
From: McClure, Dean, EMNRD
To: Schenkel, Beth V; Leung, Steven A; Wrinkle, Justin, EMNRD
Cc: Montgomery, Kelley A; Wallace, Tiffany A; Prater, Ryan D; Rikala, Ward, EMNRD; Kurkiewicz, Ty J; Ludena, Jose;

Garcia, John, EMNRD; Clelland, Sarah, EMNRD; Engineer, OCD, EMNRD; Musallam, Sandra C
Subject: Approval of Oxy"s proposal to use MPFM; SCM-900
Date: Tuesday, November 4, 2025 9:10:31 AM
Attachments: SCM-900 Oxy MPFM approval.pdf
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Beth,
 
The Division has approved Oxy’s request to use MPFM within its commingling projects. Please
review the conditions of that approval carefully and if you have any questions, feel free to reach
out to Justin Wrinkle and CC Dean McClure provided that Sarah Clelland shall be included if
the question is related to surface commingling applications.
 
Dean McClure
Petroleum Engineer, Oil Conservation Division
New Mexico Energy, Minerals and Natural Resources Department
(505) 469-8211
 
From: Schenkel, Beth V <Beth_Schenkel@oxy.com> 
Sent: Wednesday, October 22, 2025 11:08 AM
To: McClure, Dean, EMNRD <Dean.McClure@emnrd.nm.gov>; Leung, Steven A
<Steven_Leung@oxy.com>; Wrinkle, Justin, EMNRD <Justin.Wrinkle@emnrd.nm.gov>
Cc: Montgomery, Kelley A <Kelley_Montgomery@oxy.com>; Wallace, Tiffany A
<tiffany_wallace@oxy.com>; Prater, Ryan D <Ryan_Prater@oxy.com>; Kurkiewicz, Ty J
<Ty_Kurkiewicz@oxy.com>; Ludena, Jose <Jose_Ludena@oxy.com>; Garcia, John, EMNRD
<JohnA.Garcia@emnrd.nm.gov>
Subject: RE: [EXTERNAL] Re: Re: RE: OXY MPFM TRIAL // RESULTS

 
Dean and Justin,
 
Thank you for your thoughtful consideration and approval. It’s the culmination of years of trials, data
collecting, and communication.
 
We appreciate your patience as we worked through the details, and I believe use of this technology
will greatly benefit New Mexico.
 
Oxy looks forward to the Division’s further guidance with finalized approval.
 
Thanks,
 

Beth Schenkel
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Occidental Petroleum Corporation 
c/o Beth Schenkel 
beth_schenkel@oxy.com 
 
Request for approval to use multi-phase flow meters in lieu of separators in surface 
commingling projects as an alternative allocation method approved by the Division under 
19.15.12.10(B)(1)(e) NMAC and 19.15.12.10(C)(1) NMAC 
 
Ms. Schenkel, 
 
The Oil Conservation Division (OCD) has reviewed Occidental Petroleum Corporation’s (Oxy) 
request, presented to OCD on or around December 13, 2022, for approval to use multi-phase 
flow meters (MPFM) in lieu of separators in surface commingling projects as an alternative 
allocation method approved by OCD under 19.15.12.10(B)(1)(e) NMAC and 19.15.12.10(C)(1) 
NMAC. 
 
Oxy conducted an initial round of testing using “MPFM-50” line of meters including the optional 
fluidic flow diverter (FFD) and manufactured by Agar Corporation (Agar).  Approximately 24 
wells were tested.  Each test consisted of installing a MPFM in line prior to a separator and 
comparing the measured volumes of each phase.  The results of the initial round of testing were 
provided to OCD around the same time of the presentation on or around December 13, 2022.  
Most of the tests indicated a variability of delta greater than 5% between the oil volumes 
measured by the MPFM and separator. 
 
Oxy conducted another round of testing using the same equipment and methodology on a well in 
May of 2025 and provided the results to OCD on or around June 10, 2025.  The results of that 
test indicated a variability of delta of around 4.2% between the oil volumes measured by the 
MPFM and separator with a minimum delta of negative 1.6% and a maximum delta of 2.6%. 
 
Oxy provided additional testing data using the same equipment and methodology on or around 
August 7, 2025.  The data was gathered from tests conducted on 3 wells which occurred in April 
and May of 2022.  The results of the tests indicated a variability of delta greater than 5% 
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between the oil volumes measured by the MPFM and separator, but generally the variability was 
less than 5% for most data points. 
 
Most of the test results provided by Oxy indicated that the MPFM had an error of greater than 
5%, but the results provided in 2025 had many occurrences in which the MPFM was consistently 
off by approximately the same percentage.  OCD is considering a variability in delta rather than 
a magnitude in delta.  For instance, a data set with a delta error that ranges from 3% to 8% is 
considered to have a variability in delta of 5%.  It is assumed that Oxy will have a relatively 
similar magnitude in delta across its MPFM allowing for the allocated total to correct for that 
general magnitude in error. 
 
The MPFM test results provided by Oxy after the initial round of testing indicated a substantial 
increase in accuracy from the initial round of testing.  Based upon Oxy’s representation, OCD’s 
understanding is that the later results are a better representation of the results that Oxy expects to 
achieve going forward when utilizing MPFM.  OCD’s understanding is that Oxy will maintain 
an error equal to or less than 5% in its allocation to each well when using MPFM.  Well testing 
schedules shall be adjusted within the surface commingling orders when using MPFM and Oxy 
shall meet those stricter requirements. 
 
OCD finds that for the reasons above; the approval of this request is in the interest of prevention 
of waste and is protective of correlative rights.  Therefore, Oxy is conditionally approved to use 
the “MPFM-50” line of meters manufactured by Agar within its surface commingling projects as 
an alternative allocation method approved by OCD under 19.15.12.10(B)(1)(e) NMAC and 
19.15.12.10(C)(1) NMAC provided the conditions listed below are followed.  This approval is 
designated as SCM-900. 


1. To utilize MPFM in a surface commingling project as an alternative allocation method 
under 19.15.12.10(B)(1)(e) NMAC or 19.15.12.10(C)(1) NMAC, Oxy shall include 
within its application: 


a. a detailed description of the MPFM and its purpose such that a layman will 
understand; 


b. if ownership in the surface commingling project is diverse as defined under 
19.15.12.7(A) NMAC; a certification that Oxy shall ensure the allocation of 
production to each well shall be done accurately; and 


c. a reference to this approval using its designation as SCM-900. 
2. Oxy shall maintain an error of equal to or less than 5% in its allocation of production to 


each well.  This is defined as the difference between the true and allocated productions 
for the well divided by the true production for that well. 


3. Additional well tests shall be required as stipulated in the commingling order if: 
a. ownership in the surface commingling project is diverse as defined under 


19.15.12.7(A) NMAC; and 
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b. any allocation is determined via well test. 
4. Any MPFM used for allocation shall:  


a. belong to the Agar MPFM-50 line of meters; 
b. include a Fluidic Flow Diverter (FFD); and 
c. be appropriately sized.   


5. Oxy shall maintain each MPFM used for allocation in accordance with Agar’s 
recommended maintenance schedule as provided to the Division with Oxy’s proposal, or 
under 19.15.12.10(C) NMAC, whichever is more frequent.  Should Agar’s recommended 
maintenance schedule change, then no later than 60 days after such occurrence, Oxy shall 
provide the Division with that updated maintenance schedule and await approval from the 
OCD prior to adjusting its maintenance schedule including any modifications OCD may 
include. 


6. Oxy shall install, maintain, and monitor a SCADA system to: 
a. gather and maintain production data; 
b. conduct checks and comparisons to prior tests as described in the business checks 


included in Oxy’s proposal to flag tests for review by a technician; 
c. conduct comparisons of the recorded gas-oil-ratio (GOR) and water cut to prior 


tests and flag tests for review by a technician if either result indicates a change of 
more than 5% from the prior test; 


d. be used by a technician to determine if a test was bad as described in Oxy’s 
proposal; and 


e. be used to determine if maintenance, in addition to the maintenance schedule, is 
required.  


7. Should additional information or techniques become available to better determine if a test 
is bad or additional maintenance is required, Oxy shall provide a description of such to 
OCD and if changes to its procedures are warranted or desired, await approval from OCD 
before making such modifications to its procedures. 


8. Oxy shall maintain and provide to OCD upon its request:  
a. individual test data for each production test for at least 1 year; and  
b. all calibration and maintenance details for at least 3 years. 


9. If necessary, corrections and adjustments to allocation shall be done under 
19.15.12.10(C)(2)(c) NMAC except that Oxy shall use its gathered data to determine a 
date to correct production for in lieu of using the last half of the period elapsed since the 
last calibration date. 


 
 
________________________________  DATE: ______________________ 
JUSTIN WRINKLE 
ENGINEERING BUREAU CHIEF 
 


11-4-2025
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REGULATORY DIRECTOR, PERMIAN AND LCV
Office: 713.497.2055 | Mobile: 713.557.4141
 
 

From: McClure, Dean, EMNRD <Dean.McClure@emnrd.nm.gov> 
Sent: Wednesday, October 22, 2025 10:31 AM
To: Leung, Steven A <Steven_Leung@oxy.com>; Schenkel, Beth V <Beth_Schenkel@oxy.com>;
Wrinkle, Justin, EMNRD <Justin.Wrinkle@emnrd.nm.gov>
Cc: Montgomery, Kelley A <Kelley_Montgomery@oxy.com>; Wallace, Tiffany A
<tiffany_wallace@oxy.com>; Prater, Ryan D <Ryan_Prater@oxy.com>; Kurkiewicz, Ty J
<Ty_Kurkiewicz@oxy.com>; Ludena, Jose <Jose_Ludena@oxy.com>; Garcia, John, EMNRD
<JohnA.Garcia@emnrd.nm.gov>
Subject: RE: [EXTERNAL] Re: Re: RE: OXY MPFM TRIAL // RESULTS

 

WARNING - This message is from an EXTERNAL SENDER - be
CAUTIOUS, particularly with links and attachments.

Steven,
 
The Division is satisfied with the data and information that Oxy has provided in its proposal to
use multi-phase flow meters (MPFM) in lieu of separators in its surface commingling projects
and is working to finalize its approval. The Division will reach out with further guidance as
necessary and with approval once it has been finalized.
 
The conditions of approval may be altered within the final approval, but the current version of
them is as follows:
 

To utilize MPFM in a surface commingling project as an alternative allocation method
pursuant to 19.15.12.10 B.(1)(e) NMAC or 19.15.12.10 C.(1) NMAC, Oxy shall include
within its application:

a detailed description of the MPFM and its purpose such that a layman will
understand; and
a reference to this approval using its designation as [SCM NUMBER].

Additional well tests shall be required as stipulated in the commingling order if:
the working, royalty, and overriding royalty interest in the production included in
the surface commingling project is diverse as defined in 19.15.12.7 A. NMAC; and
any allocation is determined via well test.

Any MPFM used for allocation shall:
belong to the Agar MPFM-50 line of meters;
include a Fluidic Flow Diverter (FFD); and
be appropriately sized. 

Oxy shall maintain each MPFM used for allocation in accordance with Agar’s
recommended maintenance schedule as provided to the Division with Oxy’s proposal, or
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in accordance with 19.15.12.10 C. NMAC, whichever is more frequent.  Should Agar’s
recommended maintenance schedule change, then no later than 60 days after such
occurrence, Oxy shall provide the Division with that updated maintenance schedule and
await the Division’s approval prior to adjusting its maintenance schedule including any
modifications the Division may include.
Oxy shall install, maintain, and monitor a SCADA system to:

gather and maintain production data;
conduct checks and comparisons to prior tests as described in the business
checks included in Oxy’s proposal to flag tests for review by a technician;
conduct comparisons of the recorded gas-oil-ratio (GOR) and water cut to prior
tests and flag tests for review by a technician if the either result indicates a change
of more than 5% from the prior test;
be used by a technician to determine if a test was bad as described in Oxy’s
proposal; and
be used to determine if maintenance, in addition to the maintenance schedule, is
required.

Should additional information or techniques become available to better determine if a
test is bad or additional maintenance is required, Oxy shall provide a description of such
to the Division and if changes to its procedures are warranted or desired, await approval
from the Division before making such modifications to its procedures.
Oxy shall maintain and provide to the Division upon its request:

individual test data for each production test for at least 1 year; and
all calibration and maintenance details for at least 3 years.

If necessary, corrections and adjustments to allocation shall be done in accordance with
19.15.12.10 C.(2)(c) NMAC except that Oxy shall use its gathered data to determine a
date to correct production for in lieu of using the last half of the period elapsed since the
last calibration date.

Please feel free to reach out to Justin Wrinkle and copy Dean McClure should you have any
questions.
 
 
Dean McClure
Petroleum Engineer, Oil Conservation Division
New Mexico Energy, Minerals and Natural Resources Department
(505) 469-8211
 
From: Leung, Steven A <Steven_Leung@oxy.com> 
Sent: Monday, October 20, 2025 7:52 AM
To: Schenkel, Beth V <Beth_Schenkel@oxy.com>; Wrinkle, Justin, EMNRD
<Justin.Wrinkle@emnrd.nm.gov>; McClure, Dean, EMNRD <Dean.McClure@emnrd.nm.gov>
Cc: Montgomery, Kelley A <Kelley_Montgomery@oxy.com>; Wallace, Tiffany A
<tiffany_wallace@oxy.com>; Prater, Ryan D <Ryan_Prater@oxy.com>; Kurkiewicz, Ty J
<Ty_Kurkiewicz@oxy.com>; Ludena, Jose <Jose_Ludena@oxy.com>; Garcia, John, EMNRD
<JohnA.Garcia@emnrd.nm.gov>
Subject: Re: [EXTERNAL] Re: Re: RE: OXY MPFM TRIAL // RESULTS
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Good morning, adding to Beth's email:
 
We received the FFD details from Agar on Friday. Please see attached.
 

Thanks,

Steven

 

STEVEN LEUNG

Oxy Regulatory Engineer

Office: 713.497.2503

 
 

From: Schenkel, Beth V <Beth_Schenkel@oxy.com>
Sent: Thursday, October 16, 2025 2:35 PM
To: Wrinkle, Justin, EMNRD <Justin.Wrinkle@emnrd.nm.gov>; McClure, Dean, EMNRD
<Dean.McClure@emnrd.nm.gov>; Leung, Steven A <Steven_Leung@oxy.com>
Cc: Montgomery, Kelley A <Kelley_Montgomery@oxy.com>; Wallace, Tiffany A
<tiffany_wallace@oxy.com>; Prater, Ryan D <Ryan_Prater@oxy.com>; Kurkiewicz, Ty J
<Ty_Kurkiewicz@oxy.com>; Ludena, Jose <Jose_Ludena@oxy.com>; Garcia, John, EMNRD
<JohnA.Garcia@emnrd.nm.gov>
Subject: RE: [EXTERNAL] Re: Re: RE: OXY MPFM TRIAL // RESULTS
 

Justin,

 

Thanks for the quick response. Please see my responses below.

 

Please note that on your third question regarding the FFD, we are still waiting on information from
the manufacturer. Please let me know if what I have provided below is sufficient, and if not, I’ll get
you additional information as soon as possible.

 

Feel free to give me a call if you have any questions.

mailto:Beth_Schenkel@oxy.com
mailto:Justin.Wrinkle@emnrd.nm.gov
mailto:Dean.McClure@emnrd.nm.gov
mailto:Steven_Leung@oxy.com
mailto:Kelley_Montgomery@oxy.com
mailto:tiffany_wallace@oxy.com
mailto:Ryan_Prater@oxy.com
mailto:Ty_Kurkiewicz@oxy.com
mailto:Jose_Ludena@oxy.com
mailto:JohnA.Garcia@emnrd.nm.gov


 

Thanks,

 

Beth Schenkel
Regulatory director, permian and lcv
Office: 713.497.2055 | Mobile: 713.557.4141

 

 

From: Wrinkle, Justin, EMNRD <Justin.Wrinkle@emnrd.nm.gov>
Sent: Tuesday, October 14, 2025 3:01 PM
To: Schenkel, Beth V <Beth_Schenkel@oxy.com>; McClure, Dean, EMNRD
<Dean.McClure@emnrd.nm.gov>; Leung, Steven A <Steven_Leung@oxy.com>
Cc: Montgomery, Kelley A <Kelley_Montgomery@oxy.com>; Wallace, Tiffany A
<tiffany_wallace@oxy.com>; Prater, Ryan D <Ryan_Prater@oxy.com>; Kurkiewicz, Ty J
<Ty_Kurkiewicz@oxy.com>; Ludena, Jose <Jose_Ludena@oxy.com>; Garcia, John, EMNRD
<JohnA.Garcia@emnrd.nm.gov>
Subject: RE: [EXTERNAL] Re: Re: RE: OXY MPFM TRIAL // RESULTS

 

WARNING - This message is from an EXTERNAL SENDER - be
CAUTIOUS, particularly with links and attachments.

Beth,

 

Thanks for the clarification.  Hopefully these questions can be answered without much effort.
 The division is interested in timeframes for issues to remedy, to ensure there is enough time
for required testing schedules.  

 

1. Is there any “real time” flagging that a meter has an issue or is the “after a test is
complete analysis” the only indicator of an issue? There are real-time alarms set up on
the MPFM to alert (creates call out to) Operations and the Measurement team that one
of the meters or associated devices is having an issue. I’m reattaching the alarm list for
reference.

2. If there is no real time flag, what is the turnaround that a competent analysis is
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performed on said meter/well and is the meter taken out of service until it can be
recalibrated/repaired? Once Operations and Measurement troubleshoots the alarm(s),
the solution time may vary depending on the cause of the alarm(s). If there is an issue
with the MPFM equipment, it is removed from service until repaired. The manufacturer
has local personnel that will respond within one day and keep components on hand for
expedient repair. If a unit must be taken out of service, it will not impact the required
frequency of well tests as Oxy has spare MPFMs that can be deployed if necessary. This
philosophy is consistent with well tests being conducted with test separators.

3. Can you also share/ re-share any literature on the “Fluidic Flow Divertor (FFD)”? Please
see diagram below, which shows the FFD on the inlet stream to the MPFM. This FFD
provides partial separation of the production stream, dividing it into a mostly liquid
stream and a mostly gas stream. The mostly liquid stream is measured by Coriolis,
venturi, and microwave meters. The mostly gas stream is measured by an orifice and a
liquid cut meter. Additional information from the manufacturer is pending. Please let me
know if this information is sufficient.

 

 

 

“Oxy is drafting additional business checks that involve a comparison of GOR and water
cut to prior tests; what percentage threshold does Oxy feel is suitable for those checks?
Please provide the Division with an amended copy of the business checks document
which includes the GOR and water cut checks. These business checks are performed on
all well tests, regardless of technology/meter(s) used to obtain the well test. This is the



same process used to review current well tests obtained by test separators. Any
thresholds in the business checks are founded by analysis of historical data and are
well-specific (dependent on type curve, lift mechanism, stage of life, etc.). “ 

 The Division is referring to the highlighted portion of the communication
with Steven below

From Oxy’s Production Analytics team: The business checks are being tailored to
better fit the reservoir, recovery method, and past performance of each well, rather than
a “one size fits all” percentage deviation in the checks. The default “Within Percent
Threshold” is ±5% volume of each O/G/W stream from the last valid test. This
inherently validates the GOR and WOR. The updated specific GOR and WOR checks
are being worked into the validation logic beginning this month – it requires working
extensively with the software developer. This exercise is being performed across Oxy’s
wells in all regions regardless of well test technology.

 

 

Once the division has an idea of the above we can move forward.

 

 

From: Schenkel, Beth V <Beth_Schenkel@oxy.com>
Sent: Tuesday, October 14, 2025 12:18 PM
To: McClure, Dean, EMNRD <Dean.McClure@emnrd.nm.gov>; Leung, Steven A
<Steven_Leung@oxy.com>; Wrinkle, Justin, EMNRD <Justin.Wrinkle@emnrd.nm.gov>
Cc: Montgomery, Kelley A <Kelley_Montgomery@oxy.com>; Wallace, Tiffany A
<tiffany_wallace@oxy.com>; Prater, Ryan D <Ryan_Prater@oxy.com>; Kurkiewicz, Ty J
<Ty_Kurkiewicz@oxy.com>; Ludena, Jose <Jose_Ludena@oxy.com>; Garcia, John, EMNRD
<JohnA.Garcia@emnrd.nm.gov>
Subject: RE: [EXTERNAL] Re: Re: RE: OXY MPFM TRIAL // RESULTS

 

Hi Dean,

 

I hope you’re doing well. Please see my responses below. Hopefully my email will get this approval
over the finish line.

 

I want to emphasize that Oxy engineers have developed our well testing validation process to ensure
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accurate and consistent well testing across Oxy’s assets, which is independent of well testing
technology.

 

Thanks,

 

Beth Schenkel
Regulatory director, permian and lcv
Office: 713.497.2055 | Mobile: 713.557.4141

 

 

From: McClure, Dean, EMNRD <Dean.McClure@emnrd.nm.gov>
Sent: Wednesday, October 8, 2025 3:53 PM
To: Leung, Steven A <Steven_Leung@oxy.com>; Wrinkle, Justin, EMNRD
<Justin.Wrinkle@emnrd.nm.gov>
Cc: Montgomery, Kelley A <Kelley_Montgomery@oxy.com>; Wallace, Tiffany A
<tiffany_polak@oxy.com>; Prater, Ryan D <Ryan_Prater@oxy.com>; Kurkiewicz, Ty J
<Ty_Kurkiewicz@oxy.com>; Ludena, Jose <Jose_Ludena@oxy.com>; Garcia, John, EMNRD
<JohnA.Garcia@emnrd.nm.gov>; Schenkel, Beth V <Beth_Schenkel@oxy.com>
Subject: RE: [EXTERNAL] Re: Re: RE: OXY MPFM TRIAL // RESULTS

 

WARNING - This message is from an EXTERNAL SENDER - be
CAUTIOUS, particularly with links and attachments.

Steven,

 

Just a couple more clarifications the Division needs before moving forward.

 

The Division wishes to ensure that an issue with a meter or senser is identified and, if
necessary, repaired or taken out of service as soon as possible. Does Oxy have a
mechanism in place for a speedy response? If not, what is the typical delay after the well
test has concluded that it is reviewed by a well analyst and the meter is
repaired/calibrated ? When an issue is identified with an MPFM, the manufacturer has
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local personnel that will respond within one day.

 

Oxy is drafting additional business checks that involve a comparison of GOR and water
cut to prior tests; what percentage threshold does Oxy feel is suitable for those checks?
Please provide the Division with an amended copy of the business checks document
which includes the GOR and water cut checks. These business checks are performed on
all well tests, regardless of technology/meter(s) used to obtain the well test. This is the
same process used to review current well tests obtained by test separators. Any
thresholds in the business checks are founded by analysis of historical data and are
well-specific (dependent on type curve, lift mechanism, stage of life, etc.).

 

To better understand how an analyst deems a test is “bad” can you provide feedback to
the following scenario?

If a rate change of greater than 5% occurs which causes the test to be reviewed by
a well analyst; is it accurate to say that the well analyst would deem the test bad
unless the change is explainable due to a change in operating conditions? If so,
and the greater than 5% change cannot be explained by a change in operating
conditions; how does Oxy confirm that the greater than 5% change is accurate?
Would the answers to these questions apply to a change in GOR and water cut as
well? Again, this is the same process used for all wells that are well tested,
regardless of technology/meter(s). If a well has a substantial change in well test
that can’t be obviously explained, the well is retested to ensure accuracy. One
benefit of well testing with an MPFM is we can obtain more granular data
throughout the duration of the well test to better identify outliers or events
impacting production.

 

Please provide additional material that describes the optional high gas and low liquid
subsystems. Do these subsystems include the addition of an optional 2 phase separator
and orifice plate for gas measurement? Per the manufacturer: There is not an additional
2 phase separator – the Fluidic Flow Divertor (FFD) is used to knockout a portion of the
gas (on a wet gas stream) and measure it using a combined system, which includes a
wetness detector with an Orifice plate.

 

I have an additional topic that is unrelated to the Division’s current review, but which it would
be helpful to have a better understanding of for future reviews. What method is being used by



this MPFM to determine the water cut of the liquid phase? For example, is it being done via
conductance, gamma-ray (assuming not since there is no nuclear), spectrology, ultrasonic,
ect.? Agar asserts that its meter is unaffected by changes in water salinity; is this due to the
type of water cut meter used or because it uses a combination of results from the water cut
meter and Coriolis meter, or for another reason?

Per the manufacturer: Agar water cut meter is based on microwave absorption technology. It
consists of a transmitter, which sends a 2.45 GHz signal, and 2 receivers, one placed closer to
the transmitter than the other. As the microwave signal from the transmitter passes through the
multiphase fluid mixture and arrives at the 2 receivers, there is both a phase change and
amplitude attenuation of the signal. The amplitude attenuation of the signal is proportional to
the salinity, and the signal phase change is proportional to water cut. Agar water cut meter
measures signal amplitude attenuation, signal phase change, and the continuity of the media in
real time (multiple measurements per second) and uses the amplitude attenuation to
compensate for the effect of salinity on phase and therefore the water cut.

 

 

Dean McClure

Petroleum Engineer, Oil Conservation Division

New Mexico Energy, Minerals and Natural Resources Department

(505) 469-8211

 

From: Leung, Steven A <Steven_Leung@oxy.com>
Sent: Wednesday, October 8, 2025 12:06 PM
To: McClure, Dean, EMNRD <Dean.McClure@emnrd.nm.gov>; Wrinkle, Justin, EMNRD
<Justin.Wrinkle@emnrd.nm.gov>
Cc: Montgomery, Kelley A <Kelley_Montgomery@oxy.com>; tiffany_polak@oxy.com; Prater, Ryan D
<Ryan_Prater@oxy.com>; Kurkiewicz, Ty J <Ty_Kurkiewicz@oxy.com>; Ludena, Jose
<Jose_Ludena@oxy.com>; Schenkel, Beth V <Beth_Schenkel@oxy.com>
Subject: Re: [EXTERNAL] Re: Re: RE: OXY MPFM TRIAL // RESULTS

 

Thanks for the follow up questions Dean. Please see my replies below in blue.

 

Within the “Recommended Maintenance Schedule”, there are several checks included.
Please provide additional clarity regarding what each of the following checks consist of:

PAMS Calibration Check
The Phase and Amplitutde Measurement System (PAMS) check validates the
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water cut meter readings by:
Verifying that the long amplitude is more negative than the short amplitude
Confirming that the ID sensor reading is within range
Ensuring that the water cut reading is accurate in a no-flow condition

Static Readings Check
This check validates pressure transducers all read zero with no flow.

Self-verification Check
The self verification check confirms the accuracy of all primary MPFM
instrumentation by circulating liquid through the MPFM. These instruments
include:

Coriolis meter, water cut meter, low and high range transmitters
The AGAR software calculates the permissible tolerances and generates the test
results based on the instrument readings.

Within the “Business Rule Checks”, there are a number of checks listed which will potentially
flag the test to be manually reviewed by a well analyst. Please provide additional clarity
regarding this process per the questions below:

Do these checks only occur once the test has concluded, or are there any flags that will
cause an immediate reaction by an operator?

All the checks only happen once a test is completed. This allows the business
checks to trend a full set of data points.

If a well analyst determines that the test is bad, then what occurs?
If they determine it is bad, the analyst will apply a validation code that indicates
the test is “Bad”. The record still exists but isn’t used for anything other than
record keeping.
Depending on the test schedule, the well with the bad test will either go right
back into test or is queued for the next test, if there is another well currently in
test.

There appears to be checks which compare the rates to the prior test, “Within Percent
Threshold”. Does this check compare the rate of all phases to their prior rate; such as
oil to oil, gas to gas, and water to water?

The check occurs independently for each fluid stream. The check only “passes” if
all the streams meet the condition relative to the volume of that same stream
used for comparison from the last test.
For example, if oil and water are within threshold but gas is not, then the check
has “failed” and will not get marked as a good test based off that check.

Are there any comparisons being conducted to compare the current GOR or water cut
to a prior test or is this only potentially being considered by the “Within Percent
Threshold” check?

We are in the process of modifying the logic to include GOR and WOR as specific



checks. The other checks that occur in the validation logic indirectly consider
changes in the ratios since each stream is getting evaluated independently.

Within the provided material regarding the “MPFM Compact Standard In-Line” series of
meters, there is reference to “Optional subsystems” which are available for “extreme high
gas/or low liquid flow ranges”.

Is oxy utilizing an optional subsystem? Does it plan to?
Yes, Oxy uses the optional subsystems for both high gas and low liquid ranges.

 

Please let me know if there are any other questions.

 

Thanks,

Steven

 

STEVEN LEUNG

Oxy Regulatory Engineer

Office: 713.497.2503

From: McClure, Dean, EMNRD <Dean.McClure@emnrd.nm.gov>
Sent: Wednesday, October 1, 2025 4:29 PM
To: Leung, Steven A <Steven_Leung@oxy.com>; Wrinkle, Justin, EMNRD
<Justin.Wrinkle@emnrd.nm.gov>
Cc: Montgomery, Kelley A <Kelley_Montgomery@oxy.com>; Wallace, Tiffany A
<tiffany_polak@oxy.com>; Prater, Ryan D <Ryan_Prater@oxy.com>; Kurkiewicz, Ty J
<Ty_Kurkiewicz@oxy.com>; Ludena, Jose <Jose_Ludena@oxy.com>; Schenkel, Beth V
<Beth_Schenkel@oxy.com>
Subject: RE: [EXTERNAL] Re: Re: RE: OXY MPFM TRIAL // RESULTS

 

WARNING - This message is from an EXTERNAL SENDER - be
CAUTIOUS, particularly with links and attachments.

Steven,

 

Within the “Recommended Maintenance Schedule”, there are several checks included.
Please provide additional clarity regarding what each of the following checks consist of:
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PAMS Calibration Check
Static Readings Check
Self-verification Check

Within the “Business Rule Checks”, there are a number of checks listed which will
potentially flag the test to be manually reviewed by a well analyst. Please provide
additional clarity regarding this process per the questions below:

Do these checks only occur once the test has concluded, or are there any flags
that will cause an immediate reaction by an operator?
If a well analyst determines that the test is bad, then what occurs?
There appears to be checks which compare the rates to the prior test, “Within
Percent Threshold”. Does this check compare the rate of all phases to their prior
rate; such as oil to oil, gas to gas, and water to water?
Are there any comparisons being conducted to compare the current GOR or water
cut to a prior test or is this only potentially being considered by the “Within Percent
Threshold” check?

Within the provided material regarding the “MPFM Compact Standard In-Line” series of
meters, there is reference to “Optional subsystems” which are available for “extreme
high gas/or low liquid flow ranges”.

Is oxy utilizing an optional subsystem? Does it plan to?

 

 

Dean McClure

Petroleum Engineer, Oil Conservation Division

New Mexico Energy, Minerals and Natural Resources Department

(505) 469-8211

 

From: Leung, Steven A <Steven_Leung@oxy.com>
Sent: Wednesday, September 17, 2025 7:46 AM
To: Wrinkle, Justin, EMNRD <Justin.Wrinkle@emnrd.nm.gov>; McClure, Dean, EMNRD
<Dean.McClure@emnrd.nm.gov>
Cc: Montgomery, Kelley A <Kelley_Montgomery@oxy.com>; tiffany_polak@oxy.com; Prater, Ryan D
<Ryan_Prater@oxy.com>; Kurkiewicz, Ty J <Ty_Kurkiewicz@oxy.com>; Ludena, Jose
<Jose_Ludena@oxy.com>; Schenkel, Beth V <Beth_Schenkel@oxy.com>
Subject: [EXTERNAL] Re: Re: RE: OXY MPFM TRIAL // RESULTS
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CAUTION: This email originated outside of our organization. Exercise caution prior to
clicking on links or opening attachments.

Justin,

 

I've attached the documentation you requested to support approval of the Agar MPFM:

·                     Specification sheet (provided by AGAR)

·                     Maintenance schedule (provided by AGAR)

·                     Calibration and verification procedure (provided by AGAR)

o        Please note that Oxy completes the self-verification testing every 6 months,
which exceeds AGAR’s recommendation of annual testing.

·                     List of alarms operations will be monitoring for each test

·                     Oxy well test validation procedure using Nexus (used for both traditional test
separators and MPFMs)

 

Our AGAR-trained operations staff have been using these maintenance plans/procedures, alarms,
and allocation checks successfully at Oxy locations in Texas and will be using the same programs in
New Mexico if approved.

 

Please let me know if you have any questions.

 

Thank you,

Steven

 

STEVEN LEUNG

Oxy Regulatory Engineer

Office: 713.497.2503

 

 



 

From: Leung, Steven A <Steven_Leung@oxy.com>
Sent: Monday, September 8, 2025 11:02 AM
To: Wrinkle, Justin, EMNRD <Justin.Wrinkle@emnrd.nm.gov>; McClure, Dean, EMNRD
<Dean.McClure@emnrd.nm.gov>
Cc: Montgomery, Kelley A <Kelley_Montgomery@oxy.com>; Wallace, Tiffany A
<tiffany_polak@oxy.com>; Prater, Ryan D <Ryan_Prater@oxy.com>; Kurkiewicz, Ty J
<Ty_Kurkiewicz@oxy.com>; Ludena, Jose <Jose_Ludena@oxy.com>; Schenkel, Beth V
<Beth_Schenkel@oxy.com>
Subject: Re: [EXTERNAL] Re: RE: OXY MPFM TRIAL // RESULTS

 

Justin,

 

Thank you for the reply and providing us with the next steps towards possible approval to use
AGAR's MPFM in lieu of test separators. Our team will begin working on putting these details
together for your review.

 

Appreciate your time and patience working with Oxy,

-Steven

 

 

 

From: Wrinkle, Justin, EMNRD <Justin.Wrinkle@emnrd.nm.gov>
Sent: Monday, September 8, 2025 10:03 AM
To: Leung, Steven A <Steven_Leung@oxy.com>; McClure, Dean, EMNRD
<Dean.McClure@emnrd.nm.gov>
Cc: Montgomery, Kelley A <Kelley_Montgomery@oxy.com>; Wallace, Tiffany A
<tiffany_polak@oxy.com>; Prater, Ryan D <Ryan_Prater@oxy.com>; Kurkiewicz, Ty J
<Ty_Kurkiewicz@oxy.com>; Ludena, Jose <Jose_Ludena@oxy.com>; Schenkel, Beth V
<Beth_Schenkel@oxy.com>
Subject: RE: [EXTERNAL] Re: RE: OXY MPFM TRIAL // RESULTS
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Steven/All,

 

The Division is concluding its review of Oxy’s proposal to utilize MPFM in lieu of separators.
The data provided by several operators has indicated that MPFM has the potential to be
relatively accurate provided that a careful monitoring, calibration, and maintenance program is
maintained. Towards that end, provide additional information and documents as detailed
below. Please be as thorough as possible in your preparation of the material.

 

Documentation from the manufacturer of the MPFM including:
basic details regarding the MPFM product line that was used in the conducted
tests of the sort that may be included in sales material circulated by the
manufacturer (an example is attached); and
a breakdown of the MPFM manufacturer’s recommended maintenance and
calibration schedule (an example is attached).

Statements from Oxy detailing how it intends to ensure that each MPFM remains
accurate that should include such things as:

monitoring of data for each test received via SCADA and a very detailed
description of how the details of each test will be examined to determine if
additional calibration or maintenance is needed (attached is an example showing
a drift in the operating point although further explanation was provided during a
meeting);
monitoring of allocation totals and check/sales meters totals with details of how
those will be used to identify potential problems; and
other methods that Oxy intends to use to ensure each MPFM remains accurate.

 

Once the above requests for information have been adequately provided, the Division will
provide further guidance on how Oxy should submit for MPFM use in future commingles.

 

Attached are examples of:

COA that may be imposed by the Division
Basic details regarding the Schlumberger product line that was used by Civitas in its
tests.
A breakdown of Schlumberger’s recommended maintenance and calibration schedule
for its product line that was used by Civitas in its tests.
An example of a drift in the operating point that indicated to Civitas that the MPFM
needed to be checked to ensure it was calibrated correctly.



 

If you have any questions, please feel free to reach out.

 

 

 

From: Leung, Steven A <Steven_Leung@oxy.com>
Sent: Thursday, August 21, 2025 12:22 PM
To: Wrinkle, Justin, EMNRD <Justin.Wrinkle@emnrd.nm.gov>; McClure, Dean, EMNRD
<Dean.McClure@emnrd.nm.gov>
Cc: Montgomery, Kelley A <Kelley_Montgomery@oxy.com>; tiffany_polak@oxy.com; Prater, Ryan D
<Ryan_Prater@oxy.com>; Kurkiewicz, Ty J <Ty_Kurkiewicz@oxy.com>; Ludena, Jose
<Jose_Ludena@oxy.com>; Schenkel, Beth V <Beth_Schenkel@oxy.com>
Subject: [EXTERNAL] Re: RE: OXY MPFM TRIAL // RESULTS

 

CAUTION: This email originated outside of our organization. Exercise caution prior to
clicking on links or opening attachments.

Justin,

 

Thank you for your review - I apologize for the delay in getting back to you. Please see the attached
revision 2 of our supplemental data that includes tank data.

 

We added a brief narrative that explains the tank comparison methodology and the graphs. Please let
us know if you'd like to schedule some time to discuss the additional tank data.

 

As always, thank you for your time and consideration,

-Steven

 

From: Wrinkle, Justin, EMNRD <Justin.Wrinkle@emnrd.nm.gov>
Sent: Monday, August 11, 2025 12:54 PM
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To: Leung, Steven A <Steven_Leung@oxy.com>; McClure, Dean, EMNRD
<Dean.McClure@emnrd.nm.gov>
Cc: Montgomery, Kelley A <Kelley_Montgomery@oxy.com>; Wallace, Tiffany A
<tiffany_polak@oxy.com>; Prater, Ryan D <Ryan_Prater@oxy.com>; Kurkiewicz, Ty J
<Ty_Kurkiewicz@oxy.com>; Ludena, Jose <Jose_Ludena@oxy.com>; Schenkel, Beth V
<Beth_Schenkel@oxy.com>
Subject: RE: [EXTERNAL] RE: OXY MPFM TRIAL // RESULTS

 

Steven,

 

 

A quick question that will help me review. Is the Cedar Canyon LACT a single well facility?
If so, is it tankless?  If the location is a single well facility and has storage tanks, the division
will also need the total tank Oil stock at the time of meter data collection each day. Otherwise
the division cannot review this data as a mission critical variable would be missing from the
production accounting.

 

Please see highlighted text from guidance

 

Allocation via Multi-Phase Flow Meter

Summary

 

Data Gathering

The Division will require the Operator to gather data comparing allocations derived from
MFPM to allocations determined by normal allocation methods. Provided that the Operator is
using an already approved method to determine the actual allocation, it does not need approval
from the Division to the install MFPM into its facilities for the purpose of data collection only.
When gathering data, the Operator should aim to produce as robust of a data set as possible to
increase the likelihood of approval from the Division and decrease the likelihood of limiting
the scope of that approval. An ideal data set will demonstrate that MFPM has an error of less
than 5% for wells and operational practices that are representative of most wells and
operations found within the Permian Basin.

 

Well Selection

An Operator should seek to include as wide a range of wells as possible which are
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representative of wells typically encountered in the Permian Basin. At minimum, the
following variables should be considered when selecting wells:

Gas-Oil-Ratio (GOR)
Water Cut
Flow Rates
Oil Composition (gravity)

 

Allocation Method used for Comparison

Two primary methods of comparison are commonly considered. However, an Operator should
feel free to propose another methodology for consideration by the Division.

All Comparisons
Volumes will be totaled at minimum every 12-hour period and at maximum every
72-hour period.
If a malfunction or outside influence causes a test period to be non-representative
of a typical test, then that period may be excluded from consideration to
determine the error associated with the MFPM for that well, but the Operator
should provide the results and include the reason for its exclusion of that test in
the computation

Direct In-line Comparison
This is done by installing a MFPM in-line upstream of a separator at which the
phases are separated and measured.
It is presumed that the conditions (temperature, pressure, etc.) is similar at both
the MFPM and separator.
If the MFPM utilizes a form of separation such as separating most of the gas off
prior to then measuring the liquid, it is presumed that the gas will be added back
into the line and sent to the separator.
If the well is not continuously in test, then a test should at minimum be a 12-hour
period after the vessel is stabilized.
It is presumed that the separator is of sufficient size to accurately measure each
separated phase.

Sales Volume Comparison
This is done by isolating a single well to its own facility or segregated portion of a
facility and comparing the measurements from the MFPM to the sales totals from
that well.
Volumes will still need to be totaled at maximum every 72-hour period, but ideally
will be totaled every 24-hour period.
Stock on hand will need to be considered each time volumes are totaled. For



instance, if a tank has 10 more STB on hand at the end of a period than at the
beginning, then that 10 STB should be added to the total sold via a LACT, etc.
A shrinkage factor will need to be considered between the MFPM measurements
and the sales totals, but this factor should be consistent across all tests for a well
and facility.

 

 

 

19.15.12.10 B.(e) NMAC

Alternative methods. An operator may determine production from each pool or lease to be
commingled by other methods the division has specifically approved prior to
commingling. The division shall determine what evidence is necessary to support a request to
use an alternative method.

 

19.15.12.10 C.(1) NMAC

Measurement and allocation methods. Where there is diversity of ownership between two or
more leases, two or more pools or between different pools and leases, the division shall only
permit surface commingling of production from the leases and pools if the operator accurately
meters production from each of such pools or leases or determines the production by other
methods the division has specifically approved prior to commingling.

 

 

From: Leung, Steven A <Steven_Leung@oxy.com>
Sent: Friday, August 8, 2025 7:10 AM
To: Wrinkle, Justin, EMNRD <Justin.Wrinkle@emnrd.nm.gov>
Cc: Montgomery, Kelley A <Kelley_Montgomery@oxy.com>; tiffany_polak@oxy.com; Prater, Ryan D
<Ryan_Prater@oxy.com>; Kurkiewicz, Ty J <Ty_Kurkiewicz@oxy.com>; Ludena, Jose
<Jose_Ludena@oxy.com>; Schenkel, Beth V <Beth_Schenkel@oxy.com>
Subject: [EXTERNAL] RE: OXY MPFM TRIAL // RESULTS

 

CAUTION: This email originated outside of our organization. Exercise caution prior to
clicking on links or opening attachments.
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Justin,

 

Thank you for your candid feedback regarding our Agar MPFM trial results we presented in June.
Per your feedback, we’ve prepared additional data (attached) for your review that supports Oxy’s
request for approval to use the Agar MPFM in all ranges of allocation, including allocation of
commingled production by well test of both identical and diverse ownership.

 

I also included the previous data results for easy reference.

 

Please let me know if you have any questions or would like me to schedule a follow up discussion.

 

Thank you Justin,

Steven

 

STEVEN LEUNG

Oxy Regulatory Engineer

Office: 713.497.2503

 

From: Leung, Steven A <Steven_Leung@oxy.com>
Sent: Tuesday, June 10, 2025 10:41 AM
To: Wrinkle, Justin, EMNRD <justin.wrinkle@emnrd.nm.gov>
Cc: Montgomery, Kelley A <Kelley_Montgomery@oxy.com>; Polak, Tiffany A
<Tiffany_Polak@oxy.com>; Prater, Ryan D <Ryan_Prater@oxy.com>; Kurkiewicz, Ty J
<Ty_Kurkiewicz@oxy.com>; Ludena, Jose <Jose_Ludena@oxy.com>; Schenkel, Beth V
<Beth_Schenkel@oxy.com>
Subject: OXY MPFM TRIAL // RESULTS

 

Justin,

 

Please see the attached results from the trial we proposed at our last meeting in April.
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Supported by the data presented, Oxy is requesting approval for the Agar MPFM to be accepted in
all applications in which conventional testers are currently approved, including allocation of
commingled production by well test of both identical and diverse ownership.

 

Oxy appreciates NMOCD for their consideration of this proposal. Please let us know if you have any
questions or would like a follow up discussion.

 

Thank you Justin,

Steven

 

STEVEN LEUNG

Oxy Regulatory Engineer

Office: 713.497.2503

 

From: Schenkel, Beth V <Beth_Schenkel@oxy.com>
Sent: Friday, April 11, 2025 7:24 AM
To: Wrinkle, Justin, EMNRD <justin.wrinkle@emnrd.nm.gov>; Prater, Ryan D
<Ryan_Prater@oxy.com>; Kurkiewicz, Ty J <Ty_Kurkiewicz@oxy.com>; Ludena, Jose
<Jose_Ludena@oxy.com>; Leung, Steven A <Steven_Leung@oxy.com>
Cc: Montgomery, Kelley A <Kelley_Montgomery@oxy.com>; Polak, Tiffany A
<Tiffany_Polak@oxy.com>
Subject: OXY MPFM Trial Proposal

 

Justin,

 

Please see the attached trial proposal we plan to review next Tuesday.

 

Hope you’ve had safe travels this week. Have a good weekend!

 

Thanks,
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Beth Schenkel

Regulatory Manager | Surface Commingling and Injection

O: 713.497.2055 | C: 713.557.4141

Beth_Schenkel@oxy.com
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From: Schenkel, Beth V
To: McClure, Dean, EMNRD; Wrinkle, Justin, EMNRD
Cc: Kurkiewicz, Ty J; Prater, Ryan D; Ludena, Jose
Subject: [EXTERNAL] Multiphase Flowmeter Follow Up
Date: Tuesday, January 10, 2023 8:32:45 AM
Attachments: image001.png

Agar MPFM Slides for NMOCD.pdf
Agar Data for NMOCD.xlsx
SPE-201184-MS OGCL Trial.pdf
SPE-36594-MS Conoco and Amoco Trial.pdf
SPE-442 Impact of Backpressure on Gas Lift Wells.pdf
API MPMS20.5.pdf

CAUTION: This email originated outside of our organization. Exercise caution prior to
clicking on links or opening attachments.
Hi Dean and Justin,
 
Happy New Year! Hope you had a safe and restful holiday season. Thank you again for taking the
time to call in for our presentation on the Agar multiphase flowmeters. We were encouraged by the
discussion and look forward to receiving further direction.
 
As promised, attached are the following:
 

Presentation from 12/13/22
Excel Database with All Data – tabs in the workbook are as follows:

“Well Test Database” – Shows all data besides LACT unit location. Tests noted as “no”
in column Z were rejected.
“Well Summary” – Summarizes well data from “Well Test Database” tab
“Meter Cumulative Data” – Rolls up all data from each meter
“LACT Location Data – MPFM-9” – Data from the LACT unit trial
“Phase Envelopes” – Shows the envelopes for each meter used in the trials

SPE-201184-MS OGCL Trial
A 2019 Agar trial in Pakistan where MPFM oil, water, and gas readings across multiple
wells were within 5% of a tester. The meter performed satisfactorily, was permanently
deployed, and was gave OGCL confidence to use meters in future developments.

SPE-36594-MS Conoco and Amoco Trial
A 1996 paper with Conoco and Amoco detailing the effectiveness of Agar’s inlet fluid
flow diverter design in high GVF applications. The details of the paper agree with our
findings, which show no correlation between meter accuracy and GVF/GOR. The inlet
FFD places the Agar MPFM in a group called “partial-separation” devices. Many of the
other MPFM’s on the market, including ones previously tested by Oxy, are/were not
partial-separation devices. The Agar meter used in this trial 1996 was an older style
that utilized a PD meter instead of a Coriolis.

SPE-442 – Evaluation of Surface Back Pressure for Continuous and Intermittent Gas Lift
Test data that details production increases resulting from reduced surface back
pressure. Concluding statements include “Production can be greatly increased by
eliminating surface back-pressure and surface restrictions. A two or threefold increase
is possible on high-productivity wells.”

API MPMS 20.5 - Recommended Practice for Application of Production Well Testing in
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THIS MEETING IS FOR OCCIDENTAL EMPLOYEES AND NMOCD ONLY.  RECORDING OR DISTRIBUTING THIS MEETING CONTENT IS STRICTLY PROHIBITED.
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Agenda


• Multiphase Meter Background
• Agar Specifics
• Field Trial Data
• Summary and Next Steps
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• Reduced Emissions
• Reduced Footprint


• Smaller skid
• Potential to reduce flowline lengths by 


testing on well pads
• Increased Surveillance
• Reduced CAPEX


Benefits of Multiphase 
Flow Meters (MPFMs)
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Oxy’s MPFM Journey 


Oxy has been trialing and searching for a 
suitable MPFMs since 2015. The Agar MPFM is 
the fifth MPFM trialed by Oxy.


Agar specifics:
• Not a generally licensed nuclear device
• Lowest nameplate liquid and gas uncertainty 


among competition*
• Features a partial separation device, which 


greatly reduces impact of GVF and GOR on 
measurement accuracy.


• Made in USA


*Per Southwest Research Institute Paper
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How the Agar MPFM Works
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How Agar MPFM Compares to Traditional Test Vessel


Reduced Emissions and Upsets
• No PSV
• Minimal blowdown during maintenance
• Reduction in facility upsets due to elimination of level 


control and ANSI 600 pressure rating


Reduced Footprint
• ~80% smaller footprint (See right)
• Well site testing with manifold at recent development 
in Texas eliminated 21,000’ of test lines.


Increased Surveillance
• No purge time
• Continuous and instantaneous data vs. single data 
point at end of test
• Increased data accessibility on Graphworx, LOWIS, 
and OSI PI


8X20 Test 
Vessel


Agar 
Meter
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• Recognized by API MPMS 20.5 as a well test and allocation 
method


• Inlet fluid flow diverter makes the Agar MPFM a partial 
separation device per API


• Gas Leg – A portion of the gas is separated and sent through the gas 
leg, which uses an orifice for measurement


• Liquid Leg – Receives a stream with reduced gas and measures 
properties with venturi, Coriolis, and microwave meter.


• Previous MPFMs tested within Oxy were not partial 
separation devices


API Industry Standard


Mostly Gas


Mostly Liquid
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Locations and Well Test Count


840 well tests across 24 wells
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Cumulative Measured Production of Accepted Tests


Oil 488,000 BBL  1.8%


Water 1,855,000 BBL  -.6%


Fluid 2,344,000 BBL  -.1%


Gas 2.6 BCF .2%
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Allocation Based on Cumulative Counts


The 5 Trials with AWT’s 
allocated accurately for 21 
wells.


*Single-well trial locations not included.


Example Calculation from MPFM-1
• Cum. Oil from Tester @ MPFM-1 site: 29,558 BO 
• Well 1 Cum. Oil from Tester: 4,361 BO
• % Production Allocated to Well 1: 15%


Oil Allocation


MPFM-2 (5 wells)


MPFM-6 (6 wells)


MPFM-8 (4 wells)


MPFM-5 (5 wells)


MPFM-1 (4 wells)


Well 1               Well 2              Well 3                Well 4 Well 1         Well 2         Well 3          Well 4          Well 5


Well 1           Well 2          Well 3          Well 4          Well 5


Well 1               Well 2                Well 3                Well 4


Well 1                        Well 2                       Well 3
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MPFM-3 – Single Well
 Setup: One well, one tester
 Commissioned: 3/13/22
 Last Data Point: 9/13/22
 MPFM Used During Flowback: Yes
 Lift Type: Converted from flowing to gas lift on well test #48
 Tester Meter Type: Coriolis
 Quantity of Accepted Tests: 131
 Cum. Oil Counted by Agar: 141,639 BO
 Cum. Oil Deviation: .8%
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MPFM-4 – Single Well
 Setup: One well, one tester
 Commissioned: 3/12/22
 Last Data Point: 9/13/22
 MPFM Used During Flowback: Yes
 Lift Type: Converted from flowing to gas lift on well test #48
 Tester Meter Type: Coriolis
 Quantity of Accepted Tests: 120
 Cum. Oil Counted by Agar: 145,658 BO
 Cum. Oil Deviation: -6.2%
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MPFM-9 – Single Well LACT Unit Trial


 Well Count: 1
 Commissioned: 8/18/22
 MPFM Used During Flowback: No – mature well
 Lift Type: Gas Lift
 Baseline Equipment: LACT
 Quantity of Tests: 26 (24-hour period)
 Cum. Oil Counted by Agar: 494 BO
 Cum. Oil Deviation: -2.9%
 Comments:


o 10-day rolling average used for comparison
o Well production was below the operating 


envelope of the Agar meter. Meter operated 
in batch mode to accumulate liquids
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Summary


• MPFMs have numerous environmental benefits, 
including reduced emissions and surface footprint


• MPFMs are recognized by API MPMS 20.5 as an 
acceptable well test and allocation method


• OXY has completed extensive testing (~500,000 BO) 
of Agar MPFMs in different field applications


• OXY is seeking NMOCD permission to use this 
technology for well testing and allocation in New 
Mexico






Well Test Database

																				MPFM Counts								Vessel Counts								 

		Well Name		Meter Number		Lift Type		Date		Test Start Time 		Test Closig Time		Duration [hrs]		Purge Time [hrs]		Test Duration [hrs]		MPFM Oil		MPFM water		MPFM Gas		MPFM Total Liquids		Vessel Oil		Vessel Water		Vessel Gas		Vessel Total Liquids		Oil Cut MPFM (at the end of the test)		Oil Cut - Vessel 		Oil Cut Deviation		GOR - Vessel Calculated		Gas ACFM		GVF		Bottom of Envelope [BOPD]		Percent Above/Below Bot of Envelope		Testing included in Pilot Analysis		Rejection Reason		Notes

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-07-26 00:19		2022-07-26 00:19		2022-07-26 07:40		7		1		6		519		699		2,070		1,218		53		191		481		244		43%		22%		96%		9,075		66,374		98%		800		15%		No		Well test too short

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-07-23 20:19		2022-07-23 20:19		2022-07-24 09:19		13		1		12		150		403		1,252		553		105		357		920		462		27%		23%		19%		8,762		126,953		98%		800		16%

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-07-19 21:19		2022-07-19 21:19		2022-07-20 10:19		13		1		12		162		402		1,271		564		108		384		938		492		29%		22%		31%		8,685		129,437		98%		800		23%

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-07-13 01:00		2022-07-13 01:00		2022-07-13 14:00		13		1		12		166		401		1,300		567		115		385		1,267		500		29%		23%		27%		11,017		174,836		98%		800		25%

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-07-10 21:00		2022-07-10 21:00		2022-07-11 10:00		13		1		12		533		771		2,113		1,304		414		1,031		2,047		1,445		41%		29%		43%		4,944		282,470		97%		800		261%

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-07-08 17:00		2022-07-08 17:00		2022-07-09 06:00		13		1		12		159		428		1,299		587		119		448		1,264		567		27%		21%		29%		10,622		174,422		98%		800		42%

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-07-06 13:00		2022-07-06 13:00		2022-07-07 02:00		13		1		12		149		412		1,324		561		115		442		1,286		557		27%		21%		29%		11,183		177,458		98%		800		39%

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-07-04 09:00		2022-07-04 09:00		2022-07-04 22:00		13		1		12		139		432		1,314		571		115		439		1,280		554		24%		21%		17%		11,130		176,630		98%		800		39%

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-07-02 05:00		2022-07-02 05:00		2022-07-02 18:00		13		1		12		155		496		1,296		651		131		479		1,274		610		24%		21%		11%		9,725		175,802		98%		800		53%

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-06-29 13:10		2022-06-29 13:10		2022-06-30 02:10		13		1		12		154		420		1,334		574		118		415		1,294		533		27%		22%		21%		10,966		178,562		98%		800		33%

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-06-27 09:10		2022-06-27 09:10		2022-06-27 22:10		13		1		12		149		427		1,306		576		117		386		1,275		503		26%		23%		11%		10,897		175,940		98%		800		26%

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-06-25 05:10		2022-06-25 05:10		2022-06-25 18:10		13		1		12		161		424		1,349		585		120		422		1,310		542		28%		22%		24%		10,917		180,770		98%		800		36%

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-06-23 01:10		2022-06-23 01:10		2022-06-23 14:10		13		1		12		159		450		1,354		609		125		452		1,314		577		26%		22%		21%		10,512		181,322		98%		800		44%

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-06-21 20:14		2022-06-21 20:14		2022-06-22 07:40		11		1		10		273		235		1,400		508		110		408		1,167		518		54%		21%		153%		10,609		161,037		98%		800		49%		No		Well test too short

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-06-19 16:14		2022-06-19 16:14		2022-06-20 05:14		13		1		12		164		472		1,335		636		130		497		1,293		627		26%		21%		24%		9,946		178,424		98%		800		57%

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-06-17 12:14		2022-06-17 12:14		2022-06-18 01:14		13		1		12		168		474		1,374		642		130		471		1,335		601		26%		22%		21%		10,269		184,220		98%		800		50%

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-06-15 08:14		2022-06-15 08:14		2022-06-15 21:14		13		1		12		152		421		1,323		573		120		395		1,291		515		27%		23%		14%		10,758		178,148		98%		800		29%

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-06-13 04:14		2022-06-13 04:14		2022-06-13 17:14		13		1		12		207		379		1,198		586		125		366		1,168		491		35%		25%		39%		9,344		161,175		98%		800		23%		No		Greater Than 50% Deviation

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-06-11 00:14		2022-06-11 00:14		2022-06-11 13:14		13		1		12		155		423		1,350		578		122		410		1,313		532		27%		23%		17%		10,762		181,184		98%		800		33%

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-06-08 20:14		2022-06-08 20:14		2022-06-09 09:14		13		1		12		156		439		1,363		595		125		420		1,320		545		26%		23%		14%		10,560		182,150		98%		800		36%

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-06-06 16:14		2022-06-06 16:14		2022-06-07 05:14		13		1		12		168		442		1,350		610		129		420		1,321		549		28%		23%		17%		10,240		182,288		98%		800		37%

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-06-04 12:14		2022-06-04 12:14		2022-06-05 01:14		13		1		12		171		451		1,376		622		131		429		1,347		560		27%		23%		18%		10,282		185,876		98%		800		40%

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-06-02 08:14		2022-06-02 08:14		2022-06-02 21:14		13		1		12		171		489		1,237		660		139		444		1,207		583		26%		24%		9%		8,683		166,557		98%		800		46%

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-05-29 00:14		2022-05-29 00:14		2022-05-29 13:14		13		1		12		104		526		1,345		630		138		453		1,351		591		17%		23%		-29%		9,790		186,428		98%		800		48%

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-05-26 20:14		2022-05-26 20:14		2022-05-27 09:14		13		1		12		133		481		1,383		614		140		470		1,356		610		22%		23%		-6%		9,686		187,118		98%		800		52%

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-05-24 16:14		2022-05-24 16:14		2022-05-25 05:14		13		1		12		134		484		1,393		618		142		455		1,357		597		22%		24%		-9%		9,556		187,256		98%		800		49%

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-05-22 12:14		2022-05-22 12:14		2022-05-23 01:14		13		1		12		153		495		1,411		648		146		516		1,377		662		24%		22%		7%		9,432		190,016		98%		800		66%

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-05-20 08:13		2022-05-20 08:13		2022-05-20 21:13		13		1		12		136		509		1,288		645		154		497		1,260		651		21%		24%		-11%		8,182		173,870		98%		800		63%

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-05-18 04:13		2022-05-18 04:13		2022-05-18 17:13		13		1		12		145		503		1,386		648		143		492		1,368		635		22%		23%		-1%		9,566		188,774		98%		800		59%

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-05-16 00:13		2022-05-16 00:13		2022-05-16 13:13		13		1		12		168		623		1,335		791		153		532		1,393		685		21%		22%		-5%		9,105		192,223		98%		800		71%

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-05-13 20:13		2022-05-13 20:13		2022-05-14 09:13		13		1		12		171		649		1,433		820		154		534		1,387		688		21%		22%		-7%		9,006		191,395		98%		800		72%

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-05-11 16:13		2022-05-11 16:13		2022-05-12 05:13		13		1		12		175		672		1,463		847		158		552		1,409		710		21%		22%		-7%		8,918		194,431		98%		800		77%

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-05-09 12:13		2022-05-09 12:13		2022-05-10 01:13		13		1		12		191		694		1,459		885		160		565		1,419		725		22%		22%		-2%		8,869		195,811		98%		800		81%

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-05-07 08:13		2022-05-07 08:13		2022-05-07 21:13		13		1		12		190		555		1,260		745		145		450		1,206		595		26%		24%		5%		8,317		166,419		98%		800		49%

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-04-29 02:57		2022-04-29 02:57		2022-04-29 15:57		13		1		12		202		586		1,360		788		179		656		1,478		835		26%		21%		20%		8,257		203,953		98%		800		109%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-04-26 22:57		2022-04-26 22:57		2022-04-27 11:57		13		1		12		179		558		1,522		737		173		633		1,497		806		24%		21%		13%		8,653		206,575		98%		800		102%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-04-24 18:57		2022-04-24 18:57		2022-04-25 07:57		13		1		12		188		577		1,518		765		175		654		1,498		829		25%		21%		16%		8,560		206,713		98%		800		107%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-04-22 14:57		2022-04-22 14:57		2022-04-23 03:57		13		1		12		195		592		1,524		787		179		666		1,506		845		25%		21%		17%		8,413		207,817		98%		800		111%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-04-20 10:57		2022-04-20 10:57		2022-04-20 23:57		13		1		12		170		616		1,507		786		180		637		1,496		817		22%		22%		-2%		8,311		206,437		98%		800		104%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-04-09 15:18		2022-04-09 15:18		2022-04-10 04:18		13		1		12		214		736		1,621		950		205		794		1,601		999		23%		21%		10%		7,810		220,926		98%		800		150%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-04-07 11:18		2022-04-07 11:18		2022-04-08 00:18		13		1		12		299		890		1,633		1,189		206		786		1,596		992		25%		21%		21%		7,748		220,236		98%		800		148%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-04-05 17:08		2022-04-05 17:08		2022-04-06 06:08		13		1		12		317		914		1,651		1,231		213		808		1,612		1,021		26%		21%		23%		7,568		222,444		97%		800		155%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-04-03 13:08		2022-04-03 13:08		2022-04-04 02:08		13		1		12		321		935		1,674		1,256		218		835		1,632		1,053		26%		21%		23%		7,486		225,204		97%		800		163%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-04-01 09:08		2022-04-01 09:08		2022-04-01 22:08		13		1		12		321		981		1,666		1,302		221		876		1,626		1,097		25%		20%		22%		7,357		224,376		97%		800		174%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-03-30 04:42		2022-03-30 04:42		2022-03-30 17:42		13		1		12		322		942		1,680		1,264		223		856		1,644		1,079		25%		21%		23%		7,372		226,860		97%		800		170%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-03-28 00:42		2022-03-28 00:42		2022-03-28 13:42		13		1		12		328		962		1,545		1,290		267		877		1,520		1,144		25%		23%		9%		5,693		209,748		97%		800		186%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-03-25 20:42		2022-03-25 20:42		2022-03-26 09:42		13		1		12		342		978		1,731		1,320		236		928		1,695		1,164		26%		20%		28%		7,182		233,897		97%		800		191%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-03-21 12:55		2022-03-21 12:55		2022-03-22 01:55		13		1		12		358		1,053		1,770		1,411		252		979		1,731		1,231		25%		20%		24%		6,869		238,865		97%		800		208%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-03-18 05:24		2022-03-18 05:24		2022-03-18 18:24		13		1		12		353		1,068		1,816		1,421		261		1,031		1,781		1,292		25%		20%		23%		6,824		245,765		97%		800		223%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-03-15 02:27		2022-03-15 02:27		2022-03-15 15:27		13		1		12		369		1,120		1,859		1,489		273		1,080		1,822		1,353		25%		20%		23%		6,674		251,422		97%		800		238%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-03-12 22:27		2022-03-12 22:27		2022-03-13 11:27		13		1		12		372		1,160		1,867		1,532		281		1,129		1,833		1,410		24%		20%		22%		6,523		252,940		97%		800		253%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-03-10 18:27		2022-03-10 18:27		2022-03-11 07:27		13		1		12		398		1,294		1,668		1,692		296		1,171		1,697		1,467		24%		20%		17%		5,733		234,173		97%		800		267%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-03-08 14:27		2022-03-08 14:27		2022-03-09 03:27		13		1		12		422		1,322		1,900		1,744		295		1,217		1,927		1,512		24%		20%		24%		6,532		265,911		97%		800		278%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-03-06 10:27		2022-03-06 10:27		2022-03-06 23:27		13		1		12		442		1,379		1,931		1,821		307		1,261		1,961		1,568		24%		20%		24%		6,388		270,603		97%		800		292%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-03-04 06:27		2022-03-04 06:27		2022-03-04 19:27		13		1		12		443		1,434		1,873		1,877		321		1,317		1,910		1,638		24%		20%		20%		3,651		263,566		97%		800		310%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-03-02 02:27		2022-03-02 02:27		2022-03-02 15:27		13		1		12		455		1,457		2,024		1,912		329		1,353		2,044		1,682		24%		20%		22%		3,374		282,057		97%		800		320%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-02-27 22:27		2022-02-27 22:27		2022-02-28 11:27		13		1		12		475		1,534		2,052		2,009		345		1,413		2,089		1,758		24%		20%		20%		3,397		288,266		97%		800		340%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-02-25 18:27		2022-02-25 18:27		2022-02-26 07:27		13		1		12		486		1,608		2,073		2,094		368		1,476		2,118		1,844		23%		20%		16%		4,175		292,268		97%		800		361%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 1		MPFM-1		GASLIFT		2022-02-23 14:27		2022-02-23 14:27		2022-02-24 03:27		13		1		12		498		1,789		1,838		2,287		397		1,627		1,907		2,024		22%		20%		11%		6,055		263,152		96%		800		406%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-07-24 09:19		2022-07-24 09:19		2022-07-24 22:19		13		1		12		201		580		1,223		781		157		571		885		728		26%		22%		19%		5,637		122,123		97%		800		82%

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-07-20 10:19		2022-07-20 10:19		2022-07-20 23:19		13		1		12		201		595		1,229		796		162		587		890		749		25%		22%		17%		5,494		122,813		97%		800		87%

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-07-16 17:30		2022-07-16 17:30		2022-07-17 06:30		13		1		12		204		584		1,243		788		161		624		908		785		26%		21%		26%		5,640		125,297		97%		800		96%

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-07-13 14:00		2022-07-13 14:00		2022-07-14 03:00		13		1		12		166		401		1,300		567		164		646		1,213		810		29%		20%		45%		7,396		167,385		97%		800		103%

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-07-11 10:00		2022-07-11 10:00		2022-07-11 23:00		13		1		12		204		619		1,223		823		166		671		1,195		837		25%		20%		25%		7,199		164,901		97%		800		109%

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-07-09 06:00		2022-07-09 06:00		2022-07-09 19:00		13		1		12		188		607		1,211		795		162		649		1,183		811		24%		20%		18%		7,302		163,245		97%		800		103%

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-07-07 02:00		2022-07-07 02:00		2022-07-07 15:00		13		1		12		205		622		1,259		827		169		693		1,229		862		25%		20%		26%		7,272		169,593		97%		800		116%

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-07-04 22:00		2022-07-04 22:00		2022-07-05 11:00		13		1		12		181		656		1,258		837		171		698		1,224		869		22%		20%		10%		7,158		168,903		97%		800		117%

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-07-02 18:00		2022-07-02 18:00		2022-07-03 07:00		13		1		12		188		704		1,268		892		179		743		1,233		922		21%		19%		9%		6,888		170,145		97%		800		131%

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-06-30 02:10		2022-06-30 02:10		2022-06-30 15:10		13		1		12		168		523		1,066		691		153		429		1,044		582		24%		26%		-8%		6,824		144,064		98%		800		46%

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-06-27 22:10		2022-06-27 22:10		2022-06-28 11:10		13		1		12		154		664		1,250		818		172		656		1,217		828		19%		21%		-9%		7,076		167,937		97%		800		107%

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-06-25 18:10		2022-06-25 18:10		2022-06-26 07:10		13		1		12		199		665		1,276		864		177		707		1,238		884		23%		20%		15%		6,994		170,835		97%		800		121%

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-06-23 14:10		2022-06-23 14:10		2022-06-24 03:10		13		1		12		212		658		1,291		870		177		710		1,254		887		24%		20%		22%		7,085		173,043		97%		800		122%

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-06-20 05:14		2022-06-20 05:14		2022-06-20 18:14		13		1		12		186		694		1,293		880		180		732		1,260		912		21%		20%		7%		7,000		173,870		97%		800		128%

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-06-18 01:14		2022-06-18 01:14		2022-06-18 14:14		13		1		12		185		654		1,263		839		177		669		1,230		846		22%		21%		5%		6,949		169,731		97%		800		112%

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-06-15 21:14		2022-06-15 21:14		2022-06-16 10:14		13		1		12		203		657		1,278		860		183		684		1,242		867		24%		21%		12%		6,787		171,387		97%		800		117%

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-06-13 17:14		2022-06-13 17:14		2022-06-14 06:14		13		1		12		201		647		1,322		848		185		675		1,283		860		24%		22%		10%		6,935		177,044		97%		800		115%

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-06-11 13:14		2022-06-11 13:14		2022-06-12 02:14		13		1		12		228		613		1,192		841		176		637		1,162		813		27%		22%		25%		6,602		160,347		97%		800		103%

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-06-09 09:14		2022-06-09 09:14		2022-06-09 22:14		13		1		12		227		655		1,295		882		184		698		1,264		882		26%		21%		23%		6,870		174,422		97%		800		121%

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-06-07 05:14		2022-06-07 05:14		2022-06-07 18:14		13		1		12		210		658		1,245		868		182		681		1,219		863		24%		21%		15%		6,698		168,213		97%		800		116%

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-06-05 01:14		2022-06-05 01:14		2022-06-05 14:14		13		1		12		210		696		1,303		906		189		730		1,274		919		23%		21%		13%		6,741		175,802		97%		800		130%

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-06-02 21:14		2022-06-02 21:14		2022-06-03 10:14		13		1		12		189		681		1,142		870		189		676		1,114		865		22%		22%		-1%		5,894		153,724		97%		800		116%

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-05-31 17:14		2022-05-31 17:14		2022-06-01 06:14		13		1		12		196		705		1,297		901		193		730		1,263		923		22%		21%		4%		6,544		174,284		97%		800		131%

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-05-29 13:14		2022-05-29 13:14		2022-05-30 02:14		13		1		12		177		784		1,254		961		198		760		1,274		958		18%		21%		-11%		6,434		175,802		97%		800		140%

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-05-27 09:14		2022-05-27 09:14		2022-05-27 22:14		13		1		12		187		742		1,246		929		198		756		1,270		954		20%		21%		-3%		6,414		175,250		97%		800		139%

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-05-25 05:14		2022-05-25 05:14		2022-05-25 18:14		13		1		12		139		743		1,325		882		199		770		1,292		969		16%		21%		-23%		6,492		178,286		97%		800		142%

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-05-23 01:14		2022-05-23 01:14		2022-05-23 14:14		13		1		12		151		760		1,345		911		203		806		1,309		1,009		17%		20%		-18%		6,448		180,632		97%		800		152%

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-05-20 21:13		2022-05-20 21:13		2022-05-21 10:14		13		1		12		131		783		1,307		914		209		820		1,267		1,029		14%		20%		-29%		6,062		174,836		97%		800		157%

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-05-18 17:13		2022-05-18 17:13		2022-05-19 06:13		13		1		12		183		743		1,271		926		213		813		1,240		1,026		20%		21%		-5%		5,822		171,111		97%		800		157%

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-05-16 13:13		2022-05-16 13:13		2022-05-17 02:13		13		1		12		226		729		1,198		955		209		813		1,284		1,022		24%		20%		16%		6,144		177,182		97%		800		155%

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-05-14 09:13		2022-05-14 09:13		2022-05-14 22:13		13		1		12		237		897		1,367		1,134		214		844		1,336		1,058		21%		20%		3%		6,243		184,358		97%		800		165%

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-05-12 05:13		2022-05-12 05:13		2022-05-12 18:13		13		1		12		232		912		1,367		1,144		215		858		1,331		1,073		20%		20%		1%		6,191		183,668		97%		800		168%

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-05-10 01:13		2022-05-10 01:13		2022-05-10 14:13		13		1		12		234		921		1,386		1,155		217		887		1,350		1,104		20%		20%		3%		6,221		186,290		97%		800		176%

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-05-07 21:13		2022-05-07 21:13		2022-05-08 10:13		13		1		12		289		1,859		1,316		2,148		259		987		1,497		1,246		13%		21%		-35%		5,780		206,575		97%		800		212%

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-04-29 15:57		2022-04-29 15:57		2022-04-30 04:57		13		1		12		18		13		19		31		235		1,003		1,406		1,238		58%		19%		206%		5,983		194,017		97%		800		209%		No		Data from before liquid actuator added.		Liquid leg actuator added.

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-04-27 11:57		2022-04-27 11:57		2022-04-28 00:57		13		1		12		207		803		1,403		1,010		241		949		1,390		1,190		20%		20%		1%		5,768		191,809		97%		800		198%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-04-25 07:57		2022-04-25 07:57		2022-04-25 20:57		13		1		12		189		724		1,313		913		224		818		1,297		1,042		21%		21%		-4%		5,790		178,976		97%		800		161%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-04-20 23:57		2022-04-20 23:57		2022-04-21 12:57		13		1		12		189		729		1,333		918		227		815		1,327		1,042		21%		22%		-5%		5,846		183,116		97%		800		161%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-04-18 19:57		2022-04-18 19:57		2022-04-19 08:57		13		1		12		207		728		1,361		935				803		1,354		803		22%		0%		ERROR:#DIV/0!		- 0		186,842		98%		800		101%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-04-10 04:18		2022-04-10 04:18		2022-04-10 17:18		13		1		12		297		1,236		1,284		1,533		267		1,076		1,474		1,343		19%		20%		-3%		5,521		203,401		96%		800		236%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-04-08 00:18		2022-04-08 00:18		2022-04-08 13:18		13		1		12		309		1,211		1,509		1,520		274		1,108		1,479		1,382		20%		20%		3%		5,398		204,091		96%		800		245%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-04-06 06:08		2022-04-06 06:08		2022-04-06 19:08		13		1		12		305		1,217		1,452		1,522		274		1,089		1,428		1,363		20%		20%		-0%		5,212		197,053		96%		800		241%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-04-04 02:08		2022-04-04 02:08		2022-04-04 15:08		13		1		12		306		1,255		1,513		1,561		283		1,141		1,483		1,424		20%		20%		-1%		5,240		204,643		96%		800		256%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-04-01 22:08		2022-04-01 22:08		2022-04-02 11:08		13		1		12		295		1,327		1,524		1,622		288		1,205		1,497		1,493		18%		19%		-6%		5,198		206,575		96%		800		273%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-03-30 17:42		2022-03-30 17:42		2022-03-31 06:42		13		1		12		324		1,279		1,538		1,603		293		1,185		1,510		1,478		20%		20%		2%		5,154		208,369		96%		800		270%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-03-28 13:42		2022-03-28 13:42		2022-03-29 02:42		13		1		12		323		1,276		1,400		1,599		279		1,179		1,378		1,458		20%		19%		6%		4,939		190,154		96%		800		264%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-03-26 09:42		2022-03-26 09:42		2022-03-26 22:42		13		1		12		331		1,284		1,371		1,615		295		1,163		1,372		1,458		20%		20%		1%		4,651		189,326		96%		800		265%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-03-22 01:55		2022-03-22 01:55		2022-03-22 14:55		13		1		12		325		1,363		1,455		1,688		311		1,249		1,432		1,560		19%		20%		-3%		4,605		197,605		96%		800		290%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-03-18 18:24		2022-03-18 18:24		2022-03-19 07:24		13		1		12		341		1,372		1,469		1,713		324		1,276		1,446		1,600		20%		20%		-2%		4,463		199,537		96%		800		300%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-03-15 15:27		2022-03-15 15:27		2022-03-16 04:27		13		1		12		350		1,385		1,470		1,735		332		1,321		1,447		1,653		20%		20%		0%		4,358		199,675		96%		800		313%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-03-13 11:27		2022-03-13 11:27		2022-03-14 00:27		13		1		12		361		1,422		1,473		1,783		340		1,355		1,455		1,695		20%		20%		1%		4,279		200,779		95%		800		324%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-03-11 07:27		2022-03-11 07:27		2022-03-11 20:27		13		1		12		381		1,560		1,521		1,941		352		1,427		1,540		1,779		20%		20%		-1%		4,375		212,508		96%		800		345%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-03-09 03:27		2022-03-09 03:27		2022-03-09 16:27		13		1		12		390		1,594		1,489		1,984		353		1,459		1,520		1,812		20%		19%		1%		4,306		209,748		95%		800		353%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-03-06 23:27		2022-03-06 23:27		2022-03-07 12:27		13		1		12		418		1,654		1,557		2,072		371		1,506		1,600		1,877		20%		20%		2%		4,313		220,788		95%		800		369%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-03-04 19:27		2022-03-04 19:27		2022-03-05 08:27		13		1		12		416		1,730		1,539		2,146		384		1,558		1,595		1,942		19%		20%		-2%		4,154		220,098		95%		800		386%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-03-02 15:27		2022-03-02 15:27		2022-03-03 04:27		13		1		12		426		1,697		1,549		2,123		378		1,544		1,604		1,922		20%		20%		2%		3,076		221,340		95%		800		381%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-02-28 11:27		2022-02-28 11:27		2022-03-01 00:27		13		1		12		431		1,784		1,551		2,215		405		1,617		1,608		2,022		19%		20%		-3%		3,973		221,892		95%		800		405%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-02-26 07:27		2022-02-26 07:27		2022-02-26 20:27		13		1		12		471		1,896		1,585		2,367		422		1,694		1,670		2,116		20%		20%		-0%		4,634		230,447		95%		800		429%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 2		MPFM-1		GASLIFT		2022-02-24 03:27		2022-02-24 03:27		2022-02-24 16:27		13		1		12		471		1,910		1,561		2,381		437		1,727		1,640		2,164		20%		20%		-2%		6,213		226,308		95%		800		441%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-07-25 11:19		2022-07-25 11:19		2022-07-26 00:19		13		1		12		228		229		1,270		457		387		903		1,572		1,290		50%		30%		66%		4,062		216,924		97%		800		223%		No		Bad Data		Repeated data

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-07-23 07:19		2022-07-23 07:19		2022-07-23 20:19		13		1		12		543		721		2,065		1,264		379		930		1,573		1,309		43%		29%		48%		4,150		217,062		97%		800		227%

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-07-19 08:19		2022-07-19 08:19		2022-07-19 21:19		13		1		12		501		806		2,020		1,307		403		1,007		1,528		1,410		38%		29%		34%		3,792		210,852		96%		800		253%

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-07-12 12:00		2022-07-12 12:00		2022-07-13 01:00		13		1		12		556		771		2,173		1,327		447		1,027		2,102		1,474		42%		30%		38%		4,702		290,060		97%		800		269%

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-07-08 04:00		2022-07-08 04:00		2022-07-08 17:00		13		1		12		513		801		2,035		1,314		417		1,064		1,970		1,481		39%		28%		39%		4,724		271,845		97%		800		270%

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-07-06 00:00		2022-07-06 00:00		2022-07-06 13:00		13		1		12		526		835		2,062		1,361		428		1,119		1,990		1,547		39%		28%		40%		4,650		274,605		97%		800		287%

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-07-03 20:00		2022-07-03 20:00		2022-07-04 09:00		13		1		12		441		841		1,917		1,282		409		1,031		1,848		1,440		34%		28%		21%		4,518		255,010		97%		800		260%

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-07-01 16:00		2022-07-01 16:00		2022-07-02 05:00		13		1		12		380		1,226		2,381		1,606		518		1,396		2,298		1,914		24%		27%		-13%		4,436		317,107		97%		800		378%

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-06-29 00:10		2022-06-29 00:10		2022-06-29 13:10		13		1		12		509		736		2,003		1,245		400		969		1,941		1,369		41%		29%		40%		4,853		267,843		97%		800		242%

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-06-26 20:10		2022-06-26 20:10		2022-06-27 09:10		13		1		12		504		757		2,030		1,261		410		987		1,957		1,397		40%		29%		36%		4,773		270,051		97%		800		249%

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-06-24 16:10		2022-06-24 16:10		2022-06-25 05:10		13		1		12		514		764		2,052		1,278		413		998		1,985		1,411		40%		29%		37%		4,806		273,915		97%		800		253%

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-06-22 12:10		2022-06-22 12:10		2022-06-23 01:10		13		1		12		500		787		2,041		1,287		419		1,005		1,979		1,424		39%		29%		32%		4,723		273,087		97%		800		256%

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-06-22 10:50		2022-06-22 10:50		2022-06-22 10:50		- 0		1		(1)		491		775		1,976		1,266		- 0		- 0		- 0		- 0		39%		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		-100%		No		Bad Data

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-06-21 07:14		2022-06-21 07:14		2022-06-21 20:14		13		1		12		491		775		1,976		1,266		412		993		1,915		1,405		39%		29%		32%		4,648		264,255		97%		800		251%

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-06-19 03:14		2022-06-19 03:14		2022-06-19 16:14		13		1		12		504		796		2,066		1,300		425		1,018		2,002		1,443		39%		29%		32%		4,711		276,261		97%		800		261%

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-06-16 23:14		2022-06-16 23:14		2022-06-17 12:14		13		1		12		517		834		2,141		1,351		438		1,078		2,072		1,516		38%		29%		32%		4,731		285,920		97%		800		279%

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-06-14 19:14		2022-06-14 19:14		2022-06-15 08:14		13		1		12		499		772		1,960		1,271		414		980		1,899		1,394		39%		30%		32%		4,587		262,048		97%		800		249%

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-06-12 15:14		2022-06-12 15:14		2022-06-13 04:14		13		1		12		460		784		1,865		1,244		412		954		1,809		1,366		37%		30%		23%		4,391		249,628		97%		800		242%

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-06-10 11:14		2022-06-10 11:14		2022-06-11 00:14		13		1		12		510		777		2,002		1,287		421		985		1,939		1,406		40%		30%		32%		4,606		267,567		97%		800		251%

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-06-08 07:14		2022-06-08 07:14		2022-06-08 20:14		13		1		12		487		793		1,988		1,280		424		974		1,928		1,398		38%		30%		25%		4,547		266,049		97%		800		250%

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-06-06 03:14		2022-06-06 03:14		2022-06-06 16:14		13		1		12		527		789		2,020		1,316		426		1,007		1,965		1,433		40%		30%		35%		4,613		271,155		97%		800		258%

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-06-03 23:14		2022-06-03 23:14		2022-06-04 12:14		13		1		12		515		784		1,953		1,299		425		994		1,897		1,419		40%		30%		32%		4,464		261,772		97%		800		255%

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-06-01 19:14		2022-06-01 19:14		2022-06-02 08:14		13		1		12		395		928		1,793		1,323		421		987		1,759		1,408		30%		30%		-0%		4,178		242,729		97%		800		252%

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-05-28 11:14		2022-05-28 11:14		2022-05-29 00:14		13		1		12		425		1,110		2,084		1,535		472		1,121		2,144		1,593		28%		30%		-7%		4,542		295,856		97%		800		298%

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-05-26 07:14		2022-05-26 07:14		2022-05-26 20:14		13		1		12		229		949		2,194		1,178		456		1,066		2,060		1,522		19%		30%		-35%		4,518		284,264		97%		800		281%

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-05-24 03:14		2022-05-24 03:14		2022-05-24 16:14		13		1		12		286		952		2,224		1,238		466		1,110		2,095		1,576		23%		30%		-22%		4,496		289,094		97%		800		294%

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-05-21 23:14		2022-05-21 23:14		2022-05-22 12:14		13		1		12		280		950		2,253		1,230		473		1,123		2,079		1,596		23%		30%		-23%		4,395		286,886		97%		800		299%

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-05-19 19:13		2022-05-19 19:13		2022-05-20 08:13		13		1		12		270		928		1,837		1,198		454		1,070		1,728		1,524		23%		30%		-24%		3,806		238,451		97%		800		281%

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-05-17 15:13		2022-05-17 15:13		2022-05-18 04:13		13		1		12		580		1,305		2,052		1,885		476		1,135		2,093		1,611		31%		30%		4%		4,397		288,818		97%		800		303%

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-05-15 11:13		2022-05-15 11:13		2022-05-16 00:13		13		1		12		452		1,135		2,151		1,587		484		1,148		2,113		1,632		28%		30%		-4%		4,366		291,578		97%		800		308%

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-05-13 07:13		2022-05-13 07:13		2022-05-13 20:13		13		1		12		464		1,153		2,109		1,617		491		1,168		2,073		1,659		29%		30%		-3%		4,222		286,058		97%		800		315%

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-05-11 03:13		2022-05-11 03:13		2022-05-11 16:13		13		1		12		461		1,161		2,110		1,622		492		1,175		2,067		1,667		28%		30%		-4%		4,201		285,230		97%		800		317%

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-04-28 13:57		2022-04-28 13:57		2022-04-29 02:57		13		1		12		364		862		1,759		1,226		546		1,304		2,254		1,850		30%		30%		1%		4,128		311,035		97%		800		363%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-04-26 09:57		2022-04-26 09:57		2022-04-26 22:57		13		1		12		428		991		2,190		1,419		523		1,240		2,172		1,763		30%		30%		2%		4,153		299,720		97%		800		341%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-04-24 05:57		2022-04-24 05:57		2022-04-24 18:57		13		1		12		438		1,021		2,177		1,459		531		1,272		2,198		1,803		30%		29%		2%		4,139		303,307		97%		800		351%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-04-22 01:57		2022-04-22 01:57		2022-04-22 14:57		13		1		12		420		976		2,153		1,396		517		1,233		2,128		1,750		30%		30%		2%		4,116		293,648		97%		800		338%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-04-19 21:57		2022-04-19 21:57		2022-04-20 10:57		13		1		12		419		980		2,126		1,399		517		1,210		2,113		1,727		30%		30%		0%		4,087		291,578		97%		800		332%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-04-11 06:18		2022-04-11 06:18		2022-04-11 19:18		13		1		12		633		1,520		2,282		2,153		607		1,432		2,398		2,039		29%		30%		-1%		3,951		330,906		97%		800		410%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-04-09 02:18		2022-04-09 02:18		2022-04-09 15:18		13		1		12		595		1,542		2,259		2,137		623		1,442		2,392		2,065		28%		30%		-8%		3,839		330,078		97%		800		416%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-04-06 22:18		2022-04-06 22:18		2022-04-07 11:18		13		1		12		647		1,520		2,544		2,167		641		1,507		2,468		2,148		30%		30%		0%		3,850		340,565		97%		800		437%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-04-05 04:08		2022-04-05 04:08		2022-04-05 17:08		13		1		12		644		1,501		2,495		2,145		638		1,489		2,416		2,127		30%		30%		0%		3,787		333,390		97%		800		432%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-04-03 00:08		2022-04-03 00:08		2022-04-03 13:08		13		1		12		644		1,558		2,532		2,202		655		1,540		2,457		2,195		29%		30%		-2%		3,751		339,047		96%		800		449%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-03-31 20:08		2022-03-31 20:08		2022-04-01 09:08		13		1		12		713		1,881		2,728		2,594		743		1,836		2,656		2,579		27%		29%		-5%		3,575		366,508		96%		800		545%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-03-29 15:42		2022-03-29 15:42		2022-03-30 04:42		13		1		12		661		1,563		2,602		2,224		668		1,594		2,510		2,262		30%		30%		1%		3,757		346,361		96%		800		466%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-03-27 11:42		2022-03-27 11:42		2022-03-28 00:42		13		1		12		693		1,602		2,468		2,295		677		1,601		2,409		2,278		30%		30%		2%		3,558		332,424		96%		800		470%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-03-25 07:42		2022-03-25 07:42		2022-03-25 20:42		13		1		12		706		1,651		2,653		2,357		696		1,665		2,590		2,361		30%		29%		2%		3,721		357,400		96%		800		490%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-03-20 23:55		2022-03-20 23:55		2022-03-21 12:55		13		1		12		703		1,716		2,690		2,419		713		1,720		2,611		2,433		29%		29%		-1%		3,662		360,298		96%		800		508%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-03-19 20:24		2022-03-19 20:24		2022-03-20 09:24		13		1		12		689		1,637		2,391		2,326		702		1,654		2,316		2,356		30%		30%		-1%		3,299		319,590		96%		800		489%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-03-17 16:24		2022-03-17 16:24		2022-03-18 05:24		13		1		12		735		1,791		2,828		2,526		793		1,834		2,741		2,627		29%		30%		-4%		3,456		378,237		96%		800		557%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-03-16 17:27		2022-03-16 17:27		2022-03-17 06:27		13		1		12		739		1,734		2,810		2,473		759		1,797		2,722		2,556		30%		30%		1%		3,586		375,615		96%		800		539%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-03-14 13:27		2022-03-14 13:27		2022-03-15 02:27		13		1		12		764		1,794		2,801		2,558		782		1,846		2,721		2,628		30%		30%		0%		3,480		375,477		96%		800		557%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-03-12 09:27		2022-03-12 09:27		2022-03-12 22:27		13		1		12		786		1,884		2,606		2,670		802		1,901		2,546		2,703		29%		30%		-1%		3,175		351,329		96%		800		576%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-03-10 05:27		2022-03-10 05:27		2022-03-10 18:27		13		1		12		851		1,967		2,887		2,818		824		1,954		2,889		2,778		30%		30%		2%		3,506		398,660		96%		800		594%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-03-08 01:27		2022-03-08 01:27		2022-03-08 14:27		13		1		12		883		2,027		2,973		2,910		852		2,017		2,980		2,869		30%		30%		2%		3,498		411,217		96%		800		617%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-03-05 21:27		2022-03-05 21:27		2022-03-06 10:27		13		1		12		906		2,101		3,027		3,007		887		2,080		3,045		2,967		30%		30%		1%		3,433		420,187		96%		800		642%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-03-03 17:27		2022-03-03 17:27		2022-03-04 06:27		13		1		12		957		2,177		3,116		3,134		925		2,149		3,142		3,074		31%		30%		1%		3,682		433,572		96%		800		668%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-03-01 13:27		2022-03-01 13:27		2022-03-02 02:27		13		1		12		989		2,242		3,243		3,231		976		2,241		3,265		3,217		31%		30%		1%		2,564		450,545		96%		800		704%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-02-27 09:27		2022-02-27 09:27		2022-02-27 22:27		13		1		12		1,039		2,424		3,291		3,463		1,041		2,342		3,332		3,383		30%		31%		-2%		3,345		459,791		96%		800		746%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-02-25 05:27		2022-02-25 05:27		2022-02-25 18:27		13		1		12		1,150		2,597		3,529		3,747		1,133		2,499		3,577		3,632		31%		31%		-2%		3,970		493,599		96%		800		808%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 3		MPFM-1		GASLIFT		2022-02-23 01:27		2022-02-23 01:27		2022-02-23 14:27		13		1		12		1,248		2,871		3,785		4,119		1,240		2,761		3,828		4,001		30%		31%		-2%		4,010		528,235		96%		800		900%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-07-24 22:19		2022-07-24 22:19		2022-07-25 11:19		13		1		12		228		229		1,270		457		181		144		938		325		50%		56%		-10%		5,182		129,437		99%		800		-19%		No		Below operating envelope

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-07-20 23:19		2022-07-20 23:19		2022-07-21 12:19		13		1		12		201		249		1,281		450		195		175		933		370		45%		53%		-15%		4,785		128,747		98%		800		-7%		No		Below operating envelope

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-07-17 06:30		2022-07-17 06:30		2022-07-17 19:30		13		1		12		199		206		1,220		405		159		158		884		317		49%		50%		-2%		5,560		121,985		99%		800		-21%		No		Below operating envelope

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-07-14 03:00		2022-07-14 03:00		2022-07-14 10:30		8		1		7		206		596		1,247		802		68		69		557		137		26%		50%		-48%		8,191		76,862		99%		800		-37%		No		Below operating envelope

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-07-11 23:00		2022-07-11 23:00		2022-07-12 12:00		13		1		12		240		294		1,451		534		231		265		1,419		496		45%		47%		-3%		6,143		195,811		99%		800		24%

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-07-09 19:00		2022-07-09 19:00		2022-07-10 08:00		13		1		12		160		195		1,114		355		182		226		1,035		408		45%		45%		1%		5,687		142,822		98%		800		2%

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-07-07 15:00		2022-07-07 15:00		2022-07-08 04:00		13		1		12		285		197		1,314		482		194		233		1,295		427		59%		45%		30%		6,675		178,700		99%		800		7%

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-07-05 11:00		2022-07-05 11:00		2022-07-06 00:00		13		1		12		233		207		1,285		440		180		197		1,265		377		53%		48%		11%		7,028		174,560		99%		800		-6%		No		Below operating envelope

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-07-03 07:00		2022-07-03 07:00		2022-07-03 20:00		13		1		12		236		313		1,455		549		229		282		1,428		511		43%		45%		-4%		6,236		197,053		99%		800		28%

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-06-30 15:10		2022-06-30 15:10		2022-07-01 04:10		13		1		12		168		523		1,066		691		85		23		749		108		24%		79%		-69%		8,812		103,356		99%		800		-73%		No		Below operating envelope

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-06-28 11:10		2022-06-28 11:10		2022-06-29 00:10		13		1		12		291		238		1,387		529		218		230		1,364		448		55%		49%		13%		6,257		188,222		99%		800		12%

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-06-26 07:10		2022-06-26 07:10		2022-06-26 20:10		13		1		12		261		215		1,377		476		210		202		1,354		412		55%		51%		8%		6,448		186,842		99%		800		3%

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-06-24 03:10		2022-06-24 03:10		2022-06-24 16:10		13		1		12		271		220		1,364		491		211		222		1,346		433		55%		49%		13%		6,379		185,738		99%		800		8%

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-06-20 18:14		2022-06-20 18:14		2022-06-21 07:14		13		1		12		273		235		1,400		508		223		234		1,369		457		54%		49%		10%		6,139		188,912		99%		800		14%

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-06-18 14:14		2022-06-18 14:14		2022-06-19 03:14		13		1		12		314		221		1,483		535		230		245		1,456		475		59%		48%		21%		6,330		200,917		99%		800		19%

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-06-16 10:14		2022-06-16 10:14		2022-06-16 23:14		13		1		12		293		225		1,339		518		207		224		1,311		431		57%		48%		18%		6,333		180,908		99%		800		8%

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-06-14 06:14		2022-06-14 06:14		2022-06-14 19:14		13		1		12		253		271		1,259		524		219		208		1,237		427		48%		51%		-6%		5,648		170,697		99%		800		7%

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-06-12 02:14		2022-06-12 02:14		2022-06-12 15:14		13		1		12		288		239		1,248		527		205		200		1,232		405		55%		51%		8%		6,010		170,007		99%		800		1%

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-06-09 22:14		2022-06-09 22:14		2022-06-10 11:14		13		1		12		306		184		1,290		490		202		188		1,266		390		62%		52%		21%		6,267		174,698		99%		800		-2%		No		Below operating envelope

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-06-07 18:14		2022-06-07 18:14		2022-06-08 07:14		13		1		12		286		260		1,369		546		231		236		1,335		467		52%		49%		6%		5,779		184,220		99%		800		17%

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-06-05 14:14		2022-06-05 14:14		2022-06-06 03:14		13		1		12		363		193		1,363		556		228		237		1,337		465		65%		49%		33%		5,864		184,496		99%		800		16%		No		Greater Than 50% Deviation

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-06-03 10:14		2022-06-03 10:14		2022-06-03 23:14		13		1		12		366		196		1,346		562		226		239		1,321		465		65%		49%		34%		5,845		182,288		99%		800		16%		No		Greater Than 50% Deviation		Obviously bad agar test. Did not follow decline.

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-06-01 06:14		2022-06-01 06:14		2022-06-01 19:14		13		1		12		323		213		1,281		536		219		212		1,252		431		60%		51%		19%		5,717		172,767		99%		800		8%

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-05-30 02:14		2022-05-30 02:14		2022-05-30 15:14		13		1		12		276		320		1,458		596		255		273		1,420		528		46%		48%		-4%		5,569		195,949		99%		800		32%

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-05-27 22:14		2022-05-27 22:14		2022-05-28 11:14		13		1		12		282		263		1,358		545		231		237		1,357		468		52%		49%		5%		5,874		187,256		99%		800		17%

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-05-25 18:14		2022-05-25 18:14		2022-05-26 07:14		13		1		12		219		252		1,309		471		219		198		1,277		417		46%		53%		-11%		5,831		176,216		99%		800		4%

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-05-23 14:14		2022-05-23 14:14		2022-05-24 03:14		13		1		12		264		282		1,408		546		239		270		1,375		509		48%		47%		3%		5,753		189,740		99%		800		27%

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-05-21 10:14		2022-05-21 10:14		2022-05-21 23:14		13		1		12		276		268		1,360		544		237		270		1,336		507		51%		47%		9%		5,637		184,358		98%		800		27%

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-05-19 06:13		2022-05-19 06:13		2022-05-19 19:13		13		1		12		239		282		1,274		521		219		256		1,244		475		46%		46%		-1%		5,680		171,663		98%		800		19%

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-05-17 02:13		2022-05-17 02:13		2022-05-17 15:13		13		1		12		259		321		1,329		580		239		277		1,313		516		45%		46%		-4%		5,494		181,184		98%		800		29%

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-05-14 22:13		2022-05-14 22:13		2022-05-15 11:13		13		1		12		337		432		1,477		769		268		335		1,441		603		44%		44%		-1%		5,377		198,847		98%		800		51%

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-05-12 18:13		2022-05-12 18:13		2022-05-13 07:13		13		1		12		306		466		1,491		772		271		341		1,455		612		40%		44%		-10%		5,369		200,779		98%		800		53%

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-05-10 14:13		2022-05-10 14:13		2022-05-11 03:13		13		1		12		342		452		1,478		794		265		332		1,445		597		43%		44%		-3%		5,453		199,399		98%		800		49%

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-05-08 10:13		2022-05-08 10:13		2022-05-08 23:13		13		1		12		295		505		1,517		800		278		366		1,474		644		37%		43%		-15%		5,302		203,401		98%		800		61%

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-04-28 00:57		2022-04-28 00:57		2022-04-28 13:57		13		1		12		259		379		1,559		638		303		394		1,561		697		41%		43%		-7%		5,152		215,406		98%		800		74%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-04-25 20:57		2022-04-25 20:57		2022-04-26 09:57		13		1		12		316		334		1,492		650		296		382		1,515		678		49%		44%		11%		5,118		209,059		98%		800		70%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-04-23 16:57		2022-04-23 16:57		2022-04-24 05:57		13		1		12		317		352		1,553		669		307		412		1,564		719		47%		43%		11%		5,094		215,820		98%		800		80%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-04-21 12:57		2022-04-21 12:57		2022-04-22 01:57		13		1		12		282		386		1,575		668		308		415		1,573		723		42%		43%		-1%		5,107		217,062		98%		800		81%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-04-19 08:57		2022-04-19 08:57		2022-04-19 21:57		13		1		12		287		370		1,566		657		315		414		1,573		729		44%		43%		1%		4,994		217,062		98%		800		82%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-04-10 17:18		2022-04-10 17:18		2022-04-11 06:18		13		1		12		309		483		1,616		792		330		448		1,593		778		39%		42%		-8%		4,827		219,822		98%		800		95%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-04-08 13:18		2022-04-08 13:18		2022-04-09 02:18		13		1		12		316		516		1,616		832		337		445		1,602		782		38%		43%		-12%		4,754		221,064		98%		800		96%		No		Data from before liquid actuator added.		Tester proved on 4/8/22. Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-04-04 15:08		2022-04-04 15:08		2022-04-05 04:08		13		1		12		454		616		1,668		1,070		359		492		1,641		851		42%		42%		1%		4,571		226,446		98%		800		113%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-04-02 11:08		2022-04-02 11:08		2022-04-03 00:08		13		1		12		472		641		1,720		1,113		366		527		1,688		893		42%		41%		3%		4,612		232,931		98%		800		123%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-03-29 02:42		2022-03-29 02:42		2022-03-29 15:42		13		1		12		503		641		1,793		1,144		386		565		1,764		951		44%		41%		8%		4,570		243,419		98%		800		138%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-03-26 22:42		2022-03-26 22:42		2022-03-27 11:42		13		1		12		500		631		1,736		1,131		382		567		1,715		949		44%		40%		10%		4,490		236,657		98%		800		137%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-03-24 18:42		2022-03-24 18:42		2022-03-25 07:42		13		1		12		500		647		1,777		1,147		392		579		1,756		971		44%		40%		8%		4,480		242,315		98%		800		143%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-03-22 14:55		2022-03-22 14:55		2022-03-23 03:55		13		1		12		513		659		1,806		1,172		403		572		1,783		976		44%		41%		6%		4,418		246,010		98%		800		144%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-03-19 07:24		2022-03-19 07:24		2022-03-19 20:24		13		1		12		513		684		1,811		1,197		414		615		1,784		1,029		43%		40%		7%		4,309		246,178		98%		800		157%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-03-16 04:27		2022-03-16 04:27		2022-03-16 17:27		13		1		12		453		737		1,922		1,190		431		648		1,876		1,079		38%		40%		-5%		4,353		258,874		98%		800		170%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-03-14 00:27		2022-03-14 00:27		2022-03-14 13:27		13		1		12		512		750		1,950		1,262		446		680		1,918		1,126		41%		40%		2%		4,300		264,669		98%		800		182%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-03-11 20:27		2022-03-11 20:27		2022-03-12 09:27		13		1		12		520		727		1,817		1,247		446		656		1,797		1,102		42%		40%		3%		4,029		247,972		98%		800		175%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-03-09 16:27		2022-03-09 16:27		2022-03-10 05:27		13		1		12		594		838		1,922		1,432		463		715		1,959		1,178		41%		39%		6%		4,231		270,327		98%		800		195%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-03-07 12:27		2022-03-07 12:27		2022-03-08 01:27		13		1		12		584		783		1,977		1,367		473		733		1,957		1,206		43%		39%		9%		4,137		270,051		98%		800		202%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-03-05 08:27		2022-03-05 08:27		2022-03-05 21:27		13		1		12		629		889		1,955		1,518		484		770		1,994		1,254		41%		39%		7%		4,120		275,157		98%		800		213%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-03-03 04:27		2022-03-03 04:27		2022-03-03 17:27		13		1		12		645		924		2,020		1,569		502		800		2,062		1,302		41%		39%		7%		3,362		284,540		97%		800		226%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-03-01 00:27		2022-03-01 00:27		2022-03-01 13:27		13		1		12		663		942		2,065		1,605		525		837		2,108		1,362		41%		39%		7%		4,108		290,888		97%		800		241%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-02-26 20:27		2022-02-26 20:27		2022-02-27 09:27		13		1		12		708		947		2,098		1,655		542		864		2,141		1,406		43%		39%		11%		3,087		295,442		97%		800		251%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-02-24 16:27		2022-02-24 16:27		2022-02-25 05:27		13		1		12		693		1,062		2,267		1,755		583		947		2,316		1,530		39%		38%		4%		3,957		319,590		97%		800		283%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-1 Well 4		MPFM-1		GASLIFT		2022-02-22 13:27		2022-02-22 13:27		2022-02-23 01:27		12		1		11		679		1,062		2,177		1,741		576		922		2,221		1,498		39%		38%		1%		3,981		306,481		97%		800		309%		No		Data from before liquid actuator added.		Agar meter really needed actuator on liquid leg to help manage GVF. Data before this not included.

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-07-26 00:19		2022-07-26 00:19		2022-07-26 07:39		7		1		6		329		769		1,680		1,098		97		141		598		238		30%		41%		-26%		6,165		82,519		98%		800		13%		No		Greater Than 50% Deviation

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-07-23 07:19		2022-07-23 07:19		2022-07-23 20:19		13		1		12		250		297		1,410		547		214		311		1,158		525		46%		41%		12%		5,411		159,795		98%		800		31%

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-07-19 08:19		2022-07-19 08:19		2022-07-19 21:19		13		1		12		230		361		1,417		591		226		360		1,174		586		39%		39%		1%		5,195		162,003		98%		800		47%

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-07-12 12:00		2022-07-12 12:00		2022-07-13 01:00		13		1		12		243		333		1,417		576		209		293		1,528		502		42%		42%		1%		7,311		210,852		99%		800		26%

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-07-09 19:00		2022-07-09 19:00		2022-07-10 08:00		13		1		12		263		386		1,484		649		234		337		1,576		571		41%		41%		-1%		6,735		217,476		99%		800		43%

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-07-07 02:00		2022-07-07 02:00		2022-07-07 15:00		13		1		12		243		385		1,465		628		231		343		1,577		574		39%		40%		-4%		6,827		217,614		99%		800		44%

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-07-04 09:00		2022-07-04 09:00		2022-07-04 22:00		13		1		12		253		403		1,419		656		235		363		1,515		598		39%		39%		-2%		6,447		209,059		98%		800		50%

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-07-04 09:00		2022-07-04 09:00		2022-07-04 22:00		13		1		12		253		403		1,419		656		235		363		1,515		598		39%		39%		-2%		6,447		209,059		98%		800		50%

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-07-01 16:00		2022-07-01 16:00		2022-07-02 05:00		13		1		12		362		503		1,772		865		332		503		1,804		835		42%		40%		5%		5,434		248,938		98%		800		109%

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-06-25 15:14		2022-06-25 15:14		2022-06-26 04:14		13		1		12		267		401		1,469		668		242		365		1,560		607		40%		40%		0%		6,446		215,268		98%		800		52%

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-06-22 22:14		2022-06-22 22:14		2022-06-23 11:14		13		1		12		269		424		1,482		693		246		389		1,573		635		39%		39%		0%		6,394		217,062		98%		800		59%

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-06-20 05:14		2022-06-20 05:14		2022-06-20 18:14		13		1		12		254		386		1,450		640		235		363		1,542		598		40%		39%		1%		6,562		212,784		98%		800		49%

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-06-17 12:14		2022-06-17 12:14		2022-06-18 01:14		13		1		12		272		420		1,484		692		254		398		1,573		652		39%		39%		1%		6,193		217,062		98%		800		63%

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-06-14 19:14		2022-06-14 19:14		2022-06-15 08:14		13		1		12		272		403		1,291		675		242		369		1,315		611		40%		40%		2%		5,434		181,460		98%		800		53%

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-06-12 02:14		2022-06-12 02:14		2022-06-12 15:14		13		1		12		265		411		1,264		676		245		397		1,295		642		39%		38%		3%		5,286		178,700		98%		800		60%

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-06-09 09:14		2022-06-09 09:14		2022-06-09 22:14		13		1		12		253		411		1,322		664		243		385		1,399		628		38%		39%		-2%		5,757		193,051		98%		800		57%

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-06-06 16:14		2022-06-06 16:14		2022-06-07 05:14		13		1		12		265		445		1,354		710		255		408		1,422		663		37%		38%		-3%		5,576		196,225		98%		800		66%

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-06-03 23:14		2022-06-03 23:14		2022-06-04 12:14		13		1		12		291		498		1,368		789		262		440		1,413		702		37%		37%		-1%		5,393		194,983		98%		800		75%

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-06-01 06:14		2022-06-01 06:14		2022-06-01 19:14		13		1		12		199		284		1,046		483		175		291		1,051		466		41%		38%		10%		6,006		145,030		98%		800		17%

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-05-29 13:14		2022-05-29 13:14		2022-05-30 02:14		13		1		12		276		395		1,250		671		243		383		1,275		626		41%		39%		6%		5,247		175,940		98%		800		57%

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-05-26 20:13		2022-05-26 20:13		2022-05-27 09:13		13		1		12		290		493		1,418		783		270		442		1,448		712		37%		38%		-2%		5,363		199,813		98%		800		78%

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-05-24 03:13		2022-05-24 03:13		2022-05-24 16:13		13		1		12		271		456		1,306		727		241		398		1,353		639		37%		38%		-1%		5,614		186,704		98%		800		60%

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-05-21 10:13		2022-05-21 10:13		2022-05-21 23:13		13		1		12		279		467		1,320		746		286		437		1,313		723		37%		40%		-5%		4,591		181,184		98%		800		81%

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-05-18 17:13		2022-05-18 17:13		2022-05-19 06:13		13		1		12		250		404		1,301		654		229		375		1,313		604		38%		38%		1%		5,734		181,184		98%		800		51%

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-05-16 00:13		2022-05-16 00:13		2022-05-16 13:13		13		1		12		274		537		1,548		811		302		505		1,571		807		34%		37%		-10%		5,202		216,786		98%		800		102%

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-05-13 07:13		2022-05-13 07:13		2022-05-13 20:13		13		1		12		232		482		1,379		714		270		447		1,475		717		32%		38%		-14%		5,463		203,539		98%		800		79%

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-05-10 14:13		2022-05-10 14:13		2022-05-11 03:13		13		1		12		246		538		1,457		784		290		492		1,530		782		31%		37%		-15%		5,276		211,128		98%		800		96%

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-05-07 21:13		2022-05-07 21:13		2022-05-08 10:13		13		1		12		268		608		1,618		876		320		535		1,691		855		31%		37%		-18%		5,284		233,345		98%		800		114%

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-05-05 04:13		2022-05-05 04:13		2022-05-05 17:13		13		1		12		284		540		1,514		824		289		500		1,560		789		34%		37%		-6%		5,398		215,268		98%		800		97%

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-05-02 11:13		2022-05-02 11:13		2022-05-03 00:13		13		1		12		295		624		1,655		919		356		565		1,787		921		32%		39%		-17%		5,020		246,592		98%		800		130%

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-04-28 23:19		2022-04-28 23:19		2022-04-29 12:19		13		1		12		378		582		1,624		960		336		512		1,747		848		39%		40%		-1%		5,199		241,073		98%		800		112%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-04-26 06:19		2022-04-26 06:19		2022-04-26 19:19		13		1		12		319		533		1,474		852		294		382		1,553		676		37%		43%		-14%		5,282		214,302		98%		800		69%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-04-23 13:19		2022-04-23 13:19		2022-04-24 02:19		13		1		12		306		514		1,526		820		298		465		1,600		763		37%		39%		-4%		5,369		220,788		98%		800		91%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-04-20 20:19		2022-04-20 20:19		2022-04-21 09:19		13		1		12		292		497		1,738		789		336		512		1,652		848		37%		40%		-7%		4,917		227,963		98%		800		112%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-04-18 03:19		2022-04-18 03:19		2022-04-18 16:19		13		1		12		368		596		1,583		964		336		523		1,659		859		38%		39%		-2%		4,938		228,929		98%		800		115%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-04-15 10:18		2022-04-15 10:18		2022-04-15 23:18		13		1		12		385		605		1,649		990		356		559		1,728		915		39%		39%		-0%		4,854		238,451		98%		800		129%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-04-12 17:18		2022-04-12 17:18		2022-04-13 06:18		13		1		12		385		696		1,855		1,081		402		577		1,935		979		36%		41%		-13%		4,813		267,015		98%		800		145%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-04-09 12:31		2022-04-09 12:31		2022-04-10 00:33		12		1		11		407		643		1,735		1,050		372		603		1,807		975		39%		38%		2%		4,858		249,352		98%		800		165%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-04-06 20:29		2022-04-06 20:29		2022-04-07 08:31		12		1		11		362		620		1,569		982		336		517		1,639		853		37%		39%		-6%		4,878		226,170		98%		800		132%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-04-03 00:08		2022-04-03 17:05		2022-04-04 06:05		13		1		12		427		659		1,773		1,086		418		607		1,829		1,025		39%		41%		-4%		4,376		252,388		98%		800		156%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-03-31 13:14		2022-04-01 00:05		2022-04-01 13:05		13		1		12		474		729		1,900		1,203		440		697		1,935		1,137		39%		39%		2%		4,398		267,015		98%		800		184%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-03-29 02:42		2022-03-29 13:04		2022-03-30 02:04		13		1		12		445		686		1,863		1,131		410		632		1,908		1,042		39%		39%		-0%		4,654		263,290		98%		800		161%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-03-26 09:42		2022-03-26 20:04		2022-03-27 09:04		13		1		12		453		700		1,883		1,153		419		645		1,930		1,064		39%		39%		-0%		4,606		266,325		98%		800		166%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-03-24 18:42		2022-03-24 03:04		2022-03-24 16:04		13		1		12		465		722		1,918		1,187		432		657		1,958		1,089		39%		40%		-1%		4,532		270,189		98%		800		172%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-03-20 23:55		2022-03-21 10:04		2022-03-21 23:04		13		1		12		498		767		1,964		1,265		455		683		1,980		1,138		39%		40%		-2%		4,352		273,225		98%		800		185%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-03-19 07:24		2022-03-20 07:43		2022-03-20 20:43		13		1		12		480		718		1,907		1,198		436		636		1,946		1,072		40%		41%		-1%		4,463		268,533		98%		800		168%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-03-17 15:39		2022-03-17 14:42		2022-03-18 03:42		13		1		12		447		722		1,917		1,169		443		641		1,931		1,084		38%		41%		-6%		4,359		266,463		98%		800		171%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-03-14 13:27		2022-03-14 21:42		2022-03-15 10:42		13		1		12		622		686		2,005		1,308		471		706		2,078		1,177		48%		40%		19%		4,412		286,748		98%		800		194%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-03-11 20:27		2022-03-12 04:42		2022-03-12 17:42		13		1		12		639		718		2,093		1,357		494		760		2,170		1,254		47%		39%		20%		4,393		299,444		98%		800		213%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-03-09 03:27		2022-03-09 11:42		2022-03-10 00:42		13		1		12		648		718		2,122		1,366		509		769		2,201		1,278		47%		40%		19%		4,324		303,721		98%		800		220%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-03-05 21:27		2022-03-06 21:40		2022-03-07 10:40		13		1		12		671		772		2,208		1,443		533		808		2,290		1,341		47%		40%		17%		4,296		316,003		98%		800		235%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-03-03 17:27		2022-03-04 04:40		2022-03-04 17:40		13		1		12		679		770		2,257		1,449		587		840		2,354		1,427		47%		41%		14%		3,610		324,834		98%		800		257%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 1		MPFM-2		GASLIFT		2022-03-01 00:27		2022-03-01 11:39		2022-03-02 00:39		13		1		12		716		816		2,353		1,532		591		868		2,447		1,459		47%		41%		15%		4,015		337,667		98%		800		265%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 1		MPFM-2		WOLFCMP		2022-02-26 07:27		2022-02-26 18:39		2022-02-27 07:39		13		1		12		738		890		2,503		1,628		648		953		2,580		1,601		45%		40%		12%		4,630		356,020		98%		800		300%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 1		MPFM-2		WOLFCMP		2022-02-23 14:27		2022-02-24 01:39		2022-02-24 14:39		13		1		12		684		821		2,234		1,505		610		815		2,285		1,425		45%		43%		6%		5,755		315,313		98%		800		256%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-07-24 09:19		2022-07-24 09:19		2022-07-24 22:19		13		1		12		318		273		1,578		591		274		268		1,272		542		54%		51%		6%		4,642		175,526		98%		800		36%

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-07-20 10:19		2022-07-20 10:19		2022-07-20 23:19		13		1		12		291		274		1,552		565		276		259		1,265		535		52%		52%		-0%		4,583		174,560		98%		800		34%

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-07-16 17:36		2022-07-16 17:36		2022-07-17 06:36		13		1		12		352		356		1,716		708		307		323		1,377		630		50%		49%		2%		4,485		190,016		98%		800		57%

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-07-13 14:00		2022-07-13 14:00		2022-07-14 03:00		13		1		12		448		1,076		2,281		1,524		305		284		1,733		589		29%		52%		-43%		5,682		239,141		99%		800		47%

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-07-08 04:00		2022-07-08 04:00		2022-07-08 17:00		13		1		12		342		341		1,681		683		303		308		1,757		611		50%		50%		1%		5,799		242,453		99%		800		53%

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-07-05 11:00		2022-07-05 11:00		2022-07-06 00:00		13		1		12		342		348		1,663		690		308		300		1,729		608		50%		51%		-2%		5,614		238,589		99%		800		52%

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-07-02 18:00		2022-07-02 18:00		2022-07-03 07:00		13		1		12		378		321		1,643		699		319		293		1,671		612		54%		52%		4%		5,238		230,585		99%		800		53%

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-07-01 08:05		2022-07-01 08:05		2022-07-01 08:05		- 0		1		(1)		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		-100%		No		Bad data

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-06-28 13:55		2022-06-28 13:55		2022-06-29 02:55		13		1		12		340		336		1,645		676		304		276		1,706		580		50%		52%		-4%		5,612		235,415		99%		800		45%

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-06-26 17:14		2022-06-26 17:14		2022-06-27 06:14		13		1		12		363		328		1,681		691		304		281		1,692		585		53%		52%		1%		5,566		233,483		99%		800		46%

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-06-24 00:14		2022-06-24 00:14		2022-06-24 13:14		13		1		12		325		321		1,627		646		305		291		1,702		596		50%		51%		-2%		5,580		234,863		99%		800		49%

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-06-21 07:14		2022-06-21 07:14		2022-06-21 20:14		13		1		12		379		350		1,722		729		325		340		1,776		665		52%		49%		6%		5,465		245,075		98%		800		66%

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-06-18 14:14		2022-06-18 14:14		2022-06-19 03:14		13		1		12		351		335		1,666		686		320		317		1,723		637		51%		50%		2%		5,384		237,761		99%		800		59%

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-06-15 21:14		2022-06-15 21:14		2022-06-16 10:14		13		1		12		379		314		1,700		693		324		316		1,738		640		55%		51%		8%		5,364		239,831		99%		800		60%

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-06-13 04:14		2022-06-13 04:14		2022-06-13 17:14		13		1		12		369		282		1,637		651		315		307		1,688		622		57%		51%		12%		5,359		232,931		99%		800		56%

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-06-10 11:14		2022-06-10 11:14		2022-06-11 00:14		13		1		12		328		328		1,664		656		319		328		1,747		647		50%		49%		1%		5,476		241,073		99%		800		62%

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-06-07 18:14		2022-06-07 18:14		2022-06-08 07:14		13		1		12		371		332		1,691		703		328		338		1,752		666		53%		49%		7%		5,341		241,763		98%		800		67%

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-06-05 01:14		2022-06-05 01:14		2022-06-05 14:14		13		1		12		372		300		1,668		672		305		311		1,712		616		55%		50%		12%		5,613		236,243		99%		800		54%

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-06-02 08:14		2022-06-02 08:14		2022-06-02 21:14		13		1		12		402		315		1,677		717		309		304		1,707		613		56%		50%		11%		5,524		235,553		99%		800		53%

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-05-27 22:13		2022-05-27 22:13		2022-05-28 11:13		13		1		12		380		355		1,740		735		335		353		1,790		688		52%		49%		6%		5,343		247,006		98%		800		72%

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-05-25 05:13		2022-05-25 05:13		2022-05-25 18:13		13		1		12		405		366		1,773		771		334		350		1,804		684		53%		49%		8%		5,401		248,938		98%		800		71%

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-05-22 12:13		2022-05-22 12:13		2022-05-23 01:13		13		1		12		442		359		1,807		801		342		369		1,816		711		55%		48%		15%		5,310		250,594		98%		800		78%

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-05-19 19:13		2022-05-19 19:13		2022-05-20 08:13		13		1		12		392		340		1,739		732		336		364		1,752		700		54%		48%		12%		5,214		241,763		98%		800		75%

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-05-17 02:13		2022-05-17 02:13		2022-05-17 15:13		13		1		12		170		492		1,652		662		341		358		1,804		699		26%		49%		-47%		5,290		248,938		98%		800		75%		No		Greater Than 50% Deviation		Agar oil reading dipped significantly. Apparent something happened.

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-05-14 09:13		2022-05-14 09:13		2022-05-14 22:13		13		1		12		396		333		1,765		729		350		362		1,805		712		54%		49%		11%		5,157		249,076		98%		800		78%

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-05-11 16:13		2022-05-11 16:13		2022-05-12 05:13		13		1		12		399		370		1,820		769		355		374		1,840		729		52%		49%		7%		5,183		253,906		98%		800		82%

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-05-06 06:13		2022-05-06 06:13		2022-05-06 19:13		13		1		12		409		374		1,841		783		368		389		1,883		757		52%		49%		7%		5,117		259,840		98%		800		89%

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-05-03 13:13		2022-05-03 13:13		2022-05-04 02:13		13		1		12		405		442		1,876		847		383		415		1,915		798		48%		48%		-0%		5,000		264,255		98%		800.00		99%

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-04-30 01:19		2022-04-30 01:19		2022-04-30 14:19		13		1		12		437		393		1,819		830		375		281		1,869		656		53%		57%		-8%		600		257,908		99%		800		64%

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-04-27 08:19		2022-04-27 08:19		2022-04-27 21:19		13		1		12		349		400		1,754		749		349		226		1,857		575		47%		61%		-23%		5,321		256,252		99%		800		44%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-04-24 15:19		2022-04-24 15:19		2022-04-25 04:19		13		1		12		306		382		1,950		688		366		366		1,931		732		44%		50%		-11%		5,276		266,463		98%		800		83%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-04-21 22:19		2022-04-21 22:19		2022-04-22 11:19		13		1		12		290		391		1,903		681		367		343		1,919		710		43%		52%		-18%		5,229		264,807		99%		800		77%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-04-19 05:19		2022-04-19 05:19		2022-04-19 18:19		13		1		12		378		468		1,859		846		388		393		1,960		781		45%		50%		-10%		5,052		270,465		98%		800		95%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-04-16 12:18		2022-04-16 12:18		2022-04-17 01:18		13		1		12		381		477		1,876		858		431		378		1,979		809		44%		53%		-17%		4,592		273,087		98%		800		102%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-04-13 19:18		2022-04-13 19:18		2022-04-14 08:18		13		1		12		386		506		1,940		892		416		406		2,027		822		43%		51%		-14%		4,873		279,711		98%		800		106%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-04-10 13:33		2022-04-10 13:33		2022-04-11 02:33		13		1		12		659		1,620		3,002		2,279		436		423		2,045		859		29%		51%		-43%		4,690		282,195		98%		800		115%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-04-07 21:31		2022-04-07 21:31		2022-04-08 10:31		13		1		12		363		487		1,825		850		428		360		1,906		788		43%		54%		-21%		4,453		263,014		98%		800		97%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-04-04 02:08		2022-04-04 19:05		2022-04-05 08:05		13		1		12		409		487		2,005		896		428		404		2,074		832		46%		51%		-11%		4,846		286,196		98%		800		108%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-04-01 09:08		2022-04-02 02:05		2022-04-02 15:05		13		1		12		440		501		2,077		941		447		446		2,126		893		47%		50%		-7%		4,756		293,372		98%		800		123%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-03-27 11:42		2022-03-27 22:04		2022-03-28 11:04		13		1		12		451		485		2,112		936		455		428		2,158		883		48%		52%		-6%		4,743		297,788		98%		800		121%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-03-24 18:42		2022-03-25 05:04		2022-03-25 18:04		13		1		12		451		505		2,123		956		463		433		2,184		896		47%		52%		-9%		4,717		301,375		98%		800		124%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-03-22 01:55		2022-03-22 12:04		2022-03-23 01:04		13		1		12		462		509		2,184		971		479		430		2,206		909		48%		53%		-10%		4,608		304,473		98%		800		127%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-03-18 05:24		2022-03-18 16:42		2022-03-19 05:42		13		1		12		471		525		2,218		996		481		419		2,257		900		47%		53%		-12%		4,692		311,449		98%		800		125%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-03-15 15:27		2022-03-15 23:42		2022-03-16 12:42		13		1		12		327		713		2,025		1,040		494		450		2,332		944		31%		52%		-40%		4,721		321,798		98%		800		136%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-03-12 09:27		2022-03-13 06:42		2022-03-13 19:42		13		1		12		336		640		2,053		976		497		442		2,306		939		34%		53%		-35%		4,640		318,211		98%		800		135%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-03-10 05:27		2022-03-10 13:42		2022-03-11 02:42		13		1		12		346		663		2,113		1,009		512		466		2,356		978		34%		52%		-34%		4,602		325,110		98%		800		144%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-03-07 12:27		2022-03-07 23:40		2022-03-08 12:40		13		1		12		359		798		2,138		1,157		530		512		2,471		1,042		31%		51%		-39%		4,662		340,979		98%		800		160%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-03-04 19:27		2022-03-05 06:40		2022-03-05 19:40		13		1		12		367		774		2,236		1,141		551		542		2,555		1,093		32%		50%		-36%		4,637		352,571		98%		800		173%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 2		MPFM-2		GASLIFT		2022-03-02 02:27		2022-03-02 13:40		2022-03-03 02:40		13		1		12		431		834		2,313		1,265		577		553		2,674		1,130		34%		51%		-33%		3,563		368,992		98%		800		183%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 2		MPFM-2		B SPRGS		2022-02-27 09:27		2022-02-27 20:39		2022-02-28 09:39		13		1		12		403		824		2,438		1,227		594		579		2,750		1,173		33%		51%		-35%		3,201		379,479		98%		800		193%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 2		MPFM-2		B SPRGS		2022-02-24 16:27		2022-02-25 03:39		2022-02-25 16:39		13		1		12		644		806		2,213		1,450		590		544		2,524		1,134		44%		52%		-15%		3,753		348,293		98%		800		184%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 2		MPFM-2		B SPRGS		2022-02-21 19:11		2022-02-22 10:39		2022-02-22 23:39		13		1		12		572		617		2,364		1,189		605		546		2,526		1,151		48%		53%		-8%		3,746		348,569		98%		800.00		188%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-07-25 11:19		2022-07-25 11:19		2022-07-26 00:19		13		1		12		469		454		1,819		923		302		765		1,345		1,067		51%		28%		80%		4,454		185,600		97%		800		167%		No		Bad Data		Agar data repeated

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-07-11 23:00		2022-07-11 23:00		2022-07-12 12:00		13		1		12		387		873		1,942		1,260		336		851		1,993		1,187		31%		28%		9%		5,932		275,019		98%		800		197%

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-07-09 06:00		2022-07-09 06:00		2022-07-09 19:00		13		1		12		381		861		1,899		1,242		339		851		1,952		1,190		31%		28%		8%		5,758		269,361		98%		800		198%

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-07-06 13:00		2022-07-06 13:00		2022-07-07 02:00		13		1		12		391		904		1,897		1,295		351		885		1,940		1,236		30%		28%		6%		5,527		267,705		97%		800		209%

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-07-03 20:00		2022-07-03 20:00		2022-07-04 09:00		13		1		12		380		916		1,785		1,296		352		856		1,814		1,208		29%		29%		1%		5,153		250,318		97%		800		202%

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-06-29 15:55		2022-06-29 15:55		2022-06-30 04:55		13		1		12		508		538		1,891		1,046		346		850		1,922		1,196		49%		29%		68%		5,555		265,221		98%		800		199%

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-06-25 02:14		2022-06-25 02:14		2022-06-25 15:14		13		1		12		381		869		1,868		1,250		341		846		1,914		1,187		30%		29%		6%		5,613		264,118		98%		800		197%

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-06-22 09:14		2022-06-22 09:14		2022-06-22 22:14		13		1		12		375		866		1,842		1,241		344		838		1,889		1,182		30%		29%		4%		5,491		260,668		98%		800		196%

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-06-19 16:14		2022-06-19 16:14		2022-06-20 05:14		13		1		12		394		906		1,851		1,300		357		875		1,880		1,232		30%		29%		5%		5,266		259,426		97%		800		208%

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-06-16 23:14		2022-06-16 23:14		2022-06-17 12:14		13		1		12		398		916		1,920		1,314		363		889		1,958		1,252		30%		29%		4%		5,394		270,189		97%		800		213%

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-06-14 06:14		2022-06-14 06:14		2022-06-14 19:14		13		1		12		387		880		1,870		1,267		358		878		1,914		1,236		31%		29%		5%		5,346		264,118		97%		800		209%

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-06-11 13:14		2022-06-11 13:14		2022-06-12 02:14		13		1		12		401		908		1,933		1,309		368		905		1,972		1,273		31%		29%		6%		5,359		272,121		97%		800		218%

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-06-08 20:14		2022-06-08 20:14		2022-06-09 09:14		13		1		12		426		954		1,998		1,380		374		936		2,022		1,310		31%		29%		8%		5,406		279,021		97%		800		227%

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-06-06 03:14		2022-06-06 03:14		2022-06-06 16:14		13		1		12		422		937		2,011		1,359		379		923		2,045		1,302		31%		29%		7%		5,396		282,195		97%		800		226%

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-06-03 10:14		2022-06-03 10:14		2022-06-03 23:14		13		1		12		430		957		2,014		1,387		382		948		2,040		1,330		31%		29%		8%		5,340		281,505		97%		800		233%

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-05-31 17:14		2022-05-31 17:14		2022-06-01 06:14		13		1		12		429		957		2,021		1,386		388		967		2,046		1,355		31%		29%		8%		5,273		282,333		97%		800		239%

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-05-29 00:13		2022-05-29 00:13		2022-05-29 13:13		13		1		12		434		986		2,069		1,420		397		1,006		2,098		1,403		31%		28%		8%		5,285		289,508		97%		800		251%

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-05-26 07:13		2022-05-26 07:13		2022-05-26 20:13		13		1		12		442		994		2,099		1,436		407		996		2,131		1,403		31%		29%		6%		5,236		294,062		97%		800		251%

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-05-23 14:13		2022-05-23 14:13		2022-05-24 03:13		13		1		12		453		1,038		2,142		1,491		419		1,029		2,163		1,448		30%		29%		5%		5,162		298,478		97%		800		262%

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-05-20 21:13		2022-05-20 21:13		2022-05-21 10:13		13		1		12		451		1,060		2,118		1,511		424		1,044		2,131		1,468		30%		29%		3%		5,026		294,062		97%		800		267%

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-05-18 04:13		2022-05-18 04:13		2022-05-18 17:13		13		1		12		458		1,046		2,112		1,504		432		1,068		2,127		1,500		30%		29%		6%		4,924		293,510		97%		800		275%

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-05-15 11:13		2022-05-15 11:13		2022-05-16 00:13		13		1		12		381		1,095		2,078		1,476		430		1,081		2,134		1,511		26%		28%		-9%		4,963		294,476		97%		800		278%

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-05-12 18:13		2022-05-12 18:13		2022-05-13 07:13		13		1		12		452		1,120		2,283		1,572		451		1,138		2,310		1,589		29%		28%		1%		5,122		318,763		97%		800		297%

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-05-10 01:13		2022-05-10 01:13		2022-05-10 14:13		13		1		12		437		1,142		2,314		1,579		459		1,141		2,356		1,600		28%		29%		-4%		5,133		325,110		97%		800		300%

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-05-07 08:13		2022-05-07 08:13		2022-05-07 21:13		13		1		12		391		1,117		2,056		1,508		443		1,108		2,099		1,551		26%		29%		-9%		4,738		289,646		97%		800		288%

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-05-04 15:13		2022-05-04 15:13		2022-05-05 04:13		13		1		12		458		1,251		2,453		1,709		501		1,253		2,513		1,754		27%		29%		-6%		5,016		346,775		97%		800		339%

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-04-28 10:19		2022-04-28 10:19		2022-04-28 23:19		13		1		12		520		1,067		2,291		1,587		517		1,235		2,357		1,752		33%		30%		11%		4,559		325,248		97%		800.00		338%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-04-25 17:19		2022-04-25 17:19		2022-04-26 06:19		13		1		12		578		1,152		2,278		1,730		517		1,232		2,290		1,749		33%		30%		13%		4,429		316,003		97%		800		337%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-04-20 07:19		2022-04-20 07:19		2022-04-20 20:19		13		1		12		508		956		1,874		1,464		454		986		1,887		1,440		35%		32%		10%		4,156		260,392		97%		800		260%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-04-17 14:18		2022-04-17 14:18		2022-04-18 03:19		13		1		12		575		1,154		2,251		1,729		517		1,245		2,269		1,762		33%		29%		13%		4,389		313,105		97%		800		340%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-04-14 21:18		2022-04-14 21:18		2022-04-15 10:18		13		1		12		573		1,253		2,597		1,826		566		1,357		2,650		1,923		31%		29%		7%		4,682		365,680		97%		800		381%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-04-08 23:31		2022-04-08 23:31		2022-04-09 12:31		13		1		12		634		1,284		2,590		1,918		593		1,395		2,625		1,988		33%		30%		11%		4,427		362,230		97%		800		397%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-04-02 11:08		2022-04-03 04:05		2022-04-03 17:05		13		1		12		680		1,407		2,694		2,087		657		1,541		2,724		2,198		33%		30%		9%		4,146		375,891		97%		800		450%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-03-28 13:42		2022-03-29 00:04		2022-03-29 13:04		13		1		12		708		1,436		2,641		2,144		664		1,549		2,645		2,213		33%		30%		10%		3,983		364,990		97%		800		453%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-03-25 07:42		2022-03-26 07:04		2022-03-26 20:04		13		1		12		700		1,466		2,674		2,166		677		1,583		2,697		2,260		32%		30%		8%		3,984		372,166		97%		800		465%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-03-20 21:04		2022-03-20 21:04		2022-03-21 10:04		13		1		12		635		1,363		2,269		1,998		659		1,316		2,246		1,975		32%		33%		-5%		3,408		309,931		97%		800		394%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-03-18 18:24		2022-03-19 18:43		2022-03-20 07:43		13		1		12		551		1,181		1,776		1,732		543		1,121		1,731		1,664		32%		33%		-3%		3,188		238,865		96%		800		316%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-03-17 15:39		2022-03-17 01:42		2022-03-17 14:42		13		1		12		728		1,577		2,766		2,305		733		1,662		2,769		2,395		32%		31%		3%		3,778		382,101		97%		800		499%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-03-13 11:27		2022-03-14 08:42		2022-03-14 21:42		13		1		12		944		1,731		2,577		2,675		774		1,716		2,804		2,490		35%		31%		14%		3,623		386,931		97%		800		523%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-03-11 07:27		2022-03-11 15:42		2022-03-12 04:42		13		1		12		931		1,784		2,695		2,715		837		1,776		2,928		2,613		34%		32%		7%		3,498		404,042		96%		800		553%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-03-08 14:27		2022-03-09 01:40		2022-03-09 11:42		10		1		9		779		1,478		2,205		2,257		648		1,441		2,458		2,089		35%		31%		11%		3,793		339,185		97%		800		594%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-03-05 08:27		2022-03-06 08:40		2022-03-06 21:40		13		1		12		1,074		1,977		2,952		3,051		905		1,963		3,239		2,868		35%		32%		12%		3,579		446,957		97%		800		617%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-03-03 04:27		2022-03-03 15:40		2022-03-04 04:40		13		1		12		1,135		2,094		3,134		3,229		970		2,069		3,456		3,039		35%		32%		10%		3,572		476,902		97%		800		660%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-02-28 11:27		2022-02-28 22:39		2022-03-01 11:39		13		1		12		1,202		2,182		3,257		3,384		1,053		2,155		3,553		3,208		36%		33%		8%		3,950		490,287		96%		800		702%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-02-25 18:27		2022-02-26 05:39		2022-02-26 18:39		13		1		12		1,244		2,252		3,094		3,496		1,125		2,246		3,293		3,371		36%		33%		7%		4,278		454,409		96%		800		743%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 3		MPFM-2		GASLIFT		2022-02-23 01:27		2022-02-23 12:39		2022-02-24 01:39		13		1		12		1,376		2,386		3,122		3,762		1,256		2,436		3,221		3,692		37%		34%		8%		4,804		444,474		96%		800		823%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-07-23 20:19		2022-07-23 20:19		2022-07-24 09:19		13		1		12		425		1,050		2,252		1,475		382		1,091		1,830		1,473		29%		26%		11%		4,791		252,526		97%		800		268%

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-07-19 21:19		2022-07-19 21:19		2022-07-20 10:19		13		1		12		428		1,063		2,158		1,491		383		1,109		1,739		1,492		29%		26%		12%		4,540		239,969		97%		800		273%

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-07-13 01:00		2022-07-13 01:00		2022-07-13 14:00		13		1		12		448		1,076		2,281		1,524		392		1,090		2,334		1,482		29%		26%		11%		5,954		322,074		97%		800		270%

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-07-10 08:00		2022-07-10 08:00		2022-07-10 21:00		13		1		12		443		1,077		2,220		1,520		397		1,106		2,266		1,503		29%		26%		10%		5,708		312,691		97%		800		276%

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-07-07 15:00		2022-07-07 15:00		2022-07-08 04:00		13		1		12		450		1,107		2,125		1,557		402		1,115		2,150		1,517		29%		26%		9%		5,348		296,684		97%		800		279%

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-07-04 22:00		2022-07-04 22:00		2022-07-05 11:00		13		1		12		435		1,102		2,015		1,537		397		1,092		2,032		1,489		28%		27%		6%		5,118		280,401		97%		800		272%

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-07-02 05:00		2022-07-02 05:00		2022-07-02 18:00		13		1		12		426		1,171		1,990		1,597		421		1,175		1,999		1,596		27%		26%		1%		4,748		275,847		97%		800		299%

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-06-28 01:55		2022-06-28 01:55		2022-06-28 13:55		12		1		11		433		1,080		2,152		1,513		393		1,062		2,192		1,455		29%		27%		6%		5,578		302,479		97%		800		297%

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-06-26 04:14		2022-06-26 04:14		2022-06-26 17:14		13		1		12		446		1,087		2,181		1,533		398		1,081		2,218		1,479		29%		27%		8%		5,573		306,067		97%		800		270%

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-06-23 11:14		2022-06-23 11:14		2022-06-24 00:14		13		1		12		450		1,075		2,193		1,525		403		1,096		2,229		1,499		30%		27%		10%		5,531		307,585		97%		800		275%

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-06-20 18:14		2022-06-20 18:14		2022-06-21 07:14		13		1		12		457		1,120		2,201		1,577		412		1,117		2,228		1,529		29%		27%		8%		5,408		307,447		97%		800		282%

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-06-18 01:14		2022-06-18 01:14		2022-06-18 14:14		13		1		12		437		1,061		2,118		1,498		397		1,064		2,149		1,461		29%		27%		7%		5,413		296,546		97%		800		265%

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-06-15 08:14		2022-06-15 08:14		2022-06-15 21:14		13		1		12		455		1,101		2,197		1,556		416		1,129		2,228		1,545		29%		27%		9%		5,356		307,447		97%		800		286%

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-06-12 15:14		2022-06-12 15:14		2022-06-13 04:14		13		1		12		455		1,107		2,160		1,562		419		1,118		2,185		1,537		29%		27%		7%		5,215		301,513		97%		800		284%

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-06-09 22:14		2022-06-09 22:14		2022-06-10 11:14		13		1		12		476		1,146		2,290		1,622		430		1,178		2,318		1,608		29%		27%		10%		5,391		319,866		97%		800		302%

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-06-07 05:14		2022-06-07 05:14		2022-06-07 18:14		13		1		12		470		1,129		2,226		1,599		430		1,160		2,252		1,590		29%		27%		9%		5,237		310,759		97%		800		297%

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-06-04 12:14		2022-06-04 12:14		2022-06-05 01:14		13		1		12		476		1,163		2,244		1,639		441		1,178		2,262		1,619		29%		27%		7%		5,129		312,139		97%		800		305%

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-06-01 19:14		2022-06-01 19:14		2022-06-02 08:14		13		1		12		477		1,192		2,159		1,669		434		1,185		2,157		1,619		29%		27%		7%		4,970		297,650		97%		800		305%

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-05-30 02:14		2022-05-30 02:14		2022-05-30 15:14		13		1		12		502		1,239		2,499		1,741		472		1,311		2,533		1,783		29%		26%		9%		5,367		349,535		97%		800		346%

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-05-27 09:13		2022-05-27 09:13		2022-05-27 22:13		13		1		12		502		1,211		2,312		1,713		472		1,261		2,322		1,733		29%		27%		8%		4,919		320,418		97%		800		333%

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-05-24 16:13		2022-05-24 16:13		2022-05-25 05:13		13		1		12		515		1,266		2,325		1,781		478		1,250		2,315		1,728		29%		28%		5%		4,843		319,452		97%		800		332%

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-05-21 23:13		2022-05-21 23:13		2022-05-22 12:13		13		1		12		444		1,117		1,797		1,561		406		1,063		1,758		1,469		28%		28%		3%		4,330		242,591		97%		800		267%

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-05-19 06:13		2022-05-19 06:13		2022-05-19 19:13		13		1		12		496		1,219		2,272		1,715		474		1,271		2,278		1,745		29%		27%		6%		4,806		314,347		97%		800		336%

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-05-16 13:13		2022-05-16 13:13		2022-05-17 02:13		13		1		12		450		1,296		2,350		1,746		491		1,338		2,460		1,829		26%		27%		-4%		5,010		339,461		97%		800		357%

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-05-13 20:13		2022-05-13 20:13		2022-05-14 09:13		13		1		12		476		1,357		2,552		1,833		510		1,374		2,592		1,884		26%		27%		-4%		5,082		357,676		97%		800		371%

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-05-11 03:13		2022-05-11 03:13		2022-05-11 16:13		13		1		12		465		1,348		2,535		1,813		514		1,379		2,581		1,893		26%		27%		-6%		5,021		356,158		97%		800		373%

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-05-08 10:13		2022-05-08 10:13		2022-05-08 23:13		13		1		12		517		1,381		2,657		1,898		535		1,452		2,692		1,987		27%		27%		1%		5,032		371,476		97%		800		397%

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-05-05 17:13		2022-05-05 17:13		2022-05-06 06:13		13		1		12		531		1,435		2,746		1,966		551		1,502		2,776		2,053		27%		27%		1%		5,038		383,067		97%		800		413%

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-05-03 00:13		2022-05-03 00:13		2022-05-03 13:13		13		1		12		518		1,444		2,431		1,962		549		1,483		2,463		2,032		26%		27%		-2%		4,486		339,875		97%		800		408%

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-04-29 12:19		2022-04-29 12:19		2022-04-30 01:19		13		1		12		546		1,398		2,576		1,944		566		1,508		2,696		2,074		28%		27%		3%		4,763		372,028		97%		800		419%

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-04-26 19:19		2022-04-26 19:19		2022-04-27 08:19		13		1		12		625		1,407		2,661		2,032		575		1,537		2,711		2,112		31%		27%		13%		4,715		374,097		97%		800		428%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-04-24 02:19		2022-04-24 02:19		2022-04-24 15:19		13		1		12		640		1,451		2,642		2,091		591		1,572		2,688		2,163		31%		27%		12%		4,548		370,924		97%		800		441%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-04-21 09:19		2022-04-21 09:19		2022-04-21 22:19		13		1		12		620		1,354		2,461		1,974		559		1,477		2,489		2,036		31%		27%		14%		4,453		343,463		97%		800		409%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-04-18 16:19		2022-04-18 16:19		2022-04-19 05:19		13		1		12		632		1,381		2,539		2,013		569		1,487		2,567		2,056		31%		28%		13%		4,511		354,227		97%		800		414%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-04-15 23:18		2022-04-15 23:18		2022-04-16 12:18		13		1		12		655		1,549		2,920		2,204		633		1,688		2,998		2,321		30%		27%		9%		4,736		413,701		97%		800		480%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-04-13 06:18		2022-04-13 06:18		2022-04-13 19:18		13		1		12		707		1,601		2,879		2,308		663		1,737		2,936		2,400		31%		28%		11%		4,428		405,146		97%		800		500%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-04-10 00:33		2022-04-10 00:33		2022-04-10 13:33		13		1		12		659		1,620		3,002		2,279		674		1,775		3,130		2,449		29%		28%		5%		4,644		431,916		97%		800		512%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-04-07 08:31		2022-04-07 08:31		2022-04-07 21:31		13		1		12		707		1,669		2,940		2,376		696		1,784		3,017		2,480		30%		28%		6%		4,335		416,323		97%		800		520%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-04-03 13:08		2022-04-04 06:05		2022-04-04 19:05		13		1		12		734		1,726		2,901		2,460		722		1,820		2,955		2,542		30%		28%		5%		4,093		407,768		97%		800		535%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-03-31 20:08		2022-04-01 13:05		2022-04-02 02:05		13		1		12		726		1,782		2,718		2,508		738		1,875		2,710		2,613		29%		28%		2%		3,672		373,959		96%		800		553%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-03-26 22:42		2022-03-27 09:04		2022-03-27 22:04		13		1		12		739		1,732		2,824		2,471		744		1,855		2,843		2,599		30%		29%		4%		3,821		392,312		96%		800		550%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-03-24 18:42		2022-03-24 16:04		2022-03-25 05:04		13		1		12		761		1,846		3,033		2,607		786		1,939		3,079		2,725		29%		29%		1%		3,917		424,879		97%		800		581%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-03-21 12:55		2022-03-21 23:04		2022-03-22 12:04		13		1		12		787		1,991		3,064		2,778		833		2,041		3,088		2,874		28%		29%		-2%		3,707		426,121		96%		800		618%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-03-17 16:24		2022-03-18 03:42		2022-03-18 16:42		13		1		12		751		1,879		2,735		2,630		811		1,950		2,710		2,761		29%		29%		-3%		3,342		373,959		96%		800		590%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-03-15 02:27		2022-03-15 10:42		2022-03-15 23:42		13		1		12		1,014		2,048		2,848		3,062		851		2,063		3,138		2,914		33%		29%		13%		3,687		433,020		96%		800		628%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-03-11 20:27		2022-03-12 17:42		2022-03-13 06:42		13		1		12		1,044		2,181		3,035		3,225		899		2,189		3,371		3,088		32%		29%		11%		3,750		465,172		96%		800		672%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-03-09 16:27		2022-03-10 00:42		2022-03-10 13:42		13		1		12		1,084		2,238		3,068		3,322		933		2,227		3,389		3,160		33%		30%		11%		3,632		467,656		96%		800		690%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-03-06 23:27		2022-03-07 10:40		2022-03-07 23:40		13		1		12		1,164		2,285		3,185		3,449		973		2,296		3,485		3,269		34%		30%		13%		3,582		480,904		96%		800		717%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-03-04 06:27		2022-03-04 17:40		2022-03-05 06:40		13		1		12		1,211		2,387		3,299		3,598		1,040		2,402		3,620		3,442		34%		30%		11%		3,481		499,533		96%		800		760%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-03-01 13:27		2022-03-02 00:40		2022-03-02 13:40		13		1		12		1,260		2,491		3,373		3,751		1,094		2,471		3,678		3,565		34%		31%		9%		2,927		507,536		96%		800		791%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-02-26 20:27		2022-02-27 07:39		2022-02-27 20:39		13		1		12		1,325		2,540		3,446		3,865		1,168		2,581		3,712		3,749		34%		31%		10%		3,157		512,228		96%		800		837%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 4		MPFM-2		GASLIFT		2022-02-24 03:27		2022-02-24 14:39		2022-02-25 03:39		13		1		12		1,517		2,727		3,718		4,244		1,294		2,740		3,980		4,034		36%		32%		11%		5,950		549,210		96%		800		909%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-07-24 22:19		2022-07-24 22:19		2022-07-25 11:19		13		1		12		469		454		1,819		923		312		582		1,356		894		51%		35%		46%		4,346		187,118		97%		800		123%		No		Greater Than 50% Deviation

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-07-20 23:19		2022-07-20 23:19		2022-07-21 12:19		13		1		12		468		499		1,835		967		318		608		1,386		926		48%		34%		41%		4,358		191,258		97%		800		132%

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-07-17 06:36		2022-07-17 06:36		2022-07-17 19:36		13		1		12		459		496		1,842		955		320		606		1,400		926		48%		35%		39%		4,375		193,189		97%		800		132%

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-07-14 03:00		2022-07-14 03:00		2022-07-14 10:31		8		1		7		360		335		1,676		695		168		305		955		473		52%		36%		46%		5,685		131,783		98%		800		118%		No		Well test too short

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-07-11 10:00		2022-07-11 10:00		2022-07-11 23:00		13		1		12		337		306		1,624		643		327		604		1,828		931		52%		35%		49%		5,590		252,250		98%		800		133%

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-07-08 17:00		2022-07-08 17:00		2022-07-09 06:00		13		1		12		412		625		1,843		1,037		340		625		1,871		965		40%		35%		13%		5,503		258,184		98%		800		141%

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-07-06 00:00		2022-07-06 00:00		2022-07-06 13:00		13		1		12		379		686		1,834		1,065		340		645		1,884		985		36%		35%		3%		5,541		259,978		98%		800		146%

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-07-03 07:00		2022-07-03 07:00		2022-07-03 20:00		13		1		12		373		750		1,833		1,123		353		700		1,886		1,053		33%		34%		-1%		5,343		260,254		98%		800		163%

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-06-27 06:14		2022-06-27 06:14		2022-06-27 19:14		13		1		12		494		564		1,901		1,058		344		624		1,858		968		47%		36%		31%		5,401		256,390		98%		800		142%

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-06-24 13:14		2022-06-24 13:14		2022-06-25 02:14		13		1		12		487		558		1,912		1,045		351		639		1,878		990		47%		35%		31%		5,350		259,150		98%		800		148%

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-06-21 20:14		2022-06-21 20:14		2022-06-22 09:14		13		1		12		486		649		1,936		1,135		356		674		1,903		1,030		43%		35%		24%		5,346		262,600		98%		800		157%

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-06-19 03:14		2022-06-19 03:14		2022-06-19 16:14		13		1		12		469		524		1,813		993		327		598		1,773		925		47%		35%		34%		5,422		244,661		98%		800		131%

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-06-16 10:14		2022-06-16 10:14		2022-06-16 23:14		13		1		12		507		569		1,910		1,076		361		656		1,864		1,017		47%		35%		33%		5,163		257,218		98%		800		154%

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-06-13 17:14		2022-06-13 17:14		2022-06-14 06:14		13		1		12		526		533		1,819		1,059		356		684		1,706		1,040		50%		34%		45%		4,792		235,415		98%		800		160%

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-06-11 00:14		2022-06-11 00:14		2022-06-11 13:14		13		1		12		518		529		1,822		1,047		353		673		1,736		1,026		49%		34%		44%		4,918		239,555		98%		800		157%

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-06-08 07:14		2022-06-08 07:14		2022-06-08 20:14		13		1		12		491		565		1,795		1,056		355		673		1,722		1,028		46%		35%		35%		4,851		237,623		98%		800		157%

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-06-05 14:14		2022-06-05 14:14		2022-06-06 03:14		13		1		12		488		604		1,840		1,092		371		701		1,771		1,072		45%		35%		29%		4,774		244,385		98%		800		168%

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-06-02 21:14		2022-06-02 21:14		2022-06-03 10:14		13		1		12		574		577		1,896		1,151		368		710		1,772		1,078		50%		34%		46%		4,815		244,523		98%		800		170%		No		Greater Than 50% Deviation		Agar test obviously deviated. Would have been picked up by well analyst.

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-05-28 11:13		2022-05-28 11:13		2022-05-29 00:13		13		1		12		482		641		1,866		1,123		387		738		1,820		1,125		43%		34%		25%		4,703		251,146		98%		800		181%

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-05-25 18:13		2022-05-25 18:13		2022-05-26 07:13		13		1		12		527		689		1,923		1,216		396		753		1,851		1,149		43%		34%		26%		4,674		255,424		98%		800		187%

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-05-23 01:13		2022-05-23 01:13		2022-05-23 14:13		13		1		12		544		669		1,925		1,213		395		746		1,848		1,141		45%		35%		30%		4,678		255,010		98%		800		185%

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-05-20 08:13		2022-05-20 08:13		2022-05-20 21:13		13		1		12		418		819		1,826		1,237		423		833		1,815		1,256		34%		34%		0%		4,291		250,456		97%		800		214%

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-05-17 15:13		2022-05-17 15:13		2022-05-18 04:13		13		1		12		432		817		1,936		1,249		428		819		1,948		1,247		35%		34%		1%		4,551		268,809		97%		800		212%

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-05-14 22:13		2022-05-14 22:13		2022-05-15 11:13		13		1		12		437		870		2,027		1,307		448		832		2,042		1,280		33%		35%		-4%		4,558		281,781		98%		800		220%

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-05-12 05:13		2022-05-12 05:13		2022-05-12 18:13		13		1		12		464		902		2,184		1,366		471		911		2,209		1,382		34%		34%		-0%		4,690		304,825		98%		800		246%

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-05-09 12:13		2022-05-09 12:13		2022-05-10 01:13		13		1		12		414		800		1,877		1,214		418		793		1,892		1,211		34%		35%		-1%		4,526		261,082		97%		800		203%

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-05-06 19:13		2022-05-06 19:13		2022-05-07 08:13		13		1		12		430		843		1,918		1,273		429		815		1,923		1,244		34%		34%		-2%		4,483		265,359		97%		800		211%

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-05-04 02:13		2022-05-04 02:13		2022-05-04 15:13		13		1		12		421		877		1,820		1,298		439		835		1,830		1,274		32%		34%		-6%		4,169		252,526		97%		800		219%

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-04-30 14:19		2022-04-30 14:19		2022-05-01 03:19		13		1		12		460		871		1,956		1,331		458		860		2,013		1,318		35%		35%		-1%		4,395		277,779		97%		800		230%

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-04-27 21:19		2022-04-27 21:19		2022-04-28 10:19		13		1		12		504		825		1,951		1,329		450		827		1,971		1,277		38%		35%		8%		4,380		271,983		97%		800		219%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-04-25 04:19		2022-04-25 04:19		2022-04-25 17:19		13		1		12		506		866		1,932		1,372		457		869		1,938		1,326		37%		34%		7%		4,241		267,429		97%		800		231%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-04-22 11:19		2022-04-22 11:19		2022-04-23 00:19		13		1		12		515		897		1,997		1,412		475		935		2,023		1,410		36%		34%		8%		4,259		279,159		97%		800		253%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-04-19 18:19		2022-04-19 18:19		2022-04-20 07:19		13		1		12		469		811		1,774		1,280		410		799		1,797		1,209		37%		34%		8%		4,383		247,972		97%		800		202%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-04-17 01:18		2022-04-17 01:18		2022-04-17 14:18		13		1		12		541		895		2,071		1,436		488		912		2,082		1,400		38%		35%		8%		4,266		287,300		97%		800		250%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-04-14 08:18		2022-04-14 08:18		2022-04-14 21:18		13		1		12		545		895		2,105		1,440		499		939		2,120		1,438		38%		35%		9%		4,248		292,544		97%		800		260%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-04-11 02:33		2022-04-11 02:33		2022-04-11 11:07		9		1		8		417		503		1,957		920		322		609		1,337		931		45%		35%		31%		4,152		184,496		97%		800		269%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-04-08 10:31		2022-04-08 10:31		2022-04-08 23:31		13		1		12		534		891		2,075		1,425		520		973		2,189		1,493		37%		35%		8%		4,210		302,065		97%		800		273%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-04-05 04:08		2022-04-05 08:05		2022-04-05 21:05		13		1		12		572		955		2,181		1,527		562		983		2,194		1,545		37%		36%		3%		3,904		302,755		97%		800		286%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-04-01 22:08		2022-04-02 15:05		2022-04-03 04:05		13		1		12		578		1,010		2,267		1,588		554		1,045		2,284		1,599		36%		35%		5%		4,123		315,175		97%		800		300%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-03-28 00:42		2022-03-28 11:04		2022-03-29 00:04		13		1		12		576		1,016		2,208		1,592		560		1,040		2,219		1,600		36%		35%		3%		3,963		306,205		97%		800		300%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-03-24 18:42		2022-03-25 18:04		2022-03-26 07:04		13		1		12		581		1,052		2,313		1,633		578		1,056		2,327		1,634		36%		35%		1%		4,026		321,108		97%		800		309%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-03-16 04:27		2022-03-16 12:42		2022-03-17 01:42		13		1		12		645		1,105		2,436		1,750		626		1,122		2,448		1,748		37%		36%		3%		3,911		337,805		97%		800		337%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-03-12 22:27		2022-03-13 19:42		2022-03-14 08:42		13		1		12		766		1,060		2,451		1,826		644		1,153		2,526		1,797		42%		36%		17%		3,922		348,569		97%		800		349%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-03-10 18:27		2022-03-11 02:42		2022-03-11 15:42		13		1		12		776		1,135		2,468		1,911		668		1,210		2,532		1,878		41%		36%		14%		3,790		349,397		97%		800		370%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-03-08 01:27		2022-03-08 12:40		2022-03-09 01:40		13		1		12		799		1,109		2,569		1,908		682		1,220		2,648		1,902		42%		36%		17%		3,883		365,404		97%		800		376%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-03-05 08:27		2022-03-05 19:40		2022-03-06 08:40		13		1		12		814		1,144		2,614		1,958		709		1,232		2,705		1,941		42%		37%		14%		3,815		373,270		97%		800		385%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-03-02 15:27		2022-03-03 02:40		2022-03-03 15:40		13		1		12		831		1,162		2,700		1,993		766		1,284		2,797		2,050		42%		37%		12%		3,178		385,965		97%		800		412%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-02-27 22:27		2022-02-28 09:39		2022-02-28 22:39		13		1		12		858		1,174		2,712		2,032		758		1,295		2,791		2,053		42%		37%		14%		3,856		385,137		97%		800		413%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-02-25 05:27		2022-02-25 16:39		2022-02-26 05:39		13		1		12		916		1,263		2,811		2,179		807		1,339		2,913		2,146		42%		38%		12%		4,243		401,972		97%		800		436%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-2 Well 5		MPFM-2		GASLIFT		2022-02-22 13:27		2022-02-22 23:39		2022-02-23 12:39		13		1		12		957		1,403		2,928		2,360		864		1,445		3,086		2,309		41%		37%		8%		4,140		425,845		97%		800.00		477%		No		Data from before actuator added		Agasr meter really needed actuator on liquid leg to help manage GVF. Data not included in analysis.

		MPFM-3 Single Well		MPFM-3		GASLIFT		9/13/22		2022-09-13 11:31		2022-09-14 12:00		24		- 0		24		501		3,055		5,139		3,556		506		2,732		5,196		3,238		14%		16%		-10%		10,278		717,054		98%		800		305%

		MPFM-3 Single Well		MPFM-3		GASLIFT		9/12/22		2022-09-12 11:31		2022-09-13 12:00		24		- 0		24		513		3,113		5,210		3,626		517		2,806		5,261		3,323		14%		16%		-9%				726,043		97%		800		315%

		MPFM-3 Single Well		MPFM-3		GASLIFT		9/11/22		2022-09-11 11:31		2022-09-12 12:00		24		- 0		24		529		3,070		5,165		3,599		509		2,750		5,187		3,259		15%		16%		-6%		10,193		715,741		98%		800		307%

		MPFM-3 Single Well		MPFM-3		GASLIFT		9/10/22		2022-09-10 11:31		2022-09-11 12:00		24		- 0		24		543		3,185		5,292		3,728		526		2,860		5,289		3,386		15%		16%		-6%		10,057		729,908		97%		800		323%

		MPFM-3 Single Well		MPFM-3		GASLIFT		9/9/22		2022-09-09 11:31		2022-09-10 12:00		24		- 0		24		556		3,146		5,283		3,702		520		2,830		5,306		3,350		15%		16%		-3%		10,213		732,230		97%		800		319%

		MPFM-3 Single Well		MPFM-3		GASLIFT		9/8/22		2022-09-08 11:31		2022-09-09 12:00		24		- 0		24		541		3,247		5,384		3,788		536		2,913		5,371		3,448		14%		16%		-8%		10,028		741,174		97%		800		331%

		MPFM-3 Single Well		MPFM-3		GASLIFT		9/7/22		2022-09-07 11:31		2022-09-08 12:00		24		- 0		24		556		3,042		5,038		3,598		521		2,825		5,274		3,346		15%		16%		-1%		10,124		727,707		97%		800		318%

		MPFM-3 Single Well		MPFM-3		GASLIFT		9/6/22		2022-09-06 11:31		2022-09-07 12:00		24		- 0		24		573		3,132		5,146		3,705		511		2,763		5,389		3,275		15%		16%		-1%		10,539		743,576		98%		800		309%

		MPFM-3 Single Well		MPFM-3		GASLIFT		9/5/22		2022-09-05 11:31		2022-09-06 12:00		24		- 0		24		553		3,200		5,174		3,753		532		2,878		5,549		3,409		15%		16%		-5%		10,438		765,730		98%		800		326%

		MPFM-3 Single Well		MPFM-3		GASLIFT		9/5/22		2022-09-05 11:31		2022-09-06 12:00		24		- 0		24		553		3,200		5,174		3,753		532		2,878		5,549		3,409		15%		16%		-5%		10,438		765,730		98%		800		326%

		MPFM-3 Single Well		MPFM-3		GASLIFT		9/4/22		2022-09-04 11:31		2022-09-05 12:00		24		- 0		24		590		3,177		5,282		3,767		539		2,901		5,589		3,440		16%		16%		-0%		10,373		771,301		98%		800		330%

		MPFM-3 Single Well		MPFM-3		GASLIFT		9/3/22		2022-09-03 11:31		2022-09-04 12:00		24		- 0		24		575		3,242		5,044		3,817		566		2,909		5,672		3,475		15%		16%		-8%		10,015		782,718		98%		800		334%

		MPFM-3 Single Well		MPFM-3		GASLIFT		9/2/22		2022-09-02 11:31		2022-09-03 12:00		24		- 0		24		576		3,452		5,773		4,028		559		3,084		5,472		3,644		14%		15%		-7%		9,784		755,072		97%		800		355%

		MPFM-3 Single Well		MPFM-3		GASLIFT		9/1/22		2022-09-01 11:31		2022-09-02 12:00		24		- 0		24		560		3,579		5,841		4,139		608		3,355		5,899		3,964		14%		15%		-12%		9,696		813,976		97%		800		395%

		MPFM-3 Single Well		MPFM-3		GASLIFT		8/31/22		2022-08-31 11:31		2022-09-01 12:00		24		- 0		24		575		3,660		5,720		4,235		613		3,469		5,871		4,082		14%		15%		-10%		9,578		810,197		97%		800		410%

		MPFM-3 Single Well		MPFM-3		GASLIFT		8/30/22		2022-08-30 11:31		2022-08-31 12:00		24		- 0		24		379		1,944		3,914		2,323		470		2,790		5,793		3,261		16%		14%		13%		12,322		799,347		98%		800		308%		No		Agar Hardware Issue		Ty noticed deviation increased to > 10%. Alerted Agar on 8/31/22. Agar tech went to site to run diagnostics and determined it was an electronics failure on OW-300. It was repaired on site on 8/31/22.

		MPFM-3 Single Well		MPFM-3		GASLIFT		8/29/22		2022-08-29 11:31		2022-08-30 12:00		24		- 0		24		533		2,742		4,254		3,275		306		1,652		2,575		1,958		16%		16%		4%		8,412		355,383		97%		800		145%		No		Agar Hardware Issue		Ty noticed deviation increased to > 10%. Alerted Agar on 8/31/22. Agar tech went to site to run diagnostics and determined it was an electronics failure on OW-300. It was repaired on site on 8/31/22.

		MPFM-3 Single Well		MPFM-3		GASLIFT		8/28/22		2022-08-28 11:31		2022-08-29 12:00		24		- 0		24		680		3,632		5,398		4,312		569		3,136		5,638		3,705		16%		15%		3%		9,917		778,050		97%		800		363%		No		Agar Hardware Issue		Ty noticed deviation increased to > 10%. Alerted Agar on 8/31/22. Agar tech went to site to run diagnostics and determined it was an electronics failure on OW-300. It was repaired on site on 8/31/22.

		MPFM-3 Single Well		MPFM-3		GASLIFT		8/27/22		2022-08-27 11:31		2022-08-28 12:00		24		- 0		24		653		3,643		5,398		4,296		576		3,196		5,656		3,772		15%		15%		-0%		9,825		780,441		97%		800		372%		No		Agar Hardware Issue		Ty noticed deviation increased to > 10%. Alerted Agar on 8/31/22. Agar tech went to site to run diagnostics and determined it was an electronics failure on OW-300. It was repaired on site on 8/31/22.

		MPFM-3 Single Well		MPFM-3		GASLIFT		8/26/22		2022-08-26 11:31		2022-08-27 12:00		24		- 0		24		676		3,659		5,500		4,335		581		3,216		5,778		3,796		16%		15%		2%		9,949		797,330		97%		800		375%		No		Agar Hardware Issue		Ty noticed deviation increased to > 10%. Alerted Agar on 8/31/22. Agar tech went to site to run diagnostics and determined it was an electronics failure on OW-300. It was repaired on site on 8/31/22.

		MPFM-3 Single Well		MPFM-3		GASLIFT		8/25/22		2022-08-25 11:31		2022-08-26 12:00		24		- 0		24		662		3,656		5,484		4,318		584		3,244		5,769		3,828		15%		15%		0%		9,878		796,109		97%		800		379%		No		Agar Hardware Issue		Ty noticed deviation increased to > 10%. Alerted Agar on 8/31/22. Agar tech went to site to run diagnostics and determined it was an electronics failure on OW-300. It was repaired on site on 8/31/22.

		MPFM-3 Single Well		MPFM-3		GASLIFT		8/24/22		2022-08-24 11:31		2022-08-25 12:00		24		- 0		24		663		3,680		5,491		4,343		593		3,290		5,752		3,883		15%		15%		-0%		9,704		793,779		97%		800		385%		No		Agar Hardware Issue		Ty noticed deviation increased to > 10%. Alerted Agar on 8/31/22. Agar tech went to site to run diagnostics and determined it was an electronics failure on OW-300. It was repaired on site on 8/31/22.

		MPFM-3 Single Well		MPFM-3		GASLIFT		8/23/22		2022-08-23 11:31		2022-08-24 12:00		24		- 0		24		667		3,696		5,435		4,363		592		3,306		5,722		3,898		15%		15%		1%		9,662		789,629		97%		800		387%		No		Agar Hardware Issue		Ty noticed deviation increased to > 10%. Alerted Agar on 8/31/22. Agar tech went to site to run diagnostics and determined it was an electronics failure on OW-300. It was repaired on site on 8/31/22.

		MPFM-3 Single Well		MPFM-3		GASLIFT		8/21/22		2022-08-21 11:31		2022-08-22 12:00		24		- 0		24		701		3,523		4,808		4,224		585		3,354		5,181		3,939		17%		15%		12%		8,858		714,908		97%		800		392%		No		Agar Hardware Issue		Ty noticed deviation increased to > 10%. Alerted Agar on 8/31/22. Agar tech went to site to run diagnostics and determined it was an electronics failure on OW-300. It was repaired on site on 8/31/22.

		MPFM-3 Single Well		MPFM-3		GASLIFT		8/20/22		2022-08-20 11:31		2022-08-21 12:00		24		- 0		24		348		1,743		3,482		2,091		427		2,374		5,145		2,801		17%		15%		9%		12,059		710,002		98%		800		250%		No		Agar Hardware Issue		Ty noticed deviation increased to > 10%. Alerted Agar on 8/31/22. Agar tech went to site to run diagnostics and determined it was an electronics failure on OW-300. It was repaired on site on 8/31/22.

		MPFM-3 Single Well		MPFM-3		GASLIFT		8/19/22		2022-08-19 11:31		2022-08-20 12:00		24		- 0		24		570		3,132		4,643		3,702		335		1,906		2,986		2,241		15%		15%		3%		8,905		412,006		97%		800		180%		No		Agar Hardware Issue		Ty noticed deviation increased to > 10%. Alerted Agar on 8/31/22. Agar tech went to site to run diagnostics and determined it was an electronics failure on OW-300. It was repaired on site on 8/31/22.

		MPFM-3 Single Well		MPFM-3		GASLIFT		8/18/22		2022-08-18 11:31		2022-08-19 12:00		24		- 0		24		659		3,732		5,502		4,391		578		3,277		5,636		3,855		15%		15%		0%		9,750		777,726		97%		800		382%		No		Agar Hardware Issue		Ty noticed deviation increased to > 10%. Alerted Agar on 8/31/22. Agar tech went to site to run diagnostics and determined it was an electronics failure on OW-300. It was repaired on site on 8/31/22.

		MPFM-3 Single Well		MPFM-3		GASLIFT		8/17/22		2022-08-17 11:31		2022-08-18 12:00		24		- 0		24		670		3,701		5,643		4,371		588		3,329		5,883		3,917		15%		15%		2%		10,002		811,788		97%		800		390%		No		Agar Hardware Issue		Ty noticed deviation increased to > 10%. Alerted Agar on 8/31/22. Agar tech went to site to run diagnostics and determined it was an electronics failure on OW-300. It was repaired on site on 8/31/22.

		MPFM-3 Single Well		MPFM-3		GASLIFT		8/15/22		2022-08-15 11:31		2022-08-16 12:00		24		- 0		24		676		3,809		5,540		4,485		590		3,354		5,854		3,944		15%		15%		1%		9,922		807,801		97%		800		393%		No		Agar Hardware Issue		Ty noticed deviation increased to > 10%. Alerted Agar on 8/31/22. Agar tech went to site to run diagnostics and determined it was an electronics failure on OW-300. It was repaired on site on 8/31/22.

		MPFM-3 Single Well		MPFM-3		GASLIFT		8/14/22		2022-08-14 11:31		2022-08-15 12:00		24		- 0		24		682		3,870		5,514		4,552		597		3,343		5,839		3,940		15%		15%		-1%		9,786		805,670		97%		800		392%		No		Agar Hardware Issue		Ty noticed deviation increased to > 10%. Alerted Agar on 8/31/22. Agar tech went to site to run diagnostics and determined it was an electronics failure on OW-300. It was repaired on site on 8/31/22.

		MPFM-3 Single Well		MPFM-3		GASLIFT		8/12/22		2022-08-12 11:31		2022-08-13 12:00		24		- 0		24		641		3,546		5,480		4,187		659		3,030		5,463		3,689		15%		18%		-14%		8,288		753,816		97%		800		361%		No		Agar Hardware Issue		Ty noticed deviation increased to > 10%. Alerted Agar on 8/31/22. Agar tech went to site to run diagnostics and determined it was an electronics failure on OW-300. It was repaired on site on 8/31/22.

		MPFM-3 Single Well		MPFM-3		GASLIFT		8/11/22		2022-08-11 11:31		2022-08-12 12:00		24		- 0		24		649		3,874		5,902		4,523		825		3,188		6,137		4,012		14%		21%		-30%		7,442		846,910		97%		800		402%		No		Agar Hardware Issue		Ty noticed deviation increased to > 10%. Alerted Agar on 8/31/22. Agar tech went to site to run diagnostics and determined it was an electronics failure on OW-300. It was repaired on site on 8/31/22.

		MPFM-3 Single Well		MPFM-3		GASLIFT		8/10/22		2022-08-10 11:31		2022-08-11 12:00		24		- 0		24		684		3,965		5,851		4,649		599		3,433		6,154		4,032		15%		15%		-1%		10,269		849,160		97%		800		404%		No		Agar Hardware Issue		Ty noticed deviation increased to > 10%. Alerted Agar on 8/31/22. Agar tech went to site to run diagnostics and determined it was an electronics failure on OW-300. It was repaired on site on 8/31/22.

		MPFM-3 Single Well		MPFM-3		GASLIFT		8/9/22		2022-08-09 11:31		2022-08-10 12:00		24		- 0		24		676		3,953		5,650		4,629		602		3,441		6,026		4,043		15%		15%		-2%		10,009		831,576		97%		800		405%		No		Agar Hardware Issue		Ty noticed deviation increased to > 10%. Alerted Agar on 8/31/22. Agar tech went to site to run diagnostics and determined it was an electronics failure on OW-300. It was repaired on site on 8/31/22.

		MPFM-3 Single Well		MPFM-3		GASLIFT		8/7/22		2022-08-07 11:31		2022-08-08 12:00		24		- 0		24		708		3,986		5,731		4,694		611		3,448		5,970		4,059		15%		15%		0%		9,767		823,850		97%		800		407%		No		Agar Hardware Issue		Ty noticed deviation increased to > 10%. Alerted Agar on 8/31/22. Agar tech went to site to run diagnostics and determined it was an electronics failure on OW-300. It was repaired on site on 8/31/22.

		MPFM-3 Single Well		MPFM-3		GASLIFT		8/6/22		2022-08-06 11:31		2022-08-07 12:00		24		- 0		24		696		3,993		5,683		4,689		618		3,526		6,085		4,144		15%		15%		-0%		9,843		839,700		97%		800		418%		No		Agar Hardware Issue		Ty noticed deviation increased to > 10%. Alerted Agar on 8/31/22. Agar tech went to site to run diagnostics and determined it was an electronics failure on OW-300. It was repaired on site on 8/31/22.

		MPFM-3 Single Well		MPFM-3		GASLIFT		8/5/22		2022-08-05 11:31		2022-08-06 12:00		24		- 0		24		698		4,005		5,608		4,703		609		3,456		5,927		4,066		15%		15%		-1%		9,727		817,871		97%		800		408%		No		Agar Hardware Issue		Ty noticed deviation increased to > 10%. Alerted Agar on 8/31/22. Agar tech went to site to run diagnostics and determined it was an electronics failure on OW-300. It was repaired on site on 8/31/22.

		MPFM-3 Single Well		MPFM-3		GASLIFT		8/4/22		2022-08-04 11:31		2022-08-05 12:00		24		- 0		24		719		4,011		5,593		4,730		621		3,454		5,926		4,075		15%		15%		-0%		9,540		817,768		97%		800		409%		No		Agar Hardware Issue		Ty noticed deviation increased to > 10%. Alerted Agar on 8/31/22. Agar tech went to site to run diagnostics and determined it was an electronics failure on OW-300. It was repaired on site on 8/31/22.

		MPFM-3 Single Well		MPFM-3		GASLIFT		8/3/22		2022-08-03 11:31		2022-08-04 12:00		24		- 0		24		716		4,037		5,665		4,753		618		3,486		5,955		4,104		15%		15%		0%		9,638		821,790		97%		800		413%		No		Agar Hardware Issue		Ty noticed deviation increased to > 10%. Alerted Agar on 8/31/22. Agar tech went to site to run diagnostics and determined it was an electronics failure on OW-300. It was repaired on site on 8/31/22.

		MPFM-3 Single Well		MPFM-3		GASLIFT		8/2/22		2022-08-02 11:31		2022-08-03 12:00		24		- 0		24		739		4,025		5,767		4,764		626		3,531		6,158		4,157		16%		15%		3%		9,844		849,818		97%		800		420%		No		Agar Hardware Issue		Ty noticed deviation increased to > 10%. Alerted Agar on 8/31/22. Agar tech went to site to run diagnostics and determined it was an electronics failure on OW-300. It was repaired on site on 8/31/22.

		MPFM-3 Single Well		MPFM-3		GASLIFT		8/1/22		2022-08-01 11:31		2022-08-02 12:00		24		- 0		24		735		4,053		5,836		4,788		641		3,569		6,117		4,210		15%		15%		1%		9,537		844,061		97%		800		426%		No		Agar Hardware Issue		Ty noticed deviation increased to > 10%. Alerted Agar on 8/31/22. Agar tech went to site to run diagnostics and determined it was an electronics failure on OW-300. It was repaired on site on 8/31/22.

		MPFM-3 Single Well		MPFM-3		GASLIFT		7/31/22		2022-07-31 11:31		2022-08-01 12:00		24		- 0		24		724		4,042		5,742		4,766		639		3,551		6,190		4,191		15%		15%		-0%		9,683		854,216		97%		800		424%		No		Agar Hardware Issue		Ty noticed deviation increased to > 10%. Alerted Agar on 8/31/22. Agar tech went to site to run diagnostics and determined it was an electronics failure on OW-300. It was repaired on site on 8/31/22.

		MPFM-3 Single Well		MPFM-3		GASLIFT		7/30/22		2022-07-30 11:31		2022-07-31 12:00		24		- 0		24		735		4,090		5,811		4,825		634		3,587		6,203		4,221		15%		15%		1%		9,784		856,015		97%		800		428%		No		Agar Hardware Issue		Ty noticed deviation increased to > 10%. Alerted Agar on 8/31/22. Agar tech went to site to run diagnostics and determined it was an electronics failure on OW-300. It was repaired on site on 8/31/22.

		MPFM-3 Single Well		MPFM-3		GASLIFT		7/29/22		2022-07-29 11:31		2022-07-30 12:00		24		- 0		24		762		3,948		5,591		4,710		731		3,518		6,124		4,250		16%		17%		-6%		8,372		845,128		97%		800		431%

		MPFM-3 Single Well		MPFM-3		GASLIFT		7/28/22		2022-07-28 11:31		2022-07-29 12:00		24		- 0		24		749		3,817		5,402		4,566		657		3,534		5,816		4,191		16%		16%		5%		8,847		802,521		97%		800		424%

		MPFM-3 Single Well		MPFM-3		GASLIFT		7/27/22		2022-07-27 11:31		2022-07-28 12:00		24		- 0		24		745		3,895		5,527		4,640		631		3,451		5,648		4,082		16%		15%		4%		8,951		779,390		97%		800		410%

		MPFM-3 Single Well		MPFM-3		GASLIFT		7/26/22		2022-07-26 11:31		2022-07-27 12:00		24		- 0		24		694		3,683		5,311		4,377		660		3,735		6,102		4,395		16%		15%		6%		9,239		842,084		97%		800		449%

		MPFM-3 Single Well		MPFM-3		GASLIFT		7/25/22		2022-07-25 11:31		2022-07-26 12:00		24		- 0		24		728		3,714		5,360		4,442		529		2,945		5,125		3,474		16%		15%		8%		9,689		707,232		97%		800		334%

		MPFM-3 Single Well		MPFM-3		GASLIFT		7/24/22		2022-07-24 11:31		2022-07-25 12:00		24		- 0		24		728		4,083		5,772		4,811		660		3,584		6,123		4,244		15%		16%		-3%		9,272		844,966		97%		800		431%

		MPFM-3 Single Well		MPFM-3		GASLIFT		7/23/22		2022-07-23 11:31		2022-07-24 12:00		24		- 0		24		750		4,215		6,038		4,965		659		3,769		6,336		4,428		15%		15%		2%		9,619		874,346		97%		800		454%

		MPFM-3 Single Well		MPFM-3		GASLIFT		7/22/22		2022-07-22 11:31		2022-07-23 12:00		24		- 0		24		734		4,108		5,819		4,842		661		3,730		6,298		4,391		15%		15%		1%		9,530		869,071		97%		800		449%

		MPFM-3 Single Well		MPFM-3		GASLIFT		7/21/22		2022-07-21 11:31		2022-07-22 12:00		24		- 0		24		751		4,199		5,943		4,950		648		3,699		6,186		4,347		15%		15%		2%		9,542		853,600		97%		800		443%

		MPFM-3 Single Well		MPFM-3		GASLIFT		7/20/22		2022-07-20 11:31		2022-07-21 12:00		24		- 0		24		767		4,127		5,777		4,894		725		3,742		6,281		4,467		16%		16%		-3%		8,659		866,690		97%		800		458%

		MPFM-3 Single Well		MPFM-3		GASLIFT		7/19/22		2022-07-19 11:31		2022-07-20 12:00		24		- 0		24		770		4,070		5,814		4,840		747		3,632		6,049		4,379		16%		17%		-7%		8,095		834,655		97%		800		447%

		MPFM-3 Single Well		MPFM-3		GASLIFT		7/18/22		2022-07-18 11:31		2022-07-19 12:00		24		- 0		24		775		4,188		6,109		4,963		689		3,783		6,239		4,472		16%		15%		1%		9,051		860,930		97%		800		459%

		MPFM-3 Single Well		MPFM-3		GASLIFT		7/17/22		2022-07-17 11:31		2022-07-18 12:00		24		- 0		24		768		4,036		5,742		4,804		827		3,600		6,140		4,426		16%		19%		-14%		7,429		847,267		97%		800		453%

		MPFM-3 Single Well		MPFM-3		GASLIFT		7/15/22		2022-07-15 11:31		2022-07-16 12:00		24		- 0		24		771		4,330		5,882		5,101		704		3,896		6,164		4,600		15%		15%		-1%		8,754		850,608		97%		800		475%

		MPFM-3 Single Well		MPFM-3		GASLIFT		7/14/22		2022-07-14 11:31		2022-07-15 12:00		24		- 0		24		728		3,899		5,906		4,627		834		3,840		5,913		4,674		16%		18%		-12%		7,089		815,902		97%		800		484%		No		Issue at Location		Production on all fronts low

		MPFM-3 Single Well		MPFM-3		GASLIFT		7/13/22		2022-07-13 11:31		2022-07-14 12:00		24		- 0		24		520		2,819		4,230		3,339		436		2,464		4,336		2,901		16%		15%		4%		9,939		598,337		97%		800		263%

		MPFM-3 Single Well		MPFM-3		GASLIFT		7/12/22		2022-07-12 11:31		2022-07-13 12:00		24		- 0		24		726		3,718		6,178		4,444		669		3,680		6,061		4,349		16%		15%		6%		9,060		836,400		97%		800		444%

		MPFM-3 Single Well		MPFM-3		GASLIFT		7/11/22		2022-07-11 11:31		2022-07-12 12:00		24		- 0		24		721		3,852		6,319		4,573		690		3,792		6,233		4,482		16%		15%		2%		9,029		860,130		97%		800		460%

		MPFM-3 Single Well		MPFM-3		GASLIFT		7/10/22		2022-07-10 11:31		2022-07-11 12:00		24		- 0		24		736		3,932		6,407		4,668		711		3,885		6,366		4,597		16%		15%		2%		8,950		878,464		97%		800		475%

		MPFM-3 Single Well		MPFM-3		GASLIFT		7/9/22		2022-07-09 11:31		2022-07-10 12:00		24		- 0		24		763		3,990		6,333		4,753		730		3,999		6,326		4,729		16%		15%		4%		8,667		872,998		97%		800		491%

		MPFM-3 Single Well		MPFM-3		GASLIFT		7/8/22		2022-07-08 11:31		2022-07-09 12:00		24		- 0		24		705		3,395		5,852		4,100		671		4,063		6,221		4,734		17%		14%		21%		9,264		858,389		97%		800		492%

		MPFM-3 Single Well		MPFM-3		GASLIFT		7/7/22		2022-07-07 11:31		2022-07-08 12:00		24		- 0		24		611		3,176		5,463		3,787		457		2,674		4,562		3,131		16%		15%		10%		9,979		629,508		97%		800		291%		No		Issue at Location		Production on all fronts low

		MPFM-3 Single Well		MPFM-3		GASLIFT		7/6/22		2022-07-06 11:31		2022-07-07 12:00		24		- 0		24		760		3,954		6,567		4,714		718		3,985		6,489		4,703		16%		15%		6%		9,044		895,402		97%		800		488%

		MPFM-3 Single Well		MPFM-3		GASLIFT		7/5/22		2022-07-05 11:31		2022-07-06 12:00		24		- 0		24		764		3,948		6,595		4,712		723		3,982		6,493		4,705		16%		15%		5%		8,978		896,042		97%		800		488%

		MPFM-3 Single Well		MPFM-3		GASLIFT		7/4/22		2022-07-04 11:31		2022-07-05 12:00		24		- 0		24		751		3,965		6,491		4,716		723		3,995		6,393		4,718		16%		15%		4%		8,839		882,248		97%		800		490%

		MPFM-3 Single Well		MPFM-3		GASLIFT		7/3/22		2022-07-03 11:31		2022-07-04 12:00		24		- 0		24		785		3,937		6,514		4,722		726		4,008		6,449		4,734		17%		15%		8%		8,890		889,979		97%		800		492%

		MPFM-3 Single Well		MPFM-3		GASLIFT		7/2/22		2022-07-02 11:31		2022-07-03 12:00		24		- 0		24		795		3,941		6,539		4,736		730		4,010		6,408		4,740		17%		15%		9%		8,780		884,322		97%		800		493%

		MPFM-3 Single Well		MPFM-3		GASLIFT		7/1/22		2022-07-01 11:31		2022-07-02 12:00		24		- 0		24		802		3,935		6,515		4,737		739		4,018		6,445		4,758		17%		16%		9%		8,719		889,416		97%		800		495%

		MPFM-3 Single Well		MPFM-3		GASLIFT		6/30/22		2022-06-30 11:31		2022-07-01 12:00		24		- 0		24		810		4,016		6,673		4,826		748		4,113		6,482		4,861		17%		15%		9%		8,665		894,499		97%		800		508%

		MPFM-3 Single Well		MPFM-3		GASLIFT		6/29/22		2022-06-29 11:31		2022-06-30 12:00		24		- 0		24		805		4,069		6,787		4,874		746		4,145		6,621		4,891		17%		15%		8%		8,882		913,712		97%		800		511%

		MPFM-3 Single Well		MPFM-3		GASLIFT		6/28/22		2022-06-28 11:31		2022-06-29 12:00		24		- 0		24		790		4,007		6,124		4,797		754		4,160		6,610		4,914		16%		15%		7%		8,761		912,085		97%		800		514%

		MPFM-3 Single Well		MPFM-3		GASLIFT		6/27/22		2022-06-27 11:31		2022-06-28 12:00		24		- 0		24		786		4,140		6,730		4,926		750		4,099		6,045		4,848		16%		15%		3%		8,065		834,219		97%		800		506%

		MPFM-3 Single Well		MPFM-3		GASLIFT		6/26/22		2022-06-26 11:31		2022-06-27 12:00		24		- 0		24		803		4,210		6,935		5,013		769		4,240		6,832		5,008		16%		15%		4%		8,885		942,811		97%		800		526%

		MPFM-3 Single Well		MPFM-3		GASLIFT		6/25/22		2022-06-25 11:31		2022-06-26 12:00		24		- 0		24		805		4,208		6,845		5,013		771		4,246		6,784		5,017		16%		15%		5%		8,801		936,115		97%		800		527%

		MPFM-3 Single Well		MPFM-3		GASLIFT		6/24/22		2022-06-24 11:31		2022-06-25 12:00		24		- 0		24		827		4,252		6,952		5,079		778		4,294		6,847		5,072		16%		15%		6%		8,798		944,884		97%		800		534%

		MPFM-3 Single Well		MPFM-3		GASLIFT		6/23/22		2022-06-23 11:31		2022-06-24 12:00		24		- 0		24		816		4,210		6,870		5,026		789		4,278		6,803		5,067		16%		16%		4%		8,624		938,700		97%		800		533%

		MPFM-3 Single Well		MPFM-3		GASLIFT		6/22/22		2022-06-22 11:31		2022-06-23 12:00		24		- 0		24		826		4,254		6,917		5,080		802		4,305		6,861		5,107		16%		16%		4%		8,557		946,744		97%		800		538%

		MPFM-3 Single Well		MPFM-3		GASLIFT		6/21/22		2022-06-21 11:31		2022-06-22 12:00		24		- 0		24		842		4,265		6,730		5,107		823		4,375		6,956		5,198		16%		16%		4%		8,457		959,851		97%		800		550%

		MPFM-3 Single Well		MPFM-3		GASLIFT		6/20/22		2022-06-20 11:31		2022-06-21 12:00		24		- 0		24		805		4,033		6,721		4,838		757		4,084		6,300		4,841		17%		16%		6%		8,317		869,293		97%		800		505%

		MPFM-3 Single Well		MPFM-3		GASLIFT		6/19/22		2022-06-19 11:31		2022-06-20 12:00		24		- 0		24		862		4,265		7,006		5,127		823		4,388		6,871		5,211		17%		16%		6%		8,351		948,107		97%		800		551%

		MPFM-3 Single Well		MPFM-3		GASLIFT		6/18/22		2022-06-18 11:31		2022-06-19 12:00		24		- 0		24		886		4,327		7,082		5,213		832		4,452		6,908		5,284		17%		16%		8%		8,306		953,244		97%		800		561%

		MPFM-3 Single Well		MPFM-3		GASLIFT		6/17/22		2022-06-17 11:31		2022-06-18 12:00		24		- 0		24		879		4,346		7,064		5,225		838		4,480		6,930		5,318		17%		16%		7%		8,266		956,268		97%		800		565%

		MPFM-3 Single Well		MPFM-3		GASLIFT		6/16/22		2022-06-16 11:31		2022-06-17 12:00		24		- 0		24		910		4,317		7,272		5,227		845		4,513		7,007		5,358		17%		16%		10%		8,297		966,917		97%		800		570%

		MPFM-3 Single Well		MPFM-3		GASLIFT		6/15/22		2022-06-15 11:31		2022-06-16 12:00		24		- 0		24		931		4,341		7,145		5,272		868		4,546		7,086		5,414		18%		16%		10%		8,163		977,878		97%		800		577%

		MPFM-3 Single Well		MPFM-3		GASLIFT		6/14/22		2022-06-14 11:31		2022-06-15 12:00		24		- 0		24		905		4,370		7,173		5,275		864		4,529		6,889		5,393		17%		16%		7%		7,975		950,637		97%		800		574%

		MPFM-3 Single Well		MPFM-3		GASLIFT		6/13/22		2022-06-13 11:31		2022-06-14 12:00		24		- 0		24		914		4,490		7,027		5,404		882		4,665		6,889		5,547		17%		16%		6%		7,810		950,637		97%		800		593%

		MPFM-3 Single Well		MPFM-3		GASLIFT		6/12/22		2022-06-12 11:31		2022-06-13 12:00		24		- 0		24		938		4,485		6,698		5,423		886		4,708		6,657		5,594		17%		16%		9%		7,512		918,591		97%		800		599%

		MPFM-3 Single Well		MPFM-3		GASLIFT		6/11/22		2022-06-11 11:31		2022-06-12 12:00		24		- 0		24		971		4,664		6,586		5,635		893		4,839		6,416		5,732		17%		16%		11%		7,186		885,303		96%		800		616%

		MPFM-3 Single Well		MPFM-3		GASLIFT		6/10/22		2022-06-10 11:31		2022-06-11 12:00		24		- 0		24		845		3,733		7,046		4,578		993		4,874		7,363		5,866		18%		17%		9%		7,417		1,016,006		97%		800		633%

		MPFM-3 Single Well		MPFM-3		GASLIFT		6/9/22		2022-06-09 11:31		2022-06-10 12:00		24		- 0		24		115		383		1,173		498		102		704		2,359		806		23%		13%		83%		23,225		325,483		99%		800		1%		No		Issue at Location		Fluid counts for both devices plummeted for this test.

		MPFM-3 Single Well		MPFM-3		GASLIFT		6/8/22		2022-06-08 11:31		2022-06-09 12:00		24		- 0		24		537		2,421		4,009		2,958		248		1,295		1,456		1,542		18%		16%		13%		5,882		200,927		96%		800		93%		No		Issue at Location		Fluid counts for both devices plummeted for this test.

		MPFM-3 Single Well		MPFM-3		GASLIFT		6/7/22		2022-06-07 11:31		2022-06-08 12:00		24		- 0		24		934		4,354		6,902		5,288		839		4,424		6,236		5,263		18%		16%		11%		7,435		860,503		97%		800		558%

		MPFM-3 Single Well		MPFM-3		GASLIFT		6/6/22		2022-06-06 11:31		2022-06-07 12:00		24		- 0		24		936		4,333		7,017		5,269		867		4,523		6,847		5,390		18%		16%		10%		7,894		944,786		97%		800		574%

		MPFM-3 Single Well		MPFM-3		GASLIFT		6/5/22		2022-06-05 11:31		2022-06-06 12:00		24		- 0		24		945		4,456		7,232		5,401		886		4,586		6,976		5,472		17%		16%		8%		7,876		962,612		97%		800		584%

		MPFM-3 Single Well		MPFM-3		GASLIFT		6/3/22		2022-06-03 11:31		2022-06-04 12:00		24		- 0		24		951		4,539		7,299		5,490		906		4,661		7,047		5,567		17%		16%		6%		7,776		972,495		97%		800		596%

		MPFM-3 Single Well		MPFM-3		GASLIFT		6/2/22		2022-06-02 11:31		2022-06-03 12:00		24		- 0		24		968		4,778		7,163		5,746		935		4,778		7,269		5,713		17%		16%		3%		7,772		1,003,026		97%		800		614%

		MPFM-3 Single Well		MPFM-3		GASLIFT		6/1/22		2022-06-01 11:31		2022-06-02 12:00		24		- 0		24		933		4,949		7,154		5,882		933		4,768		7,204		5,701		16%		16%		-3%		7,719		994,077		97%		800		613%

		MPFM-3 Single Well		MPFM-3		GASLIFT		5/31/22		2022-05-31 11:31		2022-06-01 12:00		24		- 0		24		949		5,048		7,195		5,997		936		4,788		7,278		5,724		16%		16%		-3%		7,774		1,004,246		97%		800		616%

		MPFM-3 Single Well		MPFM-3		GASLIFT		5/29/22		2022-05-29 11:31		2022-05-30 12:00		24		- 0		24		948		5,134		6,770		6,082		983		4,926		7,328		5,909		16%		17%		-6%		7,453		1,011,249		97%		800		639%

		MPFM-3 Single Well		MPFM-3		GASLIFT		5/28/22		2022-05-28 11:31		2022-05-29 12:00		24		- 0		24		992		5,149		6,818		6,141		961		4,781		6,546		5,743		16%		17%		-4%		6,809		903,280		97%		800		618%

		MPFM-3 Single Well		MPFM-3		GASLIFT		5/27/22		2022-05-27 11:31		2022-05-28 12:00		24		- 0		24		1,041		5,216		7,016		6,257		1,005		5,035		7,214		6,039		17%		17%		0%		7,180		995,440		97%		800		655%

		MPFM-3 Single Well		MPFM-3		GASLIFT		5/26/22		2022-05-26 11:31		2022-05-27 12:00		24		- 0		24		1,044		5,322		6,680		6,366		1,000		5,124		6,994		6,125		16%		16%		0%		6,990		965,074		97%		800		666%

		MPFM-3 Single Well		MPFM-3		GASLIFT		5/25/22		2022-05-25 11:31		2022-05-26 12:00		24		- 0		24		684		3,329		5,017		4,013		961		4,682		7,394		5,643		17%		17%		0%		7,690		1,020,279		97%		800		605%

		MPFM-3 Single Well		MPFM-3		GASLIFT		5/23/22		2022-05-23 11:31		2022-05-24 12:00		24		- 0		24		1,096		5,399		7,459		6,495		971		4,972		7,014		5,942		17%		16%		3%		7,226		967,835		97%		800		643%		No		Bad data		Repeated data

		MPFM-3 Single Well		MPFM-3		GASLIFT		5/22/22		2022-05-22 11:31		2022-05-23 12:00		24		- 0		24		1,096		5,399		7,459		6,495		992		5,075		7,224		6,067		17%		16%		3%		7,283		996,872		97%		800		658%		No		Bad data		Repeated data

		MPFM-3 Single Well		MPFM-3		GASLIFT		5/21/22		2022-05-21 11:31		2022-05-22 12:00		24		- 0		24		1,096		5,399		7,459		6,495		1,007		5,154		7,481		6,162		17%		16%		3%		7,427		1,032,384		97%		800		670%		No		Bad data		Repeated data

		MPFM-3 Single Well		MPFM-3		GASLIFT		5/20/22		2022-05-20 11:31		2022-05-21 12:00		24		- 0		24		1,096		5,399		7,459		6,495		1,019		5,209		7,537		6,227		17%		16%		3%		7,398		1,040,009		97%		800		678%		No		Bad data		Repeated data

		MPFM-3 Single Well		MPFM-3		GASLIFT		5/19/22		2022-05-19 11:31		2022-05-20 12:00		24		- 0		24		1,096		5,399		7,459		6,495		1,031		5,246		7,464		6,276		17%		16%		3%		7,243		1,029,968		97%		800		685%		No		Bad data		Repeated data

		MPFM-3 Single Well		MPFM-3		GASLIFT		5/18/22		2022-05-18 11:31		2022-05-19 12:00		24		- 0		24		1,096		5,399		7,459		6,495		1,036		5,270		7,519		6,306		17%		16%		3%		7,258		1,037,543		97%		800		688%

		MPFM-3 Single Well		MPFM-3		GASLIFT		5/16/22		2022-05-16 11:31		2022-05-17 12:00		24		- 0		24		1,123		5,522		7,496		6,645		1,065		5,384		7,636		6,448		17%		17%		2%		7,172		1,053,759		97%		800		706%

		MPFM-3 Single Well		MPFM-3		GASLIFT		5/15/22		2022-05-15 11:31		2022-05-16 12:00		24		- 0		24		1,149		5,492		7,656		6,641		1,076		5,424		7,635		6,500		17%		17%		5%		7,096		1,053,576		97%		800		713%

		MPFM-3 Single Well		MPFM-3		GASLIFT		5/14/22		2022-05-14 11:31		2022-05-15 12:00		24		- 0		24		1,154		5,513		7,716		6,667		1,098		5,511		7,777		6,609		17%		17%		4%		7,080		1,073,192		97%		800		726%

		MPFM-3 Single Well		MPFM-3		GASLIFT		5/13/22		2022-05-13 11:31		2022-05-14 12:00		24		- 0		24		1,152		5,579		7,709		6,731		1,107		5,535		7,777		6,641		17%		17%		3%		7,026		1,073,192		97%		800		730%

		MPFM-3 Single Well		MPFM-3		GASLIFT		5/12/22		2022-05-12 11:31		2022-05-13 12:00		24		- 0		24		1,189		5,735		7,783		6,924		1,130		5,637		7,912		6,767		17%		17%		3%		7,000		1,091,782		97%		800		746%

		MPFM-3 Single Well		MPFM-3		GASLIFT		5/11/22		2022-05-11 11:31		2022-05-12 12:00		24		- 0		24		1,212		5,773		7,815		6,985		1,140		5,687		7,928		6,827		17%		17%		4%		6,955		1,094,026		97%		800		753%

		MPFM-3 Single Well		MPFM-3		GASLIFT		5/10/22		2022-05-10 11:31		2022-05-11 12:00		24		- 0		24		1,207		5,799		7,852		7,006		1,153		5,749		7,956		6,903		17%		17%		3%		6,898		1,097,846		97%		800		763%

		MPFM-3 Single Well		MPFM-3		GASLIFT		5/9/22		2022-05-09 11:31		2022-05-10 12:00		24		- 0		24		1,251		5,899		7,898		7,150		1,177		5,831		8,047		7,008		17%		17%		4%		6,839		1,110,361		97%		800		776%

		MPFM-3 Single Well		MPFM-3		FLOWING		5/8/22		2022-05-08 11:31		2022-05-09 12:00		24		- 0		24		1,271		6,023		8,018		7,294		1,191		5,900		8,057		7,091		17%		17%		4%		6,763		1,111,842		97%		800		786%						Test vessel meters calibrated

		MPFM-3 Single Well		MPFM-3		FLOWING		5/7/22		2022-05-07 11:31		2022-05-08 12:00		24		- 0		24		1,242		5,881		8,127		7,123		1,207		5,938		8,277		7,146		17%		17%		3%		6,855		1,142,222		97%		800		793%

		MPFM-3 Single Well		MPFM-3		FLOWING		5/6/22		2022-05-06 11:31		2022-05-07 12:00		24		- 0		24		1,306		6,208		8,178		7,514		1,231		6,083		8,212		7,314		17%		17%		3%		6,672		1,133,215		97%		800		814%

		MPFM-3 Single Well		MPFM-3		FLOWING		5/5/22		2022-05-05 11:31		2022-05-06 12:00		24		- 0		24		1,329		6,326		7,979		7,655		1,262		6,210		8,468		7,472		17%		17%		3%		6,710		1,168,473		97%		800		834%

		MPFM-3 Single Well		MPFM-3		FLOWING		5/4/22		2022-05-04 11:31		2022-05-05 12:00		24		- 0		24		1,211		5,856		8,512		7,067		1,245		6,143		8,113		7,389		17%		17%		2%		6,514		1,119,562		96%		800		824%

		MPFM-3 Single Well		MPFM-3		FLOWING		5/3/22		2022-05-03 11:31		2022-05-04 12:00		24		- 0		24		1,248		6,050		8,794		7,298		1,298		6,383		8,577		7,681		17%		17%		1%		6,610		1,183,590		96%		800		860%

		MPFM-3 Single Well		MPFM-3		FLOWING		5/2/22		2022-05-02 11:31		2022-05-03 12:00		24		- 0		24		1,275		6,155		8,959		7,430		1,324		6,486		8,690		7,809		17%		17%		1%		6,566		1,199,170		96%		800		876%

		MPFM-3 Single Well		MPFM-3		FLOWING		5/1/22		2022-05-01 11:31		2022-05-02 12:00		24		- 0		24		1,299		6,225		8,538		7,524		1,350		6,580		8,638		7,929		17%		17%		1%		6,400		1,191,943		96%		800		891%

		MPFM-3 Single Well		MPFM-3		FLOWING		4/30/22		2022-04-30 11:31		2022-05-01 12:00		24		- 0		24		1,409		6,594		8,864		8,003		1,371		6,706		8,626		8,077		18%		17%		4%		6,294		1,190,276		96%		800		910%

		MPFM-3 Single Well		MPFM-3		FLOWING		4/29/22		2022-04-29 11:31		2022-04-30 12:00		24		- 0		24		1,507		6,476		9,501		7,983		1,435		6,846		9,007		8,281		19%		17%		9%		6,277		1,242,833		96%		800		935%

		MPFM-3 Single Well		MPFM-3		FLOWING		4/28/22		2022-04-28 11:31		2022-04-29 12:00		24		- 0		24		1,487		8,501		7,991		9,988		1,451		6,987		9,127		8,438		15%		17%		-13%		6,289		1,259,408		96%		800.00		955%

		MPFM-3 Single Well		MPFM-3		FLOWING		4/27/22		2022-04-27 11:31		2022-04-28 12:00		24		- 0		24		1,597		7,622		9,378		9,219		1,517		7,159		9,721		8,676		17%		17%		-1%		6,408		1,341,398		96%		800		984%

		MPFM-3 Single Well		MPFM-3		FLOWING		4/26/22		2022-04-26 11:31		2022-04-27 12:00		24		- 0		24		1,015		6,232		10,343		7,247		1,553		7,055		10,266		8,609		14%		18%		-22%		6,608		1,416,568		97%		800		976%

		MPFM-3 Single Well		MPFM-3		FLOWING		4/25/22		2022-04-25 11:31		2022-04-26 12:00		24		- 0		24		833		4,832		6,954		5,665		1,156		5,220		7,654		6,376		15%		18%		-19%		6,622		1,056,212		97%		800		697%

		MPFM-3 Single Well		MPFM-3		FLOWING		4/24/22		2022-04-24 11:31		2022-04-25 12:00		24		- 0		24		1,196		6,847		9,861		8,043		1,542		7,260		9,592		8,801		15%		18%		-15%		6,222		1,323,674		96%		800		1000%

		MPFM-3 Single Well		MPFM-3		FLOWING		4/23/22		2022-04-23 11:31		2022-04-24 12:00		24		- 0		24		1,246		6,970		10,495		8,216		1,638		7,664		9,913		9,302		15%		18%		-14%		6,053		1,367,919		96%		800		1063%

		MPFM-3 Single Well		MPFM-3		FLOWING		4/22/22		2022-04-22 11:31		2022-04-23 12:00		24		- 0		24		1,008		6,521		10,240		7,529		1,552		7,891		8,909		9,443		13%		16%		-19%		5,741		1,229,403		96%		800		1080%

		MPFM-3 Single Well		MPFM-3		FLOWING		4/21/22		2022-04-21 11:31		2022-04-22 12:00		24		- 0		24		427		1,324		2,428		1,751		881		3,447		6,137		4,328		24%		20%		20%		6,962		846,865		97%		800		441%		No		Greater Than 50% Deviation		Liquid and gas readings on both super low.

		MPFM-3 Single Well		MPFM-3		FLOWING		4/18/22		2022-04-18 11:31		2022-04-19 12:00		24		- 0		24		1,322		6,190		6,153		7,512		1,264		5,703		6,004		6,967		18%		18%		-3%		4,750		828,514		95%		800		771%

		MPFM-3 Single Well		MPFM-3		FLOWING		4/11/22		2022-04-11 11:31		2022-04-12 12:00		24		- 0		24		1,315		6,322		6,112		7,637		1,289		5,791		6,548		7,080		17%		18%		-5%		5,079		903,630		96%		800		785%

		MPFM-3 Single Well		MPFM-3		FLOWING		4/10/22		2022-04-10 11:31		2022-04-11 12:00		24		- 0		24		1,482		7,236		6,756		8,718		1,446		6,545		7,003		7,991		17%		18%		-6%		4,842		966,292		96%		800		899%

		MPFM-3 Single Well		MPFM-3		FLOWING		4/9/22		2022-04-09 11:31		2022-04-10 12:00		24		- 0		24		1,410		6,851		6,708		8,261		1,497		6,708		7,351		8,204		17%		18%		-6%		4,911		1,014,324		96%		800		926%

		MPFM-3 Single Well		MPFM-3		FLOWING		4/8/22		2022-04-08 11:31		2022-04-09 12:00		24		- 0		24		1,319		6,307		6,473		7,626		1,261		5,615		6,201		6,876		17%		18%		-6%		4,917		855,631		96%		800		760%

		MPFM-3 Single Well		MPFM-3		FLOWING		4/7/22		2022-04-07 11:31		2022-04-08 12:00		24		- 0		24		1,537		7,314		7,209		8,851		1,514		6,839		7,481		8,353		17%		18%		-4%		4,942		1,032,311		96%		800		944%

		MPFM-3 Single Well		MPFM-3		FLOWING		4/6/22		2022-04-06 07:43		2022-04-07 07:43		24		- 0		24		1,497		7,192		7,722		8,689		1,531		6,889		6,911		8,421		17%		18%		-5%		4,513		953,667		95%		800		953%

		MPFM-3 Single Well		MPFM-3		FLOWING		4/5/22		2022-04-05 07:43		2022-04-06 07:43		24		- 0		24		1,843		8,721		7,240		10,564		1,585		7,014		7,106		8,599		17%		18%		-5%		4,484		980,524		95%		800		975%

		MPFM-3 Single Well		MPFM-3		FLOWING		4/4/22		2022-04-04 07:43		2022-04-05 07:43		24		- 0		24		1,557		7,656		7,551		9,213		1,576		6,850		6,903		8,426		17%		19%		-10%		4,381		952,619		95%		800		953%

		MPFM-3 Single Well		MPFM-3		FLOWING		4/3/22		2022-04-03 07:43		2022-04-04 07:43		24		- 0		24		1,800		8,276		7,442		10,076		1,680		7,302		7,493		8,982		18%		19%		-4%		4,459		1,033,921		95%		800		1023%

		MPFM-3 Single Well		MPFM-3		FLOWING		4/2/22		2022-04-02 07:43		2022-04-03 07:43		24		- 0		24		1,856		7,979		7,958		9,836		1,731		7,343		7,582		9,074		19%		19%		-1%		4,380		1,046,220		95%		800		1034%

		MPFM-3 Single Well		MPFM-3		FLOWING		4/1/22		2022-04-01 07:43		2022-04-02 07:43		24		- 0		24		1,701		7,550		8,136		9,251		1,485		6,440		6,707		7,925		18%		19%		-2%		4,516		925,480		95%		800		891%

		MPFM-3 Single Well		MPFM-3		FLOWING		3/31/22		2022-03-31 07:43		2022-04-01 07:43		24		- 0		24		1,926		5,165		3,490		7,091		1,510		6,430		6,542		7,940		27%		19%		43%		4,334		902,771		95%		800		892%

		MPFM-3 Single Well		MPFM-3		FLOWING		3/30/22		2022-03-30 07:43		2022-03-31 07:43		24		- 0		24		1,871		8,539		9,180		10,410		1,576		6,787		6,909		8,363		18%		19%		-5%		4,385		953,454		95%		800		945%

		MPFM-3 Single Well		MPFM-3		FLOWING		3/29/22		2022-03-29 07:43		2022-03-30 07:43		24		- 0		24		1,630		7,313		7,055		8,944		1,462		5,581		5,847		7,043		18%		21%		-12%		4,000		806,837		95%		800		780%

		MPFM-3 Single Well		MPFM-3		FLOWING		3/28/22		2022-03-28 07:43		2022-03-29 07:43		24		- 0		24		1,766		8,032		9,439		9,798		1,874		8,066		8,316		9,939		18%		19%		-4%		4,438		1,147,563		95%		800		1142%

		MPFM-3 Single Well		MPFM-3		FLOWING		3/27/22		2022-03-27 07:43		2022-03-28 07:43		24		- 0		24		1,704		7,806		10,373		9,510		1,951		8,336		8,690		10,287		18%		19%		-5%		4,454		1,199,122		95%		800		1186%

		MPFM-3 Single Well		MPFM-3		FLOWING		3/26/22		2022-03-26 07:43		2022-03-27 07:43		24		- 0		24		1,801		8,235		10,371		10,037		1,991		8,465		8,903		10,455		18%		19%		-6%		4,472		1,228,574		95%		800		1207%

		MPFM-3 Single Well		MPFM-3		FLOWING		3/25/22		2022-03-25 07:43		2022-03-26 07:43		24		- 0		24		1,772		8,146		10,368		9,918		2,019		8,539		9,045		10,558		18%		19%		-7%		4,481		1,248,150		95%		800		1220%

		MPFM-3 Single Well		MPFM-3		FLOWING		3/24/22		2022-03-24 07:43		2022-03-25 07:43		24		- 0		24		1,917		8,782		10,371		10,699		2,025		8,446		9,150		10,471		18%		19%		-7%		4,517		1,262,635		96%		800		1209%

		MPFM-3 Single Well		MPFM-3		FLOWING		3/23/22		2022-03-23 07:43		2022-03-24 07:43		24		- 0		24		1,950		8,650		10,361		10,600		2,039		8,367		9,251		10,405		18%		20%		-6%		4,537		1,276,538		96%		800		1201%

		MPFM-3 Single Well		MPFM-3		FLOWING		3/22/22		2022-03-22 07:43		2022-03-23 07:43		24		- 0		24		1,937		8,497		10,359		10,434		2,036		8,271		9,231		10,307		19%		20%		-6%		4,534		1,273,776		96%		800		1188%

		MPFM-3 Single Well		MPFM-3		FLOWING		3/21/22		2022-03-21 07:43		2022-03-22 07:43		24		- 0		24		1,920		8,338		10,364		10,258		2,057		8,130		9,352		10,187		19%		20%		-7%		4,546		1,290,571		96%		800		1173%

		MPFM-3 Single Well		MPFM-3		FLOWING		3/20/22		2022-03-20 07:43		2022-03-21 07:43		24		- 0		24		1,928		8,395		10,371		10,324		1,979		7,557		8,991		9,536		19%		21%		-10%		4,542		1,240,668		96%		800		1092%

		MPFM-3 Single Well		MPFM-3		FLOWING		3/19/22		2022-03-19 07:43		2022-03-20 07:43		24		- 0		24		1,985		8,109		10,365		10,095		1,598		13,074		7,867		14,672		20%		11%		81%		4,924		1,085,565		93%		800		1734%		No		Issue at Location		Liquid flow abnormally above typical.

		MPFM-3 Single Well		MPFM-3		FLOWING		3/18/22		2022-03-18 07:43		2022-03-19 07:43		24		- 0		24		1,732		7,808		10,035		9,540		1,451		7,008		6,589		8,459		18%		17%		6%		4,539		909,166		95%		800		957%

		MPFM-3 Single Well		MPFM-3		FLOWING		3/17/22		2022-03-17 07:43		2022-03-18 07:43		24		- 0		24		1,672		7,462		10,361		9,134		2,071		7,714		9,530		9,786		18%		21%		-14%		4,600		1,315,006		96%		800		1123%

		MPFM-3 Single Well		MPFM-3		FLOWING		3/16/22		2022-03-16 07:43		2022-03-17 07:43		24		- 0		24		1,967		8,234		10,374		10,201		1,773		6,541		8,002		8,314		19%		21%		-10%		4,514		1,104,272		96%		800		939%

		MPFM-3 Single Well		MPFM-3		FLOWING		3/15/22		2022-03-15 07:43		2022-03-16 07:43		24		- 0		24		1,591		7,049		10,367		8,641		1,814		6,513		8,183		8,327		18%		22%		-15%		4,511		1,129,165		96%		800		941%

		MPFM-3 Single Well		MPFM-3		FLOWING		3/14/22		2022-03-14 07:43		2022-03-15 07:43		24		- 0		24		1,904		8,080		10,360		9,984		2,090		7,032		9,636		9,122		19%		23%		-17%		4,611		1,329,681		96%		800		1040%

		MPFM-3 Single Well		MPFM-3		FLOWING		3/13/22		2022-03-13 07:43		2022-03-14 07:43		24		- 0		24		1,662		6,503		9,574		8,165		1,814		5,862		8,598		7,676		20%		24%		-14%		4,741		1,186,491		96%		800		859%

		MPFM-3 Single Well		MPFM-3		FLOWING		3/12/22		2022-03-12 07:43		2022-03-13 07:43		24		- 0		24		1,441		4,963		7,195		6,404		1,519		4,678		6,821		6,198		22%		25%		-8%		4,489		941,200		96%		800		675%

		MPFM-4 Single Well		MPFM-4		GASLIFT		9/13/22		2022-09-13 11:31		2022-09-14 12:00		24		- 0		24		459		3,442		5,507		3,901		548		3,353		5,612		3,901		12%		14%		-16%		10,239		774,440		97%		800		388%

		MPFM-4 Single Well		MPFM-4		GASLIFT		9/12/22		2022-09-12 11:31		2022-09-13 12:00		24		- 0		24		616		3,795		6,134		4,411		586		3,565		5,928		4,152		14%		14%		-1%				818,082		97%		800		419%

		MPFM-4 Single Well		MPFM-4		GASLIFT		9/11/22		2022-09-11 11:31		2022-09-12 12:00		24		- 0		24		607		3,941		6,344		4,548		647		3,852		6,405		4,499		13%		14%		-7%		9,900		883,811		97%		800		462%

		MPFM-4 Single Well		MPFM-4		GASLIFT		9/10/22		2022-09-10 11:31		2022-09-11 12:00		24		- 0		24		655		3,940		6,366		4,595		655		3,873		6,452		4,528		14%		14%		-2%		9,844		890,380		97%		800		466%

		MPFM-4 Single Well		MPFM-4		GASLIFT		9/9/22		2022-09-09 11:31		2022-09-10 12:00		24		- 0		24		669		4,024		6,373		4,693		660		3,901		6,503		4,561		14%		14%		-1%		9,856		897,310		97%		800		470%

		MPFM-4 Single Well		MPFM-4		GASLIFT		9/8/22		2022-09-08 11:31		2022-09-09 12:00		24		- 0		24		742		3,965		6,439		4,707		667		3,924		6,549		4,591		16%		15%		8%		9,819		903,762		97%		800		474%

		MPFM-4 Single Well		MPFM-4		GASLIFT		9/7/22		2022-09-07 11:31		2022-09-08 12:00		24		- 0		24		635		4,036		6,294		4,671		674		3,953		6,578		4,628		14%		15%		-7%		9,753		907,663		97%		800		478%

		MPFM-4 Single Well		MPFM-4		GASLIFT		9/6/22		2022-09-06 11:31		2022-09-07 12:00		24		- 0		24		747		3,969		6,375		4,716		679		3,948		6,364		4,626		16%		15%		8%		9,375		878,147		97%		800		478%

		MPFM-4 Single Well		MPFM-4		GASLIFT		9/5/22		2022-09-05 11:31		2022-09-06 12:00		24		- 0		24		792		3,969		6,380		4,761		690		3,987		6,495		4,677		17%		15%		13%		9,414		896,220		97%		800		485%

		MPFM-4 Single Well		MPFM-4		GASLIFT		9/5/22		2022-09-05 11:31		2022-09-06 12:00		24		- 0		24		792		3,969		6,380		4,761		690		3,987		6,495		4,677		17%		15%		13%		9,414		896,220		97%		800		485%

		MPFM-4 Single Well		MPFM-4		GASLIFT		9/4/22		2022-09-04 11:31		2022-09-05 12:00		24		- 0		24		786		3,975		6,493		4,761		705		4,019		6,550		4,724		17%		15%		11%		9,292		903,913		97%		800		491%

		MPFM-4 Single Well		MPFM-4		GASLIFT		9/3/22		2022-09-03 11:31		2022-09-04 12:00		24		- 0		24		826		3,981		6,267		4,807		758		4,011		6,616		4,769		17%		16%		8%		8,724		912,994		97%		800		496%

		MPFM-4 Single Well		MPFM-4		GASLIFT		9/2/22		2022-09-02 11:31		2022-09-03 12:00		24		- 0		24		962		4,027		6,517		4,989		720		4,077		6,305		4,796		19%		15%		29%		8,763		870,107		97%		800		500%		No		Issue at Location		Total fluid counts plunged

		MPFM-4 Single Well		MPFM-4		GASLIFT		9/1/22		2022-09-01 11:31		2022-09-02 12:00		24		- 0		24		1,032		4,156		6,469		5,188		738		4,207		6,646		4,945		20%		15%		33%		9,004		917,087		97%		800		518%		No		Issue at Location		Total fluid counts plunged

		MPFM-4 Single Well		MPFM-4		GASLIFT		8/31/22		2022-08-31 11:31		2022-09-01 12:00		24		- 0		24		1,047		4,398		6,448		5,445		733		4,378		6,487		5,112		19%		14%		34%		8,846		895,220		97%		800		539%		No		Issue at Location		Total fluid counts plunged

		MPFM-4 Single Well		MPFM-4		GASLIFT		8/30/22		2022-08-30 11:31		2022-08-31 12:00		24		- 0		24		369		1,669		2,799		2,038		489		3,006		5,492		3,494		18%		14%		29%		11,236		757,810		97%		800		337%		No		Issue at Location		Total fluid counts plunged

		MPFM-4 Single Well		MPFM-4		GASLIFT		8/29/22		2022-08-29 11:31		2022-08-30 12:00		24		- 0		24		475		2,724		4,405		3,199		315		1,805		2,477		2,120		15%		15%		-0%		7,865		341,813		97%		800		165%		No		Issue at Location		Total fluid counts plunged

		MPFM-4 Single Well		MPFM-4		GASLIFT		8/28/22		2022-08-28 11:31		2022-08-29 12:00		24		- 0		24		642		3,632		5,720		4,274		642		3,650		5,837		4,291		15%		15%		0%		9,095		805,399		97%		800		436%

		MPFM-4 Single Well		MPFM-4		GASLIFT		8/27/22		2022-08-27 11:31		2022-08-28 12:00		24		- 0		24		626		3,649		5,709		4,275		634		3,634		5,729		4,268		15%		15%		-1%		9,036		790,557		97%		800		433%

		MPFM-4 Single Well		MPFM-4		GASLIFT		8/26/22		2022-08-26 11:31		2022-08-27 12:00		24		- 0		24		655		3,697		5,866		4,352		649		3,725		5,928		4,374		15%		15%		1%		9,128		818,081		97%		800		447%

		MPFM-4 Single Well		MPFM-4		GASLIFT		8/25/22		2022-08-25 11:31		2022-08-26 12:00		24		- 0		24		647		3,738		5,869		4,385		654		3,760		5,944		4,413		15%		15%		-0%		9,095		820,158		97%		800		452%

		MPFM-4 Single Well		MPFM-4		GASLIFT		8/24/22		2022-08-24 11:31		2022-08-25 12:00		24		- 0		24		650		3,751		5,840		4,401		655		3,799		5,915		4,454		15%		15%		0%		9,027		816,254		97%		800		457%

		MPFM-4 Single Well		MPFM-4		GASLIFT		8/23/22		2022-08-23 11:31		2022-08-24 12:00		24		- 0		24		650		3,842		5,785		4,492		656		3,859		5,891		4,514		14%		15%		-0%		8,986		812,849		97%		800		464%

		MPFM-4 Single Well		MPFM-4		GASLIFT		8/22/22		2022-08-22 11:31		2022-08-23 12:00		24		- 0		24		647		3,780		5,310		4,427		609		3,689		5,862		4,298		8332%		8584%		-3%		9,632		808,913

		MPFM-4 Single Well		MPFM-4		GASLIFT		8/21/22		2022-08-21 11:31		2022-08-22 12:00		24		- 0		24		714		4,154		5,978		4,868		678		4,036		5,447		4,713		15%		14%		2%		8,038		751,709		97%		800		489%

		MPFM-4 Single Well		MPFM-4		GASLIFT		8/20/22		2022-08-20 11:31		2022-08-21 12:00		24		- 0		24		188		1,124		1,949		1,312		329		2,180		4,414		2,509		14%		13%		9%		13,400		609,100		98%		800		214%		No		Issue at Location		Total fluid counts plunged

		MPFM-4 Single Well		MPFM-4		GASLIFT		8/19/22		2022-08-19 11:31		2022-08-20 12:00		24		- 0		24		500		3,109		4,843		3,609		356		2,179		3,039		2,535		14%		14%		-1%		8,530		419,426		97%		800		217%		No		Issue at Location		Total fluid counts plunged

		MPFM-4 Single Well		MPFM-4		GASLIFT		8/18/22		2022-08-18 11:31		2022-08-19 12:00		24		- 0		24		608		3,644		5,793		4,252		607		3,716		5,624		4,324		14%		14%		2%		9,261		776,104		97%		800		440%

		MPFM-4 Single Well		MPFM-4		GASLIFT		8/17/22		2022-08-17 11:31		2022-08-18 12:00		24		- 0		24		758		3,876		6,291		4,634		629		3,899		6,114		4,528		16%		14%		18%		9,722		843,671		97%		800		466%

		MPFM-4 Single Well		MPFM-4		GASLIFT		8/15/22		2022-08-15 11:31		2022-08-16 12:00		24		- 0		24		802		3,949		6,577		4,751		713		4,166		6,586		4,879		17%		15%		16%		9,239		908,771		97%		800		510%

		MPFM-4 Single Well		MPFM-4		GASLIFT		8/14/22		2022-08-14 11:31		2022-08-15 12:00		24		- 0		24		845		4,104		6,465		4,949		721		4,175		6,606		4,896		17%		15%		16%		9,159		911,536		97%		800		512%

		MPFM-4 Single Well		MPFM-4		GASLIFT		8/12/22		2022-08-12 11:31		2022-08-13 12:00		24		- 0		24		763		3,855		6,073		4,618		744		3,761		6,003		4,505		17%		17%		-0%		8,064		828,302		97%		800		463%

		MPFM-4 Single Well		MPFM-4		GASLIFT		8/11/22		2022-08-11 11:31		2022-08-12 12:00		24		- 0		24		856		4,270		6,724		5,126		761		4,223		6,890		4,984		17%		15%		9%		9,059		950,748		97%		800		523%

		MPFM-4 Single Well		MPFM-4		GASLIFT		8/10/22		2022-08-10 11:31		2022-08-11 12:00		24		- 0		24		869		4,152		6,937		5,021		741		4,302		6,950		5,043		17%		15%		18%		9,381		959,012		97%		800		530%		No		Issue at Location		Tester meters were being calibrated

		MPFM-4 Single Well		MPFM-4		GASLIFT		8/9/22		2022-08-09 11:31		2022-08-10 12:00		24		- 0		24		726		4,028		6,366		4,754		718		4,178		6,789		4,896		15%		15%		4%		9,456		936,828		97%		800		512%

		MPFM-4 Single Well		MPFM-4		GASLIFT		8/7/22		2022-08-07 11:31		2022-08-08 12:00		24		- 0		24		673		4,016		6,054		4,689		676		3,970		6,164		4,646		14%		15%		-1%		9,114		850,571		97%		800		481%

		MPFM-4 Single Well		MPFM-4		GASLIFT		8/6/22		2022-08-06 11:31		2022-08-07 12:00		24		- 0		24		675		4,118		6,253		4,793		692		4,064		6,282		4,756		14%		15%		-3%		9,073		866,864		97%		800		495%

		MPFM-4 Single Well		MPFM-4		GASLIFT		8/5/22		2022-08-05 11:31		2022-08-06 12:00		24		- 0		24		666		4,132		6,187		4,798		701		4,094		6,351		4,796		14%		15%		-5%		9,058		876,329		97%		800		499%

		MPFM-4 Single Well		MPFM-4		GASLIFT		8/4/22		2022-08-04 11:31		2022-08-05 12:00		24		- 0		24		692		4,207		6,201		4,899		706		4,080		6,333		4,786		14%		15%		-4%		8,972		873,931		97%		800		498%

		MPFM-4 Single Well		MPFM-4		GASLIFT		8/3/22		2022-08-03 11:31		2022-08-04 12:00		24		- 0		24		711		4,214		6,201		4,925		709		4,111		6,343		4,820		14%		15%		-2%		8,949		875,355		97%		800		502%

		MPFM-4 Single Well		MPFM-4		GASLIFT		8/2/22		2022-08-02 11:31		2022-08-03 12:00		24		- 0		24		718		4,280		6,256		4,998		715		4,151		6,463		4,866		14%		15%		-2%		9,035		891,858		97%		800		508%

		MPFM-4 Single Well		MPFM-4		GASLIFT		8/1/22		2022-08-01 11:31		2022-08-02 12:00		24		- 0		24		735		4,254		6,224		4,989		716		4,115		6,327		4,831		15%		15%		-1%		8,832		873,038		97%		800		504%

		MPFM-4 Single Well		MPFM-4		GASLIFT		7/31/22		2022-07-31 11:31		2022-08-01 12:00		24		- 0		24		744		4,289		6,268		5,033		721		4,181		6,482		4,901		15%		15%		1%		8,997		894,486		97%		800		513%

		MPFM-4 Single Well		MPFM-4		GASLIFT		7/30/22		2022-07-30 11:31		2022-07-31 12:00		24		- 0		24		707		4,386		6,341		5,093		726		4,198		6,496		4,924		14%		15%		-6%		8,952		896,336		97%		800		515%

		MPFM-4 Single Well		MPFM-4		GASLIFT		7/29/22		2022-07-29 11:31		2022-07-30 12:00		24		- 0		24		725		4,313		6,170		5,038		750		4,253		6,574		5,003		14%		15%		-4%		8,763		907,173		97%		800		525%

		MPFM-4 Single Well		MPFM-4		GASLIFT		7/28/22		2022-07-28 11:31		2022-07-29 12:00		24		- 0		24		726		4,206		6,059		4,932		736		4,108		6,187		4,845		15%		15%		-3%		8,401		853,712		97%		800		506%

		MPFM-4 Single Well		MPFM-4		GASLIFT		7/27/22		2022-07-27 11:31		2022-07-28 12:00		24		- 0		24		732		4,282		6,167		5,014		745		4,152		6,211		4,897		15%		15%		-4%		8,340		857,126		97%		800		512%

		MPFM-4 Single Well		MPFM-4		GASLIFT		7/26/22		2022-07-26 11:31		2022-07-27 12:00		24		- 0		24		738		4,347		6,239		5,085		780		4,245		6,567		5,025		15%		16%		-7%		8,416		906,248		97%		800		528%

		MPFM-4 Single Well		MPFM-4		GASLIFT		7/26/22		2022-07-26 11:31		2022-07-27 12:00		24		- 0		24		738		4,347		6,239		5,085		780		4,245		6,567		5,025		15%		16%		-7%		8,416		906,248		97%		800		528%

		MPFM-4 Single Well		MPFM-4		GASLIFT		7/25/22		2022-07-25 11:31		2022-07-26 12:00		24		- 0		24		770		4,320		6,363		5,090		755		4,182		6,281		4,936		15%		15%		-1%		8,320		866,726		97%		800		517%

		MPFM-4 Single Well		MPFM-4		GASLIFT		7/24/22		2022-07-24 11:31		2022-07-25 12:00		24		- 0		24		817		4,451		6,555		5,268		750		4,335		6,742		5,084		16%		15%		5%		8,992		930,310		97%		800		536%

		MPFM-4 Single Well		MPFM-4		GASLIFT		7/23/22		2022-07-23 11:31		2022-07-24 12:00		24		- 0		24		930		4,393		6,557		5,323		764		4,348		6,767		5,112		17%		15%		17%		8,854		933,819		97%		800		539%						Oil cut readings deviated greatly

		MPFM-4 Single Well		MPFM-4		GASLIFT		7/22/22		2022-07-22 11:31		2022-07-23 12:00		24		- 0		24		1,007		4,387		6,557		5,394		774		4,360		6,784		5,133		19%		15%		24%		8,768		936,124		97%		800		542%						Oil cut readings deviated greatly

		MPFM-4 Single Well		MPFM-4		GASLIFT		7/21/22		2022-07-21 11:31		2022-07-22 12:00		24		- 0		24		1,008		4,429		6,637		5,437		785		4,396		6,815		5,181		19%		15%		22%		8,680		940,363		97%		800		548%						Oil cut readings deviated greatly

		MPFM-4 Single Well		MPFM-4		GASLIFT		7/20/22		2022-07-20 11:31		2022-07-21 12:00		24		- 0		24		973		4,399		6,431		5,372		797		4,381		6,728		5,178		18%		15%		18%		8,444		928,381		97%		800		547%						Oil cut readings deviated greatly

		MPFM-4 Single Well		MPFM-4		GASLIFT		7/19/22		2022-07-19 11:31		2022-07-20 12:00		24		- 0		24		978		4,374		6,451		5,352		804		4,353		6,623		5,157		18%		16%		17%		8,237		913,886		97%		800		545%						Oil cut readings deviated greatly

		MPFM-4 Single Well		MPFM-4		GASLIFT		7/18/22		2022-07-18 11:31		2022-07-19 12:00		24		- 0		24		997		4,575		6,768		5,572		820		4,450		6,889		5,270		18%		16%		15%		8,401		950,678		97%		800		559%						Oil cut readings deviated greatly

		MPFM-4 Single Well		MPFM-4		GASLIFT		7/17/22		2022-07-17 11:31		2022-07-18 12:00		24		- 0		24		1,000		4,475		6,435		5,475		831		4,450		6,833		5,281		18%		16%		16%		8,222		942,871		97%		800		560%						Oil cut readings deviated greatly

		MPFM-4 Single Well		MPFM-4		GASLIFT		7/15/22		2022-07-15 11:31		2022-07-16 12:00		24		- 0		24		1,083		4,623		6,742		5,706		834		4,558		7,013		5,393		19%		15%		23%		8,405		967,749		97%		800		574%						Oil cut readings deviated greatly

		MPFM-4 Single Well		MPFM-4		GASLIFT		7/14/22		2022-07-14 11:31		2022-07-15 12:00		24		- 0		24		1,028		4,781		6,985		5,809		844		4,602		6,759		5,446		18%		15%		14%		8,013		932,676		97%		800		581%						Oil cut readings deviated greatly

		MPFM-4 Single Well		MPFM-4		GASLIFT		7/13/22		2022-07-13 11:31		2022-07-14 12:00		24		- 0		24		653		3,222		4,846		3,875		632		3,585		5,533		4,217		17%		15%		12%		8,754		763,580		97%		800		427%

		MPFM-4 Single Well		MPFM-4		GASLIFT		7/12/22		2022-07-12 11:31		2022-07-13 12:00		24		- 0		24		852		4,438		6,216		5,290		776		4,292		6,730		5,068		16%		15%		5%		8,673		928,650		97%		800		534%

		MPFM-4 Single Well		MPFM-4		GASLIFT		7/11/22		2022-07-11 11:31		2022-07-12 12:00		24		- 0		24		960		4,877		6,679		5,837		835		4,556		6,826		5,391		16%		15%		6%		8,176		941,950		97%		800		574%		No		Agar Hardware Issue		OW-300 had a puck failure. Relayed to Oxy and fixed on 7/14/2022. Agar verified the start date with their data.

		MPFM-4 Single Well		MPFM-4		GASLIFT		7/10/22		2022-07-10 11:31		2022-07-11 12:00		24		- 0		24		898		4,684		6,838		5,582		849		4,611		7,051		5,460		16%		16%		3%		8,306		972,920		97%		800		582%		No		Agar Hardware Issue		OW-300 had a puck failure. Relayed to Oxy and fixed on 7/14/2022. Agar verified the start date with their data.

		MPFM-4 Single Well		MPFM-4		GASLIFT		7/9/22		2022-07-09 11:31		2022-07-10 12:00		24		- 0		24		896		4,827		6,726		5,723		851		4,709		7,007		5,560		16%		15%		2%		8,237		966,937		97%		800		595%		No		Agar Hardware Issue		OW-300 had a puck failure. Relayed to Oxy and fixed on 7/14/2022. Agar verified the start date with their data.

		MPFM-4 Single Well		MPFM-4		GASLIFT		7/8/22		2022-07-08 11:31		2022-07-09 12:00		24		- 0		24		687		3,852		5,241		4,539		840		4,963		7,571		5,803		15%		14%		5%		9,018		1,044,745		97%		800		625%		No		Agar Hardware Issue		OW-300 had a puck failure. Relayed to Oxy and fixed on 7/14/2022. Agar verified the start date with their data.

		MPFM-4 Single Well		MPFM-4		GASLIFT		7/7/22		2022-07-07 11:31		2022-07-08 12:00		24		- 0		24		715		3,741		5,426		4,456		451		2,385		3,524		2,836		16%		16%		1%		7,812		486,329		97%		800		255%		No		Agar Hardware Issue		OW-300 had a puck failure. Relayed to Oxy and fixed on 7/14/2022. Agar verified the start date with their data.

		MPFM-4 Single Well		MPFM-4		GASLIFT		7/6/22		2022-07-06 11:31		2022-07-07 12:00		24		- 0		24		914		4,889		6,822		5,803		841		4,622		7,131		5,463		16%		15%		2%		8,481		983,970		97%		800		583%		No		Agar Hardware Issue		OW-300 had a puck failure. Relayed to Oxy and fixed on 7/14/2022. Agar verified the start date with their data.

		MPFM-4 Single Well		MPFM-4		GASLIFT		7/5/22		2022-07-05 11:31		2022-07-06 12:00		24		- 0		24		980		5,108		6,780		6,088		844		4,669		7,192		5,513		16%		15%		5%		8,516		992,421		97%		800		589%		No		Agar Hardware Issue		OW-300 had a puck failure. Relayed to Oxy and fixed on 7/14/2022. Agar verified the start date with their data.

		MPFM-4 Single Well		MPFM-4		GASLIFT		7/4/22		2022-07-04 11:31		2022-07-05 12:00		24		- 0		24		944		4,947		6,870		5,891		868		4,750		7,263		5,618		16%		15%		4%		8,363		1,002,270		97%		800		602%		No		Agar Hardware Issue		OW-300 had a puck failure. Relayed to Oxy and fixed on 7/14/2022. Agar verified the start date with their data.

		MPFM-4 Single Well		MPFM-4		GASLIFT		7/3/22		2022-07-03 11:31		2022-07-04 12:00		24		- 0		24		942		4,876		6,949		5,818		862		4,749		7,212		5,611		16%		15%		5%		8,363		995,202		97%		800		601%		No		Agar Hardware Issue		OW-300 had a puck failure. Relayed to Oxy and fixed on 7/14/2022. Agar verified the start date with their data.

		MPFM-4 Single Well		MPFM-4		GASLIFT		7/2/22		2022-07-02 11:31		2022-07-03 12:00		24		- 0		24		944		5,049		6,789		5,993		872		4,756		7,185		5,627		16%		15%		2%		8,243		991,428		97%		800		603%		No		Agar Hardware Issue		OW-300 had a puck failure. Relayed to Oxy and fixed on 7/14/2022. Agar verified the start date with their data.

		MPFM-4 Single Well		MPFM-4		GASLIFT		7/1/22		2022-07-01 11:31		2022-07-02 12:00		24		- 0		24		908		4,834		6,753		5,742		874		4,729		7,160		5,602		16%		16%		1%		8,194		988,024		97%		800		600%		No		Agar Hardware Issue		OW-300 had a puck failure. Relayed to Oxy and fixed on 7/14/2022. Agar verified the start date with their data.

		MPFM-4 Single Well		MPFM-4		GASLIFT		6/30/22		2022-06-30 11:31		2022-07-01 12:00		24		- 0		24		963		5,036		6,833		5,999		868		4,778		7,091		5,646		16%		15%		4%		8,167		978,457		97%		800		606%		No		Agar Hardware Issue		OW-300 had a puck failure. Relayed to Oxy and fixed on 7/14/2022. Agar verified the start date with their data.

		MPFM-4 Single Well		MPFM-4		GASLIFT		6/29/22		2022-06-29 11:31		2022-06-30 12:00		24		- 0		24		1,061		5,167		6,934		6,228		869		4,870		7,354		5,739		17%		15%		12%		8,463		1,014,854		97%		800		617%		No		Agar Hardware Issue		OW-300 had a puck failure. Relayed to Oxy and fixed on 7/14/2022. Agar verified the start date with their data.

		MPFM-4 Single Well		MPFM-4		GASLIFT		6/28/22		2022-06-28 11:31		2022-06-29 12:00		24		- 0		24		1,049		5,163		7,004		6,212		882		4,915		7,346		5,797		17%		15%		11%		8,328		1,013,740		97%		800		625%		No		Agar Hardware Issue		OW-300 had a puck failure. Relayed to Oxy and fixed on 7/14/2022. Agar verified the start date with their data.

		MPFM-4 Single Well		MPFM-4		GASLIFT		6/27/22		2022-06-27 11:31		2022-06-28 12:00		24		- 0		24		1,105		5,377		7,306		6,482		925		5,069		7,603		5,995		17%		15%		10%		8,218		1,049,213		97%		800		649%		No		Agar Hardware Issue		OW-300 had a puck failure. Relayed to Oxy and fixed on 7/14/2022. Agar verified the start date with their data.

		MPFM-4 Single Well		MPFM-4		GASLIFT		6/26/22		2022-06-26 11:31		2022-06-27 12:00		24		- 0		24		1,123		5,309		7,502		6,432		935		5,135		7,920		6,070		17%		15%		13%		8,472		1,092,967		97%		800		659%		No		Agar Hardware Issue		OW-300 had a puck failure. Relayed to Oxy and fixed on 7/14/2022. Agar verified the start date with their data.

		MPFM-4 Single Well		MPFM-4		GASLIFT		6/25/22		2022-06-25 11:31		2022-06-26 12:00		24		- 0		24		1,132		5,420		7,363		6,552		944		5,129		7,826		6,073		17%		16%		11%		8,288		1,079,890		97%		800		659%		No		Agar Hardware Issue		OW-300 had a puck failure. Relayed to Oxy and fixed on 7/14/2022. Agar verified the start date with their data.

		MPFM-4 Single Well		MPFM-4		GASLIFT		6/24/22		2022-06-24 11:31		2022-06-25 12:00		24		- 0		24		1,139		5,401		7,267		6,540		939		5,116		7,760		6,054		17%		16%		12%		8,265		1,070,761		97%		800		657%		No		Agar Hardware Issue		OW-300 had a puck failure. Relayed to Oxy and fixed on 7/14/2022. Agar verified the start date with their data.

		MPFM-4 Single Well		MPFM-4		GASLIFT		6/23/22		2022-06-23 11:31		2022-06-24 12:00		24		- 0		24		1,126		5,453		7,466		6,579		976		5,203		7,927		6,179		17%		16%		8%		8,122		1,093,853		97%		800		672%		No		Agar Hardware Issue		OW-300 had a puck failure. Relayed to Oxy and fixed on 7/14/2022. Agar verified the start date with their data.

		MPFM-4 Single Well		MPFM-4		GASLIFT		6/22/22		2022-06-22 11:31		2022-06-23 12:00		24		- 0		24		1,141		5,597		7,402		6,738		992		5,235		7,974		6,227		17%		16%		6%		8,036		1,100,350		97%		800		678%		No		Agar Hardware Issue		OW-300 had a puck failure. Relayed to Oxy and fixed on 7/14/2022. Agar verified the start date with their data.

		MPFM-4 Single Well		MPFM-4		GASLIFT		6/21/22		2022-06-21 11:31		2022-06-22 12:00		24		- 0		24		1,142		5,602		7,343		6,744		1,007		5,289		7,975		6,297		17%		16%		6%		7,918		1,100,556		97%		800		687%		No		Agar Hardware Issue		OW-300 had a puck failure. Relayed to Oxy and fixed on 7/14/2022. Agar verified the start date with their data.

		MPFM-4 Single Well		MPFM-4		GASLIFT		6/20/22		2022-06-20 11:31		2022-06-21 12:00		24		- 0		24		1,059		5,078		7,045		6,137		898		4,865		7,257		5,763		17%		16%		11%		8,078		1,001,475		97%		800		620%		No		Agar Hardware Issue		OW-300 had a puck failure. Relayed to Oxy and fixed on 7/14/2022. Agar verified the start date with their data.

		MPFM-4 Single Well		MPFM-4		GASLIFT		6/19/22		2022-06-19 11:31		2022-06-20 12:00		24		- 0		24		1,145		5,514		7,651		6,659		1,022		5,322		8,122		6,344		17%		16%		7%		7,947		1,120,728		97%		800		693%		No		Agar Hardware Issue		OW-300 had a puck failure. Relayed to Oxy and fixed on 7/14/2022. Agar verified the start date with their data.

		MPFM-4 Single Well		MPFM-4		GASLIFT		6/18/22		2022-06-18 11:31		2022-06-19 12:00		24		- 0		24		1,145		5,466		7,837		6,611		1,033		5,380		8,179		6,413		17%		16%		7%		7,914		1,128,626		97%		800		702%		No		Agar Hardware Issue		OW-300 had a puck failure. Relayed to Oxy and fixed on 7/14/2022. Agar verified the start date with their data.

		MPFM-4 Single Well		MPFM-4		GASLIFT		6/17/22		2022-06-17 11:31		2022-06-18 12:00		24		- 0		24		1,176		5,485		7,939		6,661		1,053		5,446		8,295		6,499		18%		16%		9%		7,875		1,144,622		97%		800		712%		No		Agar Hardware Issue		OW-300 had a puck failure. Relayed to Oxy and fixed on 7/14/2022. Agar verified the start date with their data.

		MPFM-4 Single Well		MPFM-4		GASLIFT		6/16/22		2022-06-16 11:31		2022-06-17 12:00		24		- 0		24		1,289		5,501		8,005		6,790		1,064		5,483		8,357		6,547		19%		16%		17%		7,853		1,153,212		97%		800		718%		No		Agar Hardware Issue		OW-300 had a puck failure. Relayed to Oxy and fixed on 7/14/2022. Agar verified the start date with their data.

		MPFM-4 Single Well		MPFM-4		GASLIFT		6/15/22		2022-06-15 11:31		2022-06-16 12:00		24		- 0		24		1,286		5,523		7,861		6,809		1,072		5,518		8,348		6,589		19%		16%		16%		7,789		1,151,899		97%		800		724%		No		Agar Hardware Issue		OW-300 had a puck failure. Relayed to Oxy and fixed on 7/14/2022. Agar verified the start date with their data.

		MPFM-4 Single Well		MPFM-4		GASLIFT		6/14/22		2022-06-14 11:31		2022-06-15 12:00		24		- 0		24		1,305		5,650		7,763		6,955		1,060		5,482		8,298		6,542		19%		16%		16%		7,827		1,145,115		97%		800		718%		No		Agar Hardware Issue		OW-300 had a puck failure. Relayed to Oxy and fixed on 7/14/2022. Agar verified the start date with their data.

		MPFM-4 Single Well		MPFM-4		GASLIFT		6/13/22		2022-06-13 11:31		2022-06-14 12:00		24		- 0		24		1,282		5,723		7,745		7,005		1,104		5,684		8,298		6,788		18%		16%		13%		7,516		1,145,115		97%		800		748%		No		Agar Hardware Issue		OW-300 had a puck failure. Relayed to Oxy and fixed on 7/14/2022. Agar verified the start date with their data.

		MPFM-4 Single Well		MPFM-4		GASLIFT		6/12/22		2022-06-12 11:31		2022-06-13 12:00		24		- 0		24		1,232		5,834		7,629		7,066		1,099		5,736		8,006		6,835		17%		16%		8%		7,286		1,104,753		97%		800		754%		No		Agar Hardware Issue		OW-300 had a puck failure. Relayed to Oxy and fixed on 7/14/2022. Agar verified the start date with their data.

		MPFM-4 Single Well		MPFM-4		GASLIFT		6/11/22		2022-06-11 11:31		2022-06-12 12:00		24		- 0		24		1,204		6,068		7,631		7,272		1,117		6,012		7,897		7,129		17%		16%		6%		7,067		1,089,662		96%		800		791%		No		Agar Hardware Issue		OW-300 had a puck failure. Relayed to Oxy and fixed on 7/14/2022. Agar verified the start date with their data.

		MPFM-4 Single Well		MPFM-4		GASLIFT		6/10/22		2022-06-10 11:31		2022-06-11 12:00		24		- 0		24		1,121		4,849		7,292		5,970		1,235		6,104		9,417		7,339		19%		17%		12%		7,627		1,299,434		97%		800		817%		No		Agar Hardware Issue		OW-300 had a puck failure. Relayed to Oxy and fixed on 7/14/2022. Agar verified the start date with their data.

		MPFM-4 Single Well		MPFM-4		GASLIFT		6/9/22		2022-06-09 11:31		2022-06-10 12:00		24		- 0		24		50		97		153		147		53		512		1,482		566		34%		9%		263%		27,927		204,454		98%		800		-29%		No		Below operating envelope		Fluid counts for both devices plummeted for this test.

		MPFM-4 Single Well		MPFM-4		GASLIFT		6/8/22		2022-06-08 11:31		2022-06-09 12:00		24		- 0		24		726		3,235		4,079		3,961		300		1,549		1,577		1,849		18%		16%		13%		5,263		217,670		95%		800		131%		No		Greater Than 50% Deviation		Fluid counts for both devices plummeted for this test.

		MPFM-4 Single Well		MPFM-4		GASLIFT		6/7/22		2022-06-07 11:31		2022-06-08 12:00		24		- 0		24		1,232		5,762		7,229		6,994		1,074		5,544		7,405		6,617		18%		16%		9%		6,896		1,021,803		96%		800		727%		No		Agar Hardware Issue		OW-300 had a puck failure. Relayed to Oxy and fixed on 7/14/2022. Agar verified the start date with their data.

		MPFM-4 Single Well		MPFM-4		GASLIFT		6/6/22		2022-06-06 11:31		2022-06-07 12:00		24		- 0		24		1,244		5,833		7,665		7,077		1,097		5,650		8,171		6,747		18%		16%		8%		7,446		1,127,476		97%		800		743%		No		Agar Hardware Issue		OW-300 had a puck failure. Relayed to Oxy and fixed on 7/14/2022. Agar verified the start date with their data.

		MPFM-4 Single Well		MPFM-4		GASLIFT		6/5/22		2022-06-05 11:31		2022-06-06 12:00		24		- 0		24		1,264		5,850		7,800		7,114		1,108		5,687		8,224		6,795		18%		16%		9%		7,421		1,134,883		97%		800		749%		No		Agar Hardware Issue		OW-300 had a puck failure. Relayed to Oxy and fixed on 7/14/2022. Agar verified the start date with their data.

		MPFM-4 Single Well		MPFM-4		GASLIFT		6/3/22		2022-06-03 11:31		2022-06-04 12:00		24		- 0		24		1,278		5,968		7,939		7,246		1,146		5,828		8,402		6,974		18%		16%		7%		7,334		1,159,393		97%		800		772%		No		Agar Hardware Issue		OW-300 had a puck failure. Relayed to Oxy and fixed on 7/14/2022. Agar verified the start date with their data.

		MPFM-4 Single Well		MPFM-4		GASLIFT		6/2/22		2022-06-02 11:31		2022-06-03 12:00		24		- 0		24		1,197		5,671		8,327		6,868		1,162		5,889		8,484		7,051		17%		16%		6%		7,301		1,170,715		97%		800		781%

		MPFM-4 Single Well		MPFM-4		GASLIFT		6/1/22		2022-06-01 11:31		2022-06-02 12:00		24		- 0		24		1,241		5,862		8,284		7,103		1,172		5,913		8,508		7,085		17%		17%		6%		7,262		1,174,020		97%		800		786%

		MPFM-4 Single Well		MPFM-4		GASLIFT		5/31/22		2022-05-31 11:31		2022-06-01 12:00		24		- 0		24		1,300		6,047		8,298		7,347		1,203		6,005		8,715		7,208		18%		17%		6%		7,244		1,202,657		97%		800		801%

		MPFM-4 Single Well		MPFM-4		GASLIFT		5/29/22		2022-05-29 11:31		2022-05-30 12:00		24		- 0		24		1,331		6,011		8,496		7,342		1,241		6,078		8,660		7,319		18%		17%		7%		6,977		1,195,036		97%		800		815%

		MPFM-4 Single Well		MPFM-4		GASLIFT		5/28/22		2022-05-28 11:31		2022-05-29 12:00		24		- 0		24		1,324		6,192		8,236		7,516		1,269		6,167		8,603		7,436		18%		17%		3%		6,781		1,187,211		97%		800		829%

		MPFM-4 Single Well		MPFM-4		GASLIFT		5/27/22		2022-05-27 11:31		2022-05-28 12:00		24		- 0		24		1,296		6,295		8,392		7,591		1,273		6,324		8,629		7,597		17%		17%		2%		6,780		1,190,718		97%		800		850%

		MPFM-4 Single Well		MPFM-4		GASLIFT		5/26/22		2022-05-26 11:31		2022-05-27 12:00		24		- 0		24		1,254		6,111		8,257		7,365		1,298		6,588		8,759		7,886		17%		16%		3%		6,748		1,208,688		96%		800		886%

		MPFM-4 Single Well		MPFM-4		GASLIFT		5/25/22		2022-05-25 11:31		2022-05-26 12:00		24		- 0		24		696		2,464		3,806		3,160		829		4,007		6,817		4,836		22%		17%		28%		8,222		940,660		97%		800		505%

		MPFM-4 Single Well		MPFM-4		GASLIFT		5/23/22		2022-05-23 11:31		2022-05-24 12:00		24		- 0		24		1,237		6,082		8,857		7,319		1,231		6,211		8,477		7,443		17%		17%		2%		6,886		1,169,823		97%		800		830%		No		Bad data		Agar data repeated

		MPFM-4 Single Well		MPFM-4		GASLIFT		5/22/22		2022-05-22 11:31		2022-05-23 12:00		24		- 0		24		1,237		6,082		8,857		7,319		1,245		6,298		8,692		7,542		17%		17%		2%		6,983		1,199,418		97%		800		843%		No		Bad data		Agar data repeated

		MPFM-4 Single Well		MPFM-4		GASLIFT		5/22/22		2022-05-22 11:31		2022-05-23 12:00		24		- 0		24		1,237		6,082		8,857		7,319		1,245		6,298		8,692		7,542		17%		17%		2%		6,983		1,199,418		97%		800		843%		No		Bad data		Agar data repeated

		MPFM-4 Single Well		MPFM-4		GASLIFT		5/21/22		2022-05-21 11:31		2022-05-22 12:00		24		- 0		24		1,237		6,082		8,857		7,319		1,283		6,438		9,061		7,722		17%		17%		2%		7,062		1,250,353		97%		800		865%		No		Bad data		Agar data repeated

		MPFM-4 Single Well		MPFM-4		GASLIFT		5/20/22		2022-05-20 11:31		2022-05-21 12:00		24		- 0		24		1,237		6,082		8,857		7,319		1,305		6,508		9,174		7,812		17%		17%		1%		7,032		1,265,897		97%		800		877%		No		Bad data		Agar data repeated

		MPFM-4 Single Well		MPFM-4		GASLIFT		5/19/22		2022-05-19 11:31		2022-05-20 12:00		24		- 0		24		1,237		6,082		8,857		7,319		1,324		6,544		9,101		7,868		17%		17%		0%		6,873		1,255,877		97%		800		884%		No		Bad data		Agar data repeated

		MPFM-4 Single Well		MPFM-4		GASLIFT		5/18/22		2022-05-18 11:31		2022-05-19 12:00		24		- 0		24		1,237		6,082		8,857		7,319		1,342		6,611		9,200		7,952		17%		17%		0%		6,858		1,269,553		97%		800		894%

		MPFM-4 Single Well		MPFM-4		GASLIFT		5/17/22		2022-05-17 11:31		2022-05-18 12:00		24		- 0		24		1,246		6,139		8,868		7,385		1,351		6,669		9,217		8,020		17%		17%		0%		6,822		1,271,924		97%		800		903%

		MPFM-4 Single Well		MPFM-4		GASLIFT		5/16/22		2022-05-16 11:31		2022-05-17 12:00		24		- 0		24		1,306		6,221		8,907		7,527		1,378		6,768		9,284		8,146		17%		17%		3%		6,737		1,281,080		97%		800		918%

		MPFM-4 Single Well		MPFM-4		GASLIFT		5/15/22		2022-05-15 11:31		2022-05-16 12:00		24		- 0		24		1,290		6,302		8,956		7,592		1,390		6,825		9,278		8,216		17%		17%		0%		6,673		1,280,252		97%		800		927%

		MPFM-4 Single Well		MPFM-4		GASLIFT		5/14/22		2022-05-14 11:31		2022-05-15 12:00		24		- 0		24		1,321		6,418		9,038		7,739		1,410		6,908		9,517		8,318		17%		17%		1%		6,750		1,313,233		97%		800		940%

		MPFM-4 Single Well		MPFM-4		GASLIFT		5/13/22		2022-05-13 11:31		2022-05-14 12:00		24		- 0		24		1,353		6,489		9,105		7,842		1,433		7,005		9,517		8,438		17%		17%		2%		6,639		1,313,233		97%		800		955%

		MPFM-4 Single Well		MPFM-4		GASLIFT		5/12/22		2022-05-12 11:31		2022-05-13 12:00		24		- 0		24		1,372		6,531		9,244		7,903		1,451		7,079		9,593		8,531		17%		17%		2%		6,609		1,323,777		97%		800		966%

		MPFM-4 Single Well		MPFM-4		GASLIFT		5/11/22		2022-05-11 11:31		2022-05-12 12:00		24		- 0		24		1,396		6,699		9,251		8,095		1,483		7,172		9,736		8,656		17%		17%		1%		6,563		1,343,490		97%		800		982%

		MPFM-4 Single Well		MPFM-4		GASLIFT		5/10/22		2022-05-10 11:31		2022-05-11 12:00		24		- 0		24		1,462		6,864		9,182		8,326		1,498		7,250		9,780		8,748		18%		17%		3%		6,528		1,349,538		96%		800		994%

		MPFM-4 Single Well		MPFM-4		GASLIFT		5/9/22		2022-05-09 11:31		2022-05-10 12:00		24		- 0		24		1,447		6,876		9,362		8,323		1,533		7,363		9,913		8,897		17%		17%		1%		6,466		1,367,914		96%		800		1012%

		MPFM-4 Single Well		MPFM-4		FLOWING		5/8/22		2022-05-08 11:31		2022-05-09 12:00		24		- 0		24		1,496		7,004		9,492		8,500		1,558		7,440		9,932		8,998		18%		17%		2%		6,376		1,370,578		96%		800		1025%						Test vessel meters calibrated.

		MPFM-4 Single Well		MPFM-4		FLOWING		5/7/22		2022-05-07 11:31		2022-05-08 12:00		24		- 0		24		1,457		7,024		9,450		8,481		1,561		7,460		10,192		9,021		17%		17%		-1%		6,529		1,406,438		97%		800		1028%

		MPFM-4 Single Well		MPFM-4		FLOWING		5/6/22		2022-05-06 11:31		2022-05-07 12:00		24		- 0		24		1,546		7,449		9,449		8,995		1,611		7,609		10,108		9,220		17%		17%		-2%		6,276		1,394,880		96%		800		1052%

		MPFM-4 Single Well		MPFM-4		FLOWING		5/5/22		2022-05-05 11:31		2022-05-06 12:00		24		- 0		24		1,538		7,474		9,481		9,012		1,644		7,743		10,432		9,387		17%		18%		-3%		6,346		1,439,529		96%		800		1073%

		MPFM-4 Single Well		MPFM-4		FLOWING		5/4/22		2022-05-04 11:31		2022-05-05 12:00		24		- 0		24		1,644		7,890		9,218		9,534		1,633		7,689		10,170		9,322		17%		18%		-2%		6,229		1,403,448		96%		800		1065%

		MPFM-4 Single Well		MPFM-4		FLOWING		5/3/22		2022-05-03 11:31		2022-05-04 12:00		24		- 0		24		1,643		7,725		9,689		9,368		1,683		7,930		10,545		9,612		18%		18%		0%		6,267		1,455,136		96%		800.00		1102%

		MPFM-4 Single Well		MPFM-4		FLOWING		5/2/22		2022-05-02 11:31		2022-05-03 12:00		24		- 0		24		1,822		7,775		9,606		9,597		1,714		8,020		10,628		9,734		19%		18%		8%		6,202		1,466,557		96%		800		1117%

		MPFM-4 Single Well		MPFM-4		FLOWING		5/1/22		2022-05-01 11:31		2022-05-02 12:00		24		- 0		24		1,852		7,807		9,607		9,659		1,757		8,142		10,679		9,899		19%		18%		8%		6,077		1,473,685		96%		800		1137%

		MPFM-4 Single Well		MPFM-4		FLOWING		4/30/22		2022-04-30 11:31		2022-05-01 12:00		24		- 0		24		2,163		8,149		9,871		10,312		1,794		8,285		10,695		10,079		21%		18%		18%		5,961		1,475,806		96%		800		1160%

		MPFM-4 Single Well		MPFM-4		FLOWING		4/29/22		2022-04-29 11:31		2022-04-30 12:00		24		- 0		24		2,193		8,112		10,365		10,305		1,858		8,499		11,315		10,357		21%		18%		19%		6,089		1,561,330		96%		800		1195%

		MPFM-4 Single Well		MPFM-4		FLOWING		4/28/22		2022-04-28 11:31		2022-04-29 12:00		24		- 0		24		1,409		9,039		10,360		10,448		1,923		8,701		11,507		10,624		13%		18%		-26%		5,983		1,587,937		96%		800		1228%

		MPFM-4 Single Well		MPFM-4		FLOWING		4/27/22		2022-04-27 11:31		2022-04-28 12:00		24		- 0		24		1,899		9,162		10,563		11,061		2,014		8,928		11,810		10,942		17%		18%		-7%		5,865		1,629,699		96%		800		1268%

		MPFM-4 Single Well		MPFM-4		FLOWING		4/26/22		2022-04-26 11:31		2022-04-27 12:00		24		- 0		24		1,556		7,548		9,502		9,104		2,086		9,021		12,090		11,106		17%		19%		-9%		5,797		1,668,342		96%		800		1288%						Liquid readings on Agar meter very low while tester lquids remained constant. Consider removing.

		MPFM-4 Single Well		MPFM-4		FLOWING		4/25/22		2022-04-25 11:31		2022-04-26 12:00		24		- 0		24		925		5,886		8,948		6,811		1,649		7,426		9,736		9,075		14%		18%		-25%		5,905		1,343,553		96%		800		1034%						Liquid readings on Agar meter very low while tester lquids remained constant. Consider removing.

		MPFM-4 Single Well		MPFM-4		FLOWING		4/24/22		2022-04-24 11:31		2022-04-25 12:00		24		- 0		24		968		6,577		10,794		7,545		1,804		8,729		10,669		10,533		13%		17%		-25%		5,915		1,472,241		96%		800		1217%						Liquid readings on Agar meter very low while tester lquids remained constant. Consider removing.

		MPFM-4 Single Well		MPFM-4		FLOWING		4/23/22		2022-04-23 11:31		2022-04-24 12:00		24		- 0		24		70		838		1,794		908		746		3,595		6,073		4,342		8%		17%		-55%		8,137		838,023		97%		800		443%		No		Issue at Location		Production on all fronts low

		MPFM-4 Single Well		MPFM-4		FLOWING		4/22/22		2022-04-22 11:31		2022-04-23 12:00		24		- 0		24		433		2,349		4,203		2,782		179		723		72		903		16%		20%		-22%		402		9,957		66%		800		13%		No		Issue at Location		Production on all fronts low

		MPFM-4 Single Well		MPFM-4		FLOWING		4/21/22		2022-04-21 11:31		2022-04-22 12:00		24		- 0		24		1,150		5,499		7,822		6,649		1,878		8,070		9,895		9,948		17%		19%		-8%		5,269		1,365,411		96%		800		1144%						Liquid readings on Agar meter very low while tester lquids remained constant. Consider removing.

		MPFM-4 Single Well		MPFM-4		FLOWING		4/20/22		2022-04-20 11:31		2022-04-21 12:00		24		- 0		24		1,161		5,907		10,724		7,068		1,903		8,285		9,929		10,188		16%		19%		-12%		5,217		1,370,162		96%		800		1174%						Liquid readings on Agar meter very low while tester lquids remained constant. Consider removing.

		MPFM-4 Single Well		MPFM-4		FLOWING		4/19/22		2022-04-19 11:31		2022-04-20 12:00		24		- 0		24		945		5,727		10,472		6,672		1,753		7,595		9,375		9,349		14%		19%		-24%		5,347		1,293,649		96%		800		1069%						Liquid readings on Agar meter very low while tester lquids remained constant. Consider removing.

		MPFM-4 Single Well		MPFM-4		FLOWING		4/18/22		2022-04-18 11:31		2022-04-19 12:00		24		- 0		24		1,141		6,235		10,416		7,376		1,697		7,576		8,856		9,273		15%		18%		-15%		5,219		1,222,017		96%		800		1059%						Liquid readings on Agar meter very low while tester lquids remained constant. Consider removing.

		MPFM-4 Single Well		MPFM-4		FLOWING		4/17/22		2022-04-17 11:31		2022-04-18 12:00		24		- 0		24		1,462		7,113		9,549		8,575		1,714		7,676		8,974		9,391		17%		18%		-7%		5,234		1,238,387		96%		800		1074%		No		Bad data		Repeated Agar data

		MPFM-4 Single Well		MPFM-4		FLOWING		4/16/22		2022-04-16 11:31		2022-04-17 12:00		24		- 0		24		1,462		7,113		9,549		8,575		1,746		7,788		9,122		9,534		17%		18%		-7%		5,225		1,258,795		96%		800		1092%		No		Bad data		Repeated Agar data

		MPFM-4 Single Well		MPFM-4		FLOWING		4/15/22		2022-04-15 11:31		2022-04-16 12:00		24		- 0		24		1,462		7,113		9,549		8,575		1,776		7,899		9,283		9,675		17%		18%		-7%		5,226		1,280,957		96%		800		1109%		No		Bad data		Repeated Agar data

		MPFM-4 Single Well		MPFM-4		FLOWING		4/14/22		2022-04-14 11:31		2022-04-15 12:00		24		- 0		24		1,462		7,113		9,549		8,575		1,795		8,016		9,402		9,811		17%		18%		-7%		5,238		1,297,467		96%		800		1126%		No		Bad data		Repeated Agar data

		MPFM-4 Single Well		MPFM-4		FLOWING		4/13/22		2022-04-13 11:31		2022-04-14 12:00		24		- 0		24		1,462		7,113		9,549		8,575		1,855		8,130		9,616		9,985		17%		19%		-8%		5,185		1,326,882		96%		800		1148%		No		Bad data		Repeated Agar data

		MPFM-4 Single Well		MPFM-4		FLOWING		4/12/22		2022-04-12 11:31		2022-04-13 12:00		24		- 0		24		1,462		7,113		9,549		8,575		1,896		8,277		9,869		10,173		17%		19%		-9%		5,206		1,361,862		96%		800		1172%		No		Bad data		Repeated Agar data

		MPFM-4 Single Well		MPFM-4		FLOWING		4/11/22		2022-04-11 11:31		2022-04-12 12:00		24		- 0		24		1,462		7,113		9,549		8,575		1,707		7,558		9,268		9,266		17%		18%		-7%		5,428		1,278,945		96%		800		1058%

		MPFM-4 Single Well		MPFM-4		FLOWING		4/10/22		2022-04-10 11:31		2022-04-11 12:00		24		- 0		24		1,810		8,111		10,637		9,921		1,945		8,491		9,961		10,436		18%		19%		-2%		5,122		1,374,514		96%		800		1204%

		MPFM-4 Single Well		MPFM-4		FLOWING		4/9/22		2022-04-09 11:31		2022-04-10 12:00		24		- 0		24		1,710		7,918		10,390		9,628		2,008		8,701		10,566		10,709		18%		19%		-5%		5,261		1,458,046		96%		800		1239%

		MPFM-4 Single Well		MPFM-4		FLOWING		4/8/22		2022-04-08 11:31		2022-04-09 12:00		24		- 0		24		1,521		7,197		9,991		8,718		1,664		7,403		8,865		9,067		17%		18%		-5%		5,328		1,223,294		96%		800		1033%

		MPFM-4 Single Well		MPFM-4		FLOWING		4/7/22		2022-04-07 11:31		2022-04-08 12:00		24		- 0		24		1,859		8,326		11,462		10,185		2,048		8,922		10,798		10,970		18%		19%		-2%		5,273		1,489,977		96%		800		1271%

		MPFM-4 Single Well		MPFM-4		FLOWING		4/6/22		2022-04-06 07:43		2022-04-07 07:43		24		- 0		24		1,749		7,948		10,284		9,697		2,079		8,997		10,037		11,076		18%		19%		-4%		4,829		1,385,026		96%		800		1285%

		MPFM-4 Single Well		MPFM-4		FLOWING		4/5/22		2022-04-05 07:43		2022-04-06 07:43		24		- 0		24		2,112		8,819		10,284		10,932		2,173		9,248		10,449		11,421		19%		19%		2%		4,807		1,441,827		96%		800		1328%

		MPFM-4 Single Well		MPFM-4		FLOWING		4/4/22		2022-04-04 07:43		2022-04-05 07:43		24		- 0		24		1,752		7,877		10,284		9,630		2,113		9,025		10,039		11,139		18%		19%		-4%		4,751		1,385,282		96%		800		1292%

		MPFM-4 Single Well		MPFM-4		FLOWING		4/3/22		2022-04-03 07:43		2022-04-04 07:43		24		- 0		24		2,257		9,067		10,284		11,324		2,235		9,266		10,794		11,501		20%		19%		3%		4,829		1,489,511		96%		800		1338%

		MPFM-4 Single Well		MPFM-4		FLOWING		4/2/22		2022-04-02 07:43		2022-04-03 07:43		24		- 0		24		1,832		8,119		10,284		9,951		2,255		9,111		10,701		11,366		18%		20%		-7%		4,746		1,476,609		96%		800		1321%

		MPFM-4 Single Well		MPFM-4		FLOWING		4/1/22		2022-04-01 07:43		2022-04-02 07:43		24		- 0		24		716		6,052		10,284		6,768		1,863		7,960		9,244		9,823		11%		19%		-44%		4,962		1,275,593		96%		800		1128%		No		Greater Than 50% Deviation		Liquid readings on Agar meter very low while tester lquids remained constant.

		MPFM-4 Single Well		MPFM-4		FLOWING		3/31/22		2022-03-31 07:43		2022-04-01 07:43		24		- 0		24		548		5,887		4,521		6,435		1,956		7,996		9,173		9,952		9%		20%		-57%		4,690		1,265,787		96%		800		1144%		No		Greater Than 50% Deviation		Liquid readings on Agar meter very low while tester lquids remained constant.

		MPFM-4 Single Well		MPFM-4		FLOWING		3/30/22		2022-03-30 07:43		2022-03-31 07:43		24		- 0		24		2,227		9,278		10,284		11,505		2,066		8,592		10,010		10,657		19%		19%		-0%		4,846		1,381,323		96%		800		1232%

		MPFM-4 Single Well		MPFM-4		FLOWING		3/29/22		2022-03-29 07:43		2022-03-30 07:43		24		- 0		24		1,862		7,829		8,630		9,691		1,918		7,944		8,791		9,862		19%		19%		-1%		4,583		1,213,037		96%		800		1133%

		MPFM-4 Single Well		MPFM-4		FLOWING		3/28/22		2022-03-28 07:43		2022-03-29 07:43		24		- 0		24		2,366		9,913		10,284		12,279		2,347		9,548		11,233		11,895		19%		20%		-2%		4,787		1,550,008		96%		800		1387%

		MPFM-4 Single Well		MPFM-4		FLOWING		3/27/22		2022-03-27 07:43		2022-03-28 07:43		24		- 0		24		1,857		8,439		10,284		10,296		2,383		9,380		11,383		11,763		18%		20%		-11%		4,777		1,570,796		96%		800		1370%

		MPFM-4 Single Well		MPFM-4		FLOWING		3/26/22		2022-03-26 07:43		2022-03-27 07:43		24		- 0		24		1,471		7,093		10,284		8,563		2,375		9,145		11,268		11,520		17%		21%		-17%		4,745		1,554,940		96%		800		1340%

		MPFM-4 Single Well		MPFM-4		FLOWING		3/25/22		2022-03-25 07:43		2022-03-26 07:43		24		- 0		24		1,418		6,921		10,284		8,340		2,076		8,092		9,669		10,168		17%		20%		-17%		4,657		1,334,223		96%		800		1171%

		MPFM-4 Single Well		MPFM-4		FLOWING		3/24/22		2022-03-24 07:43		2022-03-25 07:43		24		- 0		24		1,770		7,201		10,284		8,972		2,329		8,837		10,997		11,166		20%		21%		-5%		4,722		1,517,536		96%		800		1296%

		MPFM-4 Single Well		MPFM-4		FLOWING		3/23/22		2022-03-23 07:43		2022-03-24 07:43		24		- 0		24		1,596		7,273		10,284		8,868		2,316		8,619		10,888		10,936		18%		21%		-15%		4,701		1,502,433		96%		800		1267%

		MPFM-4 Single Well		MPFM-4		FLOWING		3/22/22		2022-03-22 07:43		2022-03-23 07:43		24		- 0		24		1,985		8,323		10,284		10,308		2,322		8,474		10,794		10,795		19%		22%		-10%		4,649		1,489,455		96%		800		1249%

		MPFM-4 Single Well		MPFM-4		FLOWING		3/21/22		2022-03-21 07:43		2022-03-22 07:43		24		- 0		24		1,624		8,070		10,284		9,693		2,228		8,021		10,211		10,249		17%		22%		-23%		4,583		1,408,972		96%		800		1181%

		MPFM-4 Single Well		MPFM-4		FLOWING		3/20/22		2022-03-20 07:43		2022-03-21 07:43		24		- 0		24		1,879		7,943		10,284		9,822		2,224		7,955		10,130		10,179		19%		22%		-12%		4,556		1,397,914		96%		800		1172%

		MPFM-4 Single Well		MPFM-4		FLOWING		3/19/22		2022-03-19 07:43		2022-03-20 07:43		24		- 0		24		1,802		7,725		10,284		9,528		1,840		13,772		8,847		15,612		19%		12%		61%		4,809		1,220,879		93%		800		1851%

		MPFM-4 Single Well		MPFM-4		FLOWING		3/18/22		2022-03-18 07:43		2022-03-19 07:43		24		- 0		24		1,875		8,248		9,890		10,123		1,536		7,124		6,768		8,660		19%		18%		4%		4,406		933,984		95%		800		982%

		MPFM-4 Single Well		MPFM-4		FLOWING		3/17/22		2022-03-17 07:43		2022-03-18 07:43		24		- 0		24		1,995		8,112		10,225		10,107		2,207		7,735		9,759		9,942		20%		22%		-11%		4,422		1,346,669		96%		800		1143%

		MPFM-4 Single Well		MPFM-4		FLOWING		3/16/22		2022-03-16 07:43		2022-03-17 07:43		24		- 0		24		1,818		8,059		10,284		9,877		1,849		6,603		8,007		8,451		18%		22%		-16%		4,331		1,104,922		96%		800		956%

		MPFM-4 Single Well		MPFM-4		FLOWING		3/15/22		2022-03-15 07:43		2022-03-16 07:43		24		- 0		24		2,151		10,109		9,280		12,260		1,864		6,834		8,041		8,698		18%		21%		-18%		4,315		1,109,634		96%		800		987%

		MPFM-4 Single Well		MPFM-4		FLOWING		3/14/22		2022-03-14 07:43		2022-03-15 07:43		24		- 0		24		1,988		9,780		9,485		11,769		2,140		7,537		9,454		9,677		17%		22%		-24%		4,417		1,304,527		96%		800		1110%

		MPFM-4 Single Well		MPFM-4		FLOWING		3/13/22		2022-03-13 07:43		2022-03-14 07:43		24		- 0		24		1,989		6,969		9,198		8,959		1,884		6,570		8,497		8,455		22%		22%		-0%		4,509		1,172,499		96%		800		957%

		MPFM-4 Single Well		MPFM-4		FLOWING		3/12/22		2022-03-12 07:43		2022-03-13 07:43		24		- 0		24		1,353		5,492		9,432		6,845		1,641		5,443		7,310		7,084		20%		23%		-15%		4,454		1,008,710		96%		800		786%

		MPFM-5 Well 1		MPFM-5		ESP		2022-06-25 18:58:51		2022-06-25 18:58:51		2022-06-26 10:06:07		15		10		15		5		12		59		17		91		117		103		208		29%		44%		-33%		1,132		14,213		92%		350		-6%		No		Below operating envelope

		MPFM-5 Well 1		MPFM-5		ESP		2022-06-07 07:29:40		2022-06-07 07:29:40		2022-06-07 08:38:19		1		10		1		2		6		4		8		3		2		6		5		25%		60%		-58%		2,000		828		97%		350		-70%		No		Issue at location		Issues with 3-way valves

		MPFM-5 Well 1		MPFM-5		ESP		2022-05-04 17:40:37		2022-05-04 17:40:37		2022-05-05 01:48:25		8		10		8		78		162		87		240		62		164		83		226		33%		27%		18%		1,339		11,453		90%		350		91%

		MPFM-5 Well 1		MPFM-5		ESP		2022-04-24 14:35:15		2022-04-24 14:35:15		2022-04-24 22:43:39		8		10		8		73		151		75		224		58		159		85		217		33%		27%		22%		1,466		11,729		91%		350		83%

		MPFM-5 Well 1		MPFM-5		ESP		2022-04-23 22:15:18		2022-04-23 22:15:18		2022-04-24 06:23:35		8		10		8		70		147		65		217		58		154		74		212		32%		27%		18%		1,276		10,211		90%		350		79%

		MPFM-5 Well 1		MPFM-5		ESP		2022-04-23 05:55:24		2022-04-23 05:55:24		2022-04-23 14:03:37		8		10		8		72		151		97		223		60		155		91		215		32%		28%		16%		1,517		12,557		91%		350		81%

		MPFM-5 Well 1		MPFM-5		ESP		2022-04-22 13:35:18		2022-04-22 13:35:18		2022-04-22 21:43:44		8		10		8		73		151		93		224		60		159		92		219		33%		27%		19%		1,533		12,695		91%		350		84%

		MPFM-5 Well 1		MPFM-5		ESP		2022-04-21 21:16:39		2022-04-21 21:16:39		2022-04-22 05:23:36		8		10		8		76		159		75		235		58		171		82		229		32%		25%		28%		1,414		11,315		90%		350		93%

		MPFM-5 Well 1		MPFM-5		ESP		2022-04-21 04:55:21		2022-04-21 04:55:21		2022-04-21 13:03:35		8		10		8		76		157		95		233		62		162		90		224		33%		28%		18%		1,452		12,419		91%		350		89%

		MPFM-5 Well 1		MPFM-5		ESP		2022-04-20 12:25:37		2022-04-20 12:25:37		2022-04-20 20:43:44		8		10		8		77		159		139		236		64		163		99		227		33%		28%		16%		1,547		13,661		91%		350		87%

		MPFM-5 Well 1		MPFM-5		ESP		2022-04-19 20:05:26		2022-04-19 20:05:26		2022-04-20 04:13:47		8		10		8		72		151		84		223		63		155		93		218		32%		29%		12%		1,476		12,833		91%		350		84%

		MPFM-5 Well 1		MPFM-5		ESP		2022-04-19 03:45:15		2022-04-19 03:45:15		2022-04-19 11:53:54		8		10		8		75		156		81		231		66		161		91		227		32%		29%		12%		1,379		12,557		91%		350		91%

		MPFM-5 Well 1		MPFM-5		ESP		2022-04-18 11:20:46		2022-04-18 11:20:46		2022-04-18 19:34:00		8		10		8		77		162		95		239		64		165		100		229		32%		28%		15%		1,563		13,799		91%		350		91%

		MPFM-5 Well 1		MPFM-5		ESP		2022-04-17 19:00:58		2022-04-17 19:00:58		2022-04-18 03:08:42		8		10		8		80		177		111		257		74		172		115		246		31%		30%		3%		1,554		15,869		92%		350		108%

		MPFM-5 Well 1		MPFM-5		ESP		2022-04-17 10:50:21		2022-04-17 10:50:21		2022-04-17 18:59:17		8		10		8		66		179		133		245		68		171		101		239		27%		28%		-5%		1,485		13,937		91%		350		101%

		MPFM-5 Well 1		MPFM-5		ESP		2022-04-16 18:30:21		2022-04-16 18:30:21		2022-04-17 02:39:06		8		10		8		64		168		95		232		67		163		100		230		28%		29%		-5%		1,493		13,799		91%		350		94%

		MPFM-5 Well 1		MPFM-5		ESP		2022-04-16 02:10:20		2022-04-16 02:10:20		2022-04-16 10:19:07		8		10		8		74		171		96		245		70		170		101		240		30%		29%		4%		1,443		13,937		91%		350		102%

		MPFM-5 Well 1		MPFM-5		ESP		2022-04-15 09:50:23		2022-04-15 09:50:23		2022-04-15 17:59:25		8		10		8		73		12		38		85		61		13		32		74		86%		82%		4%		525		4,416		91%		350		-38%		No		Below operating envelope

		MPFM-5 Well 1		MPFM-5		ESP		2022-04-14 17:30:24		2022-04-14 17:30:24		2022-04-15 01:38:45		8		10		8		91		204		150		295		52		94		156		146		31%		36%		-13%		3,000		21,527		96%		350		23%		No		Greater Than 50% Deviation

		MPFM-5 Well 1		MPFM-5		ESP		2022-04-14 07:40:32		2022-04-14 07:40:32		2022-04-14 09:18:45		2		10		2		6		75		67		81		5		9		70		14		7%		36%		-79%		14,000		9,659		99%		350		-41%		No		Bad data		water counts for vessel way off

		MPFM-5 Well 1		MPFM-5		ESP		2022-04-13 15:20:42		2022-04-13 15:20:42		2022-04-13 23:28:45		8		10		8		59		157		78		216		57		158		85		215		27%		27%		3%		1,491		11,729		91%		350		81%

		MPFM-5 Well 1		MPFM-5		ESP		2022-04-12 23:01:19		2022-04-12 23:01:19		2022-04-13 07:08:48		8		10		8		51		177		61		228		62		165		75		227		22%		27%		-18%		1,210		10,349		89%		350		92%

		MPFM-5 Well 1		MPFM-5		ESP		2022-04-12 06:41:09		2022-04-12 06:41:09		2022-04-12 14:48:44		8		10		8		71		174		87		245		62		176		79		238		29%		26%		11%		1,274		10,901		89%		350		101%

		MPFM-5 Well 1		MPFM-5		ESP		2022-04-11 14:20:52		2022-04-11 14:20:52		2022-04-11 22:28:54		8		10		8		3		183		126		186		4		6		113		10		2%		40%		-96%		28,250		15,593		100%		350		-92%		No		Bad data		water counts for vessel way off

		MPFM-5 Well 1		MPFM-5		ESP		2022-04-11 05:20:48		2022-04-11 05:20:48		2022-04-11 13:28:53		8		10		8		116		202		77		318		131		185		78		316		36%		41%		-12%		595		10,763		86%		350		166%

		MPFM-5 Well 1		MPFM-5		ESP		2022-04-10 13:00:40		2022-04-10 13:00:40		2022-04-10 21:08:54		8		10		8		79		183		108		262		66		183		82		249		30%		27%		14%		1,242		11,315		89%		350		110%

		MPFM-5 Well 1		MPFM-5		ESP		2022-04-09 20:40:54		2022-04-09 20:40:54		2022-04-10 04:49:09		8		10		8		75		168		75		243		61		172		83		233		31%		26%		18%		1,361		11,453		90%		350		96%

		MPFM-5 Well 1		MPFM-5		ESP		2022-04-09 04:20:29		2022-04-09 04:20:29		2022-04-09 12:29:02		8		10		8		79		186		68		265		67		186		79		253		30%		26%		13%		1,179		10,901		88%		350		113%

		MPFM-5 Well 1		MPFM-5		ESP		2022-04-08 12:00:55		2022-04-08 12:00:55		2022-04-08 20:08:56		8		10		8		67		162		82		229		59		163		90		222		29%		27%		10%		1,525		12,419		91%		350		87%

		MPFM-5 Well 1		MPFM-5		ESP		2022-04-07 19:40:56		2022-04-07 19:40:56		2022-04-08 03:48:58		8		10		8		77		180		73		257		64		182		84		246		30%		26%		15%		1,313		11,591		89%		350		107%

		MPFM-5 Well 1		MPFM-5		ESP		2022-04-07 03:20:34		2022-04-07 03:20:34		2022-04-07 11:29:08		8		10		8		83		188		71		271		65		190		83		255		31%		25%		20%		1,277		11,453		89%		350		115%		No		Issue at Location		Total fluid counts plunged

		MPFM-5 Well 2		MPFM-5		ESP		2022-06-24 12:19:43		2022-06-24 12:19:43		2022-06-24 14:22:15		2		1		2		23		50		36		73		- 0		- 0		2		- 0		32%		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		276		100%		350		-100%		No		Bad Data

		MPFM-5 Well 2		MPFM-5		ESP		2022-06-24 12:19:43		2022-06-24 12:19:43		2022-06-24 14:22:15		2		1		2		23		50		36		73		- 0		- 0		2		- 0		32%		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		276		100%		350		-100%		No		Bad Data

		MPFM-5 Well 2		MPFM-5		ESP		2022-06-21 03:39:53		2022-06-21 03:39:53		2022-06-22 03:47:45		24		1		24		269		586		412		855		192		(32,180)		460		(31,988)		31%		-1%		-5342%		2,396		63,477		-55%		350		-9190%		No		Bad Data

		MPFM-5 Well 2		MPFM-5		ESP		2022-06-18 19:09:33		2022-06-18 19:09:33		2022-06-19 19:18:00		24		1		24		267		601		415		868		190		598		463		788		31%		24%		28%		2,437		63,890		94%		350		124%		No		Issue at location		Issues with 3-way valves

		MPFM-5 Well 2		MPFM-5		ESP		2022-06-16 10:39:36		2022-06-16 10:39:36		2022-06-17 10:47:52		24		1		24		277		603		434		880		197		605		468		802		31%		25%		28%		2,376		64,580		93%		350		128%		No		Issue at location		Issues with 3-way valves

		MPFM-5 Well 2		MPFM-5		ESP		2022-06-14 06:19:46		2022-06-14 06:19:46		2022-06-15 06:27:54		24		1		24		272		590		447		862		192		587		457		779		32%		25%		28%		2,380		63,063		94%		350		121%		No		Issue at location		Issues with 3-way valves

		MPFM-5 Well 2		MPFM-5		ESP		2022-06-12 20:19:37		2022-06-12 20:19:37		2022-06-13 10:05:30		14		1		14		158		352		271		510		115		344		267		459		31%		25%		24%		2,322		36,844		93%		350		129%		No		Issue at location		Issues with 3-way valves

		MPFM-5 Well 2		MPFM-5		ESP		2022-06-11 10:29:33		2022-06-11 10:29:33		2022-06-12 10:38:16		24		1		24		278		609		(32,283)		887		197		608		470		805		31%		24%		28%		2,386		64,856		93%		350		129%		No		Issue at location		Issues with 3-way valves

		MPFM-5 Well 2		MPFM-5		ESP		2022-06-10 02:09:33		2022-06-10 02:09:33		2022-06-11 02:17:51		24		1		24		267		602		452		869		184		592		457		776		31%		24%		30%		2,484		63,063		94%		350		120%		No		Issue at location		Issues with 3-way valves

		MPFM-5 Well 2		MPFM-5		ESP		2022-06-07 08:40:00		2022-06-07 08:40:00		2022-06-07 09:05:18		0		1		0		3		9		4		12		2		13		4		15		25%		13%		88%		2,000		552		87%		350		144%		No		Greater Than 50% Deviation

		MPFM-5 Well 2		MPFM-5		ESP		2022-05-05 10:00:45		2022-05-05 10:00:45		2022-05-05 18:08:26		8		1		8		107		239		147		346		80		230		149		310		31%		26%		20%		1,863		20,561		92%		350		162%

		MPFM-5 Well 3		MPFM-5		ESP		2022-06-06 07:06:49		2022-06-06 07:06:49		2022-06-07 07:28:00		24		10		24		312		490		506		802		253		481		505		734		39%		34%		13%		1,996		69,686		94%		350		107%		No		Issue at location		Issues with 3-way valves

		MPFM-5 Well 3		MPFM-5		ESP		2022-05-29 08:54:44		2022-05-29 08:54:44		2022-05-30 09:03:12		24		10		24		322		507		491		829		314		495		508		809		39%		39%		0%		1,618		70,100		94%		350		130%

		MPFM-5 Well 3		MPFM-5		ESP		2022-05-06 02:20:33		2022-05-06 02:20:33		2022-05-06 10:28:29		8		10		8		100		208		175		308		120		171		176		291		32%		41%		-21%		1,467		24,287		94%		350		145%

		MPFM-5 Well 3		MPFM-5		ESP		2022-05-04 09:29:42		2022-05-04 09:29:42		2022-05-04 17:38:50		8		10		8		99		206		196		305		118		173		178		291		32%		41%		-20%		1,508		24,563		94%		350		145%

		MPFM-5 Well 3		MPFM-5		ESP		2022-04-24 22:45:16		2022-04-24 22:45:16		2022-04-25 06:53:39		8		10		8		103		213		169		316		134		190		166		324		33%		41%		-21%		1,239		22,907		93%		350		173%

		MPFM-5 Well 3		MPFM-5		ESP		2022-04-23 14:05:13		2022-04-23 14:05:13		2022-04-23 22:13:38		8		10		8		104		215		194		319		131		192		172		323		33%		41%		-20%		1,313		23,735		93%		350		172%

		MPFM-5 Well 3		MPFM-5		ESP		2022-04-22 21:45:22		2022-04-22 21:45:22		2022-04-23 05:53:47		8		10		8		105		216		172		321		132		193		169		325		33%		41%		-19%		1,280		23,321		93%		350		174%

		MPFM-5 Well 3		MPFM-5		ESP		2022-04-22 05:25:14		2022-04-22 05:25:14		2022-04-22 13:33:39		8		10		8		105		217		178		322		136		188		173		324		33%		42%		-22%		1,272		23,873		93%		350		173%

		MPFM-5 Well 3		MPFM-5		ESP		2022-04-21 13:05:21		2022-04-21 13:05:21		2022-04-21 21:14:57		8		10		8		104		217		204		321		132		192		173		324		32%		41%		-20%		1,311		23,873		93%		350		172%

		MPFM-5 Well 3		MPFM-5		ESP		2022-04-20 20:45:22		2022-04-20 20:45:22		2022-04-21 04:53:43		8		10		8		105		219		172		324		133		197		168		330		32%		40%		-20%		1,263		23,183		93%		350		178%

		MPFM-5 Well 3		MPFM-5		ESP		2022-04-20 04:15:23		2022-04-20 04:15:23		2022-04-20 12:23:38		8		10		8		106		220		171		326		135		196		164		331		33%		41%		-20%		1,215		22,631		92%		350		179%

		MPFM-5 Well 3		MPFM-5		ESP		2022-04-19 11:55:30		2022-04-19 11:55:30		2022-04-19 20:03:43		8		10		8		107		223		170		330		137		199		166		336		32%		41%		-20%		1,212		22,907		92%		350		183%

		MPFM-5 Well 3		MPFM-5		ESP		2022-04-18 19:35:36		2022-04-18 19:35:36		2022-04-19 03:43:39		8		10		8		109		226		163		335		135		206		160		341		33%		40%		-18%		1,185		22,079		92%		350		187%

		MPFM-5 Well 3		MPFM-5		ESP		2022-04-18 03:10:19		2022-04-18 03:10:19		2022-04-18 11:19:08		8		10		8		110		230		160		340		131		212		158		343		32%		38%		-15%		1,206		21,803		92%		350		189%

		MPFM-5 Well 3		MPFM-5		ESP		2022-04-17 02:40:42		2022-04-17 02:40:42		2022-04-17 10:48:45		8		10		8		113		230		159		343		136		210		157		346		33%		39%		-16%		1,154		21,665		92%		350		192%

		MPFM-5 Well 3		MPFM-5		ESP		2022-04-16 10:20:44		2022-04-16 10:20:44		2022-04-16 18:28:46		8		10		8		119		229		160		348		142		210		157		352		34%		40%		-15%		1,106		21,665		92%		350		197%

		MPFM-5 Well 3		MPFM-5		ESP		2022-04-15 18:01:05		2022-04-15 18:01:05		2022-04-16 02:08:44		8		10		8		110		172		174		282		80		157		156		237		39%		34%		16%		1,950		21,527		94%		350		99%		No		Issue at Location

		MPFM-5 Well 3		MPFM-5		ESP		2022-04-15 01:40:22		2022-04-15 01:40:22		2022-04-15 09:48:43		8		10		8		55		204		150		259		88		192		156		280		21%		31%		-32%		1,773		21,527		93%		350		136%

		MPFM-5 Well 3		MPFM-5		ESP		2022-04-13 23:30:20		2022-04-13 23:30:20		2022-04-14 07:38:50		8		10		8		60		75		67		135		74		66		70		140		44%		53%		-16%		946		9,659		92%		350		18%

		MPFM-5 Well 3		MPFM-5		ESP		2022-04-12 14:50:22		2022-04-12 14:50:22		2022-04-12 22:59:23		8		10		8		112		204		207		316		133		186		187		319		35%		42%		-15%		1,406		25,805		94%		350		168%

		MPFM-5 Well 3		MPFM-5		ESP		2022-04-11 22:30:57		2022-04-11 22:30:57		2022-04-12 06:39:11		8		10		8		118		202		189		320		131		191		185		322		37%		41%		-9%		1,412		25,529		93%		350		171%

		MPFM-5 Well 3		MPFM-5		ESP		2022-04-11 13:30:41		2022-04-11 13:30:41		2022-04-11 14:19:03		1		10		1		82		167		10		249		64		173		78		237		33%		27%		22%		1,219		10,763		89%		350		1916%		No		Bad agar test		gas counts deviated by 87%

		MPFM-5 Well 3		MPFM-5		ESP		2022-04-10 04:50:44		2022-04-10 04:50:44		2022-04-10 12:58:48		8		10		8		118		199		190		317		135		186		183		321		37%		42%		-11%		1,356		25,253		93%		350		171%

		MPFM-5 Well 3		MPFM-5		ESP		2022-04-09 12:30:41		2022-04-09 12:30:41		2022-04-09 20:39:17		8		10		8		105		213		208		318		132		185		190		317		33%		42%		-21%		1,439		26,219		94%		350		167%

		MPFM-5 Well 3		MPFM-5		ESP		2022-04-08 20:10:34		2022-04-08 20:10:34		2022-04-09 04:18:51		8		10		8		114		212		188		326		135		197		182		332		35%		41%		-14%		1,348		25,115		93%		350		180%

		MPFM-5 Well 3		MPFM-5		ESP		2022-04-08 03:50:35		2022-04-08 03:50:35		2022-04-08 11:58:59		8		10		8		119		205		188		324		136		192		181		328		37%		41%		-11%		1,331		24,977		93%		350		176%

		MPFM-5 Well 3		MPFM-5		ESP		2022-04-07 11:31:04		2022-04-07 11:31:04		2022-04-07 19:39:15		8		10		8		118		201		192		319		136		188		188		324		37%		42%		-12%		1,382		25,943		93%		350		173%

		MPFM-5 Well 3		MPFM-5		ESP		2022-04-06 19:10:35		2022-04-06 19:10:35		2022-04-07 03:18:57		8		10		8		108		215		194		323		133		220		190		353		33%		38%		-11%		1,429		26,219		93%		350		197%

		MPFM-5 Well 3		MPFM-5		ESP		4/24/22		2022-04-24 06:25		2022-04-24 14:33		8		10		8		89		185		167		274		122		161		74		283		32%		43%		-25%		607		10,211		87%		350		138%

		MPFM-5 Well 4		MPFM-5		ESP		2022-06-23 03:59:42		2022-06-23 03:59:42		2022-06-23 12:07:45		8		10		8		64		86		40		150		41		107		49		148		43%		28%		54%		1,195		6,762		89%		350		25%		No		Greater Than 50% Deviation

		MPFM-5 Well 4		MPFM-5		ESP		2022-06-23 03:59:42		2022-06-23 03:59:42		2022-06-23 12:07:45		8		10		8		64		86		40		150		41		107		49		148		43%		28%		54%		1,195		6,762		89%		350		25%

		MPFM-5 Well 4		MPFM-5		ESP		2022-06-20 19:29:37		2022-06-20 19:29:37		2022-06-21 03:38:12		8		10		8		27		83		37		110		26		79		47		105		25%		25%		-1%		1,808		6,486		92%		350		-12%		No		Below operating envelope

		MPFM-5 Well 4		MPFM-5		ESP		2022-06-18 10:59:32		2022-06-18 10:59:32		2022-06-18 19:07:55		8		10		8		29		65		21		94		30		57		37		87		31%		34%		-11%		1,233		5,106		91%		350		-27%		No		Below operating envelope

		MPFM-5 Well 4		MPFM-5		ESP		2022-06-18 10:59:32		2022-06-18 10:59:32		2022-06-18 19:07:55		8		10		8		29		65		21		94		30		57		37		87		31%		34%		-11%		1,233		5,106		91%		350		-27%		No		Issue at location		Issues with 3-way valves

		MPFM-5 Well 4		MPFM-5		ESP		2022-06-16 06:39:32		2022-06-16 06:39:32		2022-06-16 10:38:02		4		10		4		17		5		8		22		10		7		15		17		77%		59%		31%		1,500		2,070		96%		350		-71%		No		Issue at location		Issues with 3-way valves

		MPFM-5 Well 4		MPFM-5		ESP		2022-06-12 10:39:51		2022-06-12 10:39:51		2022-06-12 18:47:46		8		10		8		41		68		59		109		45		64		54		109		38%		41%		-9%		1,200		7,452		92%		350		-8%		No		Issue at location		Issues with 3-way valves

		MPFM-5 Well 4		MPFM-5		ESP		2022-06-11 02:19:25		2022-06-11 02:19:25		2022-06-11 10:27:53		8		10		8		22		70		35		92		36		50		42		86		24%		42%		-43%		1,167		5,796		92%		350		-28%		No		Issue at location		Issues with 3-way valves

		MPFM-5 Well 4		MPFM-5		ESP		2022-06-09 17:58:25		2022-06-09 17:58:25		2022-06-10 02:07:54		8		10		8		13		79		38		92		28		48		48		76		14%		37%		-62%		1,714		6,624		94%		350		-36%		No		Below operating envelope

		MPFM-5 Well 4		MPFM-5		ESP		2022-05-28 00:28:33		2022-05-28 00:28:33		2022-05-28 08:43:05		8		10		8		70		79		51		149		66		77		60		143		47%		46%		2%		909		8,280		91%		350		19%

		MPFM-5 Well 4		MPFM-5		ESP		2022-05-27 15:28:53		2022-05-27 15:28:53		2022-05-27 22:58:49		7		10		7		53		89		54		142		64		67		60		131		37%		49%		-24%		938		8,280		92%		350		20%

		MPFM-5 Well 4		MPFM-5		ESP		2022-05-27 05:29:17		2022-05-27 05:29:17		2022-05-27 13:38:07		8		10		8		51		88		47		139		49		101		54		150		37%		33%		12%		1,102		7,452		90%		350		26%

		MPFM-5 Well 4		MPFM-5		ESP		2022-05-26 19:29:15		2022-05-26 19:29:15		2022-05-27 03:38:08		8		10		8		66		82		48		148		67		75		58		142		45%		47%		-5%		866		8,004		91%		350		19%

		MPFM-5 Well 4		MPFM-5		ESP		2022-05-26 16:44:40		2022-05-26 16:44:40		2022-05-26 17:58:50		1		10		1		8		2		5		10		4		- 0		7		4		80%		100%		-20%		1,750		966		98%		350		-78%		No		Well test too short		Well test only 1.2 hours

		MPFM-5 Well 4		MPFM-5		ESP		2022-05-26 08:34:12		2022-05-26 08:34:12		2022-05-26 16:43:08		8		10		8		55		112		63		167		47		122		65		169		33%		28%		18%		1,383		8,970		90%		350		42%

		MPFM-5 Well 4		MPFM-5		ESP		2022-05-25 14:49:38		2022-05-25 14:49:38		2022-05-25 17:38:39		3		10		3		22		14		14		36		9		42		17		51		61%		18%		246%		1,889		2,346		89%		350		24%		No		Well test too short		Too short of well test

		MPFM-5 Well 4		MPFM-5		ESP		2022-05-25 03:09:46		2022-05-25 03:09:46		2022-05-25 06:38:34		3		10		3		28		14		16		42		11		22		19		33		67%		33%		100%		1,727		2,622		93%		350		-35%		No		Well test too short		Too short of well test

		MPFM-5 Well 4		MPFM-5		ESP		2022-05-24 10:49:44		2022-05-24 10:49:44		2022-05-24 18:58:32		8		10		8		64		64		43		128		41		68		49		109		50%		38%		33%		1,195		6,762		92%		350		-8%		No		Below operating envelope		Below operating envelope

		MPFM-5 Well 4		MPFM-5		ESP		2022-05-23 18:29:47		2022-05-23 18:29:47		2022-05-24 02:38:08		8		10		8		49		80		45		129		38		75		54		113		38%		34%		13%		1,421		7,452		92%		350		-5%		No		Below operating envelope		Below operating envelope

		MPFM-5 Well 4		MPFM-5		ESP		2022-05-23 02:09:42		2022-05-23 02:09:42		2022-05-23 10:18:16		8		10		8		121		244		44		365		118		88		52		206		33%		57%		-42%		441		7,176		86%		350		74%

		MPFM-5 Well 4		MPFM-5		ESP		2022-05-22 10:49:48		2022-05-22 10:49:48		2022-05-22 17:58:11		8		10		8		123		227		29		350		81		74		35		155		35%		52%		-33%		432		4,830		85%		350		31%		No		Bad data		Repeated data

		MPFM-5 Well 4		MPFM-5		ESP		2022-05-22 00:55:06		2022-05-22 00:55:06		2022-05-22 02:38:07		2		10		2		10		24		12		34		9		31		13		40		29%		23%		31%		1,444		1,794		89%		350		60%		No		Well test too short		Too short of well test

		MPFM-5 Well 4		MPFM-5		ESP		2022-05-21 06:01:09		2022-05-21 06:01:09		2022-05-21 16:43:49		11		10		11		72		127		62		199		65		129		70		194		36%		34%		8%		1,077		9,659		90%		350		24%

		MPFM-5 Well 4		MPFM-5		ESP		2022-05-20 19:09:54		2022-05-20 19:09:54		2022-05-20 20:58:13		2		10		2		12		6		6		18		11		- 0		8		11		67%		100%		-33%		727		1,104		95%		350		-58%		No		Well test too short		Too short of well test

		MPFM-5 Well 4		MPFM-5		ESP		2022-05-20 11:00:13		2022-05-20 11:00:13		2022-05-20 19:08:19		8		10		8		62		127		74		189		57		122		59		179		33%		32%		3%		1,035		8,142		89%		350		51%

		MPFM-5 Well 4		MPFM-5		ESP		2022-05-20 07:39:59		2022-05-20 07:39:59		2022-05-20 09:18:33		2		10		2		3		11		6		14				- 0		9		- 0		21%		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		1,242		100%		350		-100%		No		Well test too short		Too short well test

		MPFM-5 Well 4		MPFM-5		ESP		2022-05-18 10:19:44		2022-05-18 10:19:44		2022-05-18 11:01:41		1		10		1		6		11		8		17		6		17		6		23		35%		26%		35%		1,000		828		87%		350		126%		No		Well test too short		Too short well test

		MPFM-5 Well 4		MPFM-5		ESP		2022-05-18 02:09:46		2022-05-18 02:09:46		2022-05-18 10:18:13		8		10		8		83		162		50		245		41		201		44		242		34%		17%		100%		1,073		6,072		82%		350		104%		No		Greater Than 50% Deviation		> 50% deviation

		MPFM-5 Well 4		MPFM-5		ESP		2022-05-17 18:00:08		2022-05-17 18:00:08		2022-05-18 02:08:14		8		10		8		25		211		67		236		12		211		41		223		11%		5%		97%		3,417		5,658		82%		350.00		89%		No		Greater Than 50% Deviation		> 50% deviation

		MPFM-5 Well 4		MPFM-5		ESP		2022-05-17 09:52:41		2022-05-17 09:52:41		2022-05-17 17:58:25		8		10		8		18		47		85		65		20		44		77		64		28%		31%		-11%		3,850		10,625		97%		350		-46%		No		Below operating envelope		Below operating envelope

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-08-31 21:20:46		2022-08-31 21:20:46		2022-09-01 02:07:10		5		10		5		42		92		296		134		42		90		316		132		31%		32%		-1%		7,524		43,606		98%		350		90%

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-08-31 13:10:56		2022-08-31 13:10:56		2022-08-31 21:19:09		8		10		8		82		150		518		232		63		173		545		236		35%		27%		32%		8,651		75,206		98%		350		99%

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-08-31 05:00:45		2022-08-31 05:00:45		2022-08-31 13:09:07		8		10		8		65		165		527		230		70		183		552		253		28%		28%		2%		7,886		76,172		98%		350		113%

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-08-30 20:50:32		2022-08-30 20:50:32		2022-08-31 04:59:04		8		10		8		81		165		549		246		83		178		564		261		33%		32%		4%		6,795		77,828		98%		350		120%

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-08-30 12:41:05		2022-08-30 12:41:05		2022-08-30 20:48:59		8		10		8		93		171		561		264		85		186		580		271		35%		31%		12%		6,824		80,036		98%		350		129%

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-08-30 04:31:01		2022-08-30 04:31:01		2022-08-30 12:39:22		8		10		8		74		152		537		226		75		166		555		241		33%		31%		5%		7,400		76,586		98%		350		103%

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-08-30 04:24:48		2022-08-30 04:24:48		2022-08-30 04:24:49		0		10		0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		350		-100%		No		Bad Data

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-06-03 23:28:43		2022-06-03 23:28:43		2022-06-04 00:14:01		1		10		1		2		6		12		8		8		11		9		19		25%		42%		-41%		1,125		1,242		92%		350		73%		No		Greater Than 50% Deviation

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-06-03 16:39:37		2022-06-03 16:39:37		2022-06-03 22:38:17		6		10		6		73		133		412		206		85		165		410		250		35%		34%		4%		4,824		56,577		98%		350		187%

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-06-02 16:28:47		2022-06-02 16:28:47		2022-06-03 16:37:59		24		10		24		334		(32,139)		1,831		(31,805)		367		748		1,848		1,115		-1%		33%		-103%		5,035		255,010		98%		350		217%		No		Bad data		Agar water obviously wrong

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-06-02 16:28:47		2022-06-02 16:28:47		2022-06-03 16:37:59		24		10		24		334		(32,139)		1,831		(31,805)		367		748		1,848		1,115		-1%		33%		-103%		5,035		255,010		98%		350		217%		No		Bad Data

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-05-25 06:40:08		2022-05-25 06:40:08		2022-05-25 14:48:08		8		10		8		139		230		647		369		152		282		649		434		38%		35%		8%		4,270		89,557		97%		350		266%

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-05-24 19:00:17		2022-05-24 19:00:17		2022-05-25 03:08:12		8		10		8		114		214		584		328		119		256		581		375		35%		32%		10%		4,882		80,174		97%		350		216%

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-05-24 02:39:42		2022-05-24 02:39:42		2022-05-24 10:48:11		8		10		8		119		229		616		348		133		274		607		407		34%		33%		5%		4,564		83,761		97%		350		243%

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-05-23 10:19:53		2022-05-23 10:19:53		2022-05-23 18:28:15		8		10		8		121		219		582		340		123		270		578		393		36%		31%		14%		4,699		79,760		97%		350		231%

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-05-22 17:59:50		2022-05-22 17:59:50		2022-05-23 02:08:09		7		10		7		41		53		607		94		33		309		606		342		44%		10%		352%		18,364		83,623		98%		350		228%		No		Issue at Location		Vessel counts dropped significantly for this test

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-05-22 02:39:41		2022-05-22 02:39:41		2022-05-22 10:48:15		8		10		8		123		227		586		350		81		323		577		404		35%		20%		75%		7,123		79,622		97%		350		240%		No		Greater Than 50% Deviation		Vessel counts dropped significantly for this test

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-05-21 16:46:31		2022-05-21 16:46:31		2022-05-22 00:53:23		8		10		8		123		230		588		353		107		300		575		407		35%		26%		33%		5,374		79,346		97%		350		244%

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-05-20 20:59:58		2022-05-20 20:59:58		2022-05-21 05:08:14		8		10		8		134		214		539		348		129		290		512		419		39%		31%		25%		3,969		70,652		97%		350		253%

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-05-19 23:29:11		2022-05-19 23:29:11		2022-05-20 07:38:27		8		10		8		15		253		601		268		123		346		580		469		6%		26%		-79%		4,715		80,036		97%		350		294%		No		Bad Agar test		Bad Agar Test

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-05-19 12:00:53		2022-05-19 12:00:53		2022-05-19 20:08:26		8		10		8		110		244		592		354		119		280		569		399		31%		30%		4%		4,782		78,518		97%		350		237%

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-05-19 03:49:46		2022-05-19 03:49:46		2022-05-19 11:59:08		8		10		8		120		232		546		352		104		281		523		385		34%		27%		26%		5,029		72,170		97%		350		224%

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-05-18 19:40:01		2022-05-18 19:40:01		2022-05-19 03:48:11		8		10		8		115		228		509		343		119		291		497		410		34%		29%		16%		4,176		68,582		97%		350		246%

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-05-18 11:29:18		2022-05-18 11:29:18		2022-05-18 19:38:25		8		10		8		96		203		516		299		110		262		480		372		32%		30%		9%		4,364		66,236		97%		350		213%

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-05-17 08:29:39		2022-05-17 08:29:39		2022-05-17 09:51:07		1		10		1		16		41		75		57		20		35		69		55		28%		36%		-23%		3,450		9,521		97%		350		201%		No		Well test too short		Too short of well test

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-05-16 22:40:01		2022-05-16 22:40:01		2022-05-17 06:48:16		8		10		8		(32,597)		255		519		(32,342)		125		277		459		402		101%		31%		224%		3,672		63,339		97%		350		239%		No		Bad data		Agar readings out of whack.

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-05-16 06:20:11		2022-05-16 06:20:11		2022-05-16 14:28:16		8		10		8		134		318		572		452		139		328		506		467		30%		30%		-0%		3,640		69,824		96%		350		294%

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-05-15 22:10:07		2022-05-15 22:10:07		2022-05-16 06:18:17		8		10		8		137		289		564		426		130		309		502		439		32%		30%		9%		3,862		69,272		97%		350		270%

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-05-15 14:00:36		2022-05-15 14:00:36		2022-05-15 22:08:17		8		10		8		115		237		498		352		116		247		437		363		33%		32%		2%		3,767		60,303		97%		350		206%

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-05-15 03:09:49		2022-05-15 03:09:49		2022-05-15 13:39:31		10		10		10		100		240		488		340		90		278		433		368		29%		24%		20%		4,811		59,751		97%		350		140%

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-05-14 19:00:44		2022-05-14 19:00:44		2022-05-15 03:08:15		8		10		8		124		310		515		434		114		300		469		414		29%		28%		4%		4,114		64,718		97%		350		248%

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-05-14 02:40:12		2022-05-14 02:40:12		2022-05-14 10:48:25		8		10		8		105		328		514		433		117		316		471		433		24%		27%		-10%		4,026		64,994		96%		350		265%

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-05-13 18:29:07		2022-05-13 18:29:07		2022-05-14 02:38:38		8		10		8		120		346		555		466		114		350		497		464		26%		25%		5%		4,360		68,582		96%		350		290%

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-05-13 10:30:11		2022-05-13 10:30:11		2022-05-13 17:57:03		7		10		7		84		203		458		287		1,535		250		267		1,785		29%		86%		-66%		174		36,844		79%		350		1543%		No		Issue at Location

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-05-13 02:19:53		2022-05-13 02:19:53		2022-05-13 10:28:21		8		10		8		91		238		492		329		3,081		302		203		3,383		28%		91%		-70%		66		28,012		60%		350		2750%		No		Issue at Location

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-05-12 18:09:51		2022-05-12 18:09:51		2022-05-13 02:18:18		8		10		8		80		232		469		312		2,970		338		183		3,308		26%		90%		-71%		62		25,253		58%		350		2686%		No		Issue at Location

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-05-12 10:00:34		2022-05-12 10:00:34		2022-05-12 14:46:33		5		10		5		50		104		254		154		2,008		194		87		2,202		32%		91%		-64%		43		12,005		49%		350		3068%		No		Issue at Location

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-04-28 11:29:13		2022-04-28 11:29:13		2022-04-28 14:49:46		3		10		3		49		103		208		152		44		79		210		123		32%		36%		-10%		4,773		28,978		98%		350		152%

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-04-28 07:25:00		2022-04-28 07:25:00		2022-04-28 11:20:54		4		10		4		62		130		229		192		51		93		246		144		32%		35%		-9%		4,824		33,946		98%		350		151%

		MPFM-5 Well 5		MPFM-5		GASLIFT		2022-04-26 13:20:30		2022-04-26 13:20:30		2022-04-26 21:30:16		8		10		8		135		281		484		416		108		196		525		304		32%		36%		-9%		4,861		72,446		98%		350		155%

		MPFM-5 Well 6		MPFM-5		ESP		2022-06-23 12:09:23		2022-06-23 12:09:23		2022-06-23 14:20:31		2		1		2		7		9		- 0		16		- 0		- 0		8		- 0		44%		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		1,104		100%		350		-100%		No		Bad Data

		MPFM-5 Well 6		MPFM-5		ESP		2022-06-23 12:09:23		2022-06-23 12:09:23		2022-06-23 14:20:31		2		1		2		7		9		- 0		16		- 0		- 0		8		- 0		44%		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		1,104		100%		350		-100%		No		Bad Data

		MPFM-5 Well 6		MPFM-5		ESP		2022-06-22 03:49:31		2022-06-22 03:49:31		2022-06-23 03:57:58		24		1		24		5		5		2		10		- 0		- 0		44		- 0		50%		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		6,072		100%		350		-100%		No		Bad Data

		MPFM-5 Well 6		MPFM-5		ESP		2022-06-19 19:19:41		2022-06-19 19:19:41		2022-06-20 19:27:50		24		1		24		- 0		- 0		- 0		- 0		- 0		3		27		3		ERROR:#DIV/0!		0%		ERROR:#DIV/0!		- 0		3,726		100%		350		-99%		No		Bad Data

		MPFM-5 Well 6		MPFM-5		ESP		2022-06-17 10:49:27		2022-06-17 10:49:27		2022-06-18 10:57:52		24		1		24		1		3		- 0		4		- 0		1		28		1		25%		0%		ERROR:#DIV/0!		- 0		3,864		100%		350		-100%		No		Bad data

		MPFM-5 Well 6		MPFM-5		ESP		2022-06-15 06:29:29		2022-06-15 06:29:29		2022-06-16 06:37:59		24		1		24		28		- 0		21		28		- 0		7		54		7		100%		0%		ERROR:#DIV/0!		- 0		7,452		99%		350		-98%		No		Bad data

		MPFM-5 Well 6		MPFM-5		ESP		2022-06-13 17:28:41		2022-06-13 17:28:41		2022-06-14 06:18:07		13		1		13		11		- 0		13		11		- 0		2		25		2		100%		0%		ERROR:#DIV/0!		- 0		3,450		100%		350		-99%		No		Bad data

		MPFM-5 Well 6		MPFM-5		ESP		2022-06-12 18:49:21		2022-06-12 18:49:21		2022-06-12 20:17:53		1		1		1		- 0		1		- 0		1		- 0		- 0		3		- 0		0%		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		414		100%		350		-100%		No		Bad data

		MPFM-5 Well 6		MPFM-5		ESP		2022-06-12 18:49:21		2022-06-12 18:49:21		2022-06-12 20:17:53		1		1		1		- 0		1		- 0		1		- 0		- 0		3		- 0		0%		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		414		100%		350		-100%		No		Bad data

		MPFM-5 Well 6		MPFM-5		ESP		2022-06-02 16:06:47		2022-06-02 16:06:47		2022-06-02 16:06:47		0		1		0		27		13		33		40		4		6		98		10		68%		40%		69%		24,500		13,523		100%		350		991294%		No		Well test too short

		MPFM-5 Well 6		MPFM-5		ESP		2022-05-30 09:04:48		2022-05-30 09:04:48		2022-05-31 07:41:09		23		1		23		27		13		33		40		4		6		98		10		68%		40%		69%		24,500		13,523		100%		350		-97%		No		Below operating envelope		Second well test with this well. Something obviously wrong.

		MPFM-5 Well 6		MPFM-5		ESP		2022-05-28 08:44:41		2022-05-28 08:44:41		2022-05-29 08:53:07		24		1		24		6		9		33		15		3		5		45		8		40%		38%		7%		15,000		6,210		99%		350		-98%		No		Below operating envelope		> 50% deviation, first test on this well

		MPFM-6 Well 1		MPFM-6		ESP		2022-08-29 04:41:06		2022-08-29 04:41:06		2022-08-29 12:49:06		8		10		8		88		101		47		189		59		106		109		165		47%		36%		30%				15,041		94%		350		39%

		MPFM-6 Well 1		MPFM-6		ESP		2022-08-28 04:11:22		2022-08-28 04:11:22		2022-08-28 12:19:02		8		10		8		69		102		57		171		56		105		110		161		40%		35%		16%				15,179		94%		350		36%

		MPFM-6 Well 1		MPFM-6		ESP		2022-06-24 20:29:17		2022-06-24 20:29:17		2022-06-25 04:37:38		8		10		8		125		80		98		205		- 0		- 0		7		- 0		61%		ERROR:#DIV/0!		ERROR:#DIV/0!				966		100%		350		-100%		No		Bad data

		MPFM-6 Well 1		MPFM-6		ESP		2022-06-23 21:44:35		2022-06-23 21:44:35		2022-06-24 05:52:44		8		10		8		119		91		69		210		68		128		119		196		57%		35%		63%				16,421		94%		350		65%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 1		MPFM-6		ESP		2022-06-22 21:09:29		2022-06-22 21:09:29		2022-06-23 05:18:01		8		10		8		134		110		65		244		75		133		123		208		55%		36%		52%				16,973		94%		350		75%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 1		MPFM-6		ESP		2022-06-21 20:39:35		2022-06-21 20:39:35		2022-06-22 04:47:42		8		10		8		85		151		73		236		74		136		124		210		36%		35%		2%				17,111		94%		350		77%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 1		MPFM-6		ESP		2022-06-20 18:59:55		2022-06-20 18:59:55		2022-06-21 03:08:00		8		10		8		115		105		79		220		74		136		122		210		52%		35%		48%				16,835		93%		350		77%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 1		MPFM-6		ESP		2022-06-19 19:44:19		2022-06-19 19:44:19		2022-06-20 03:52:43		8		10		8		118		101		77		219		71		137		121		208		54%		34%		58%				16,697		93%		350		75%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 1		MPFM-6		ESP		2022-06-19 03:24:23		2022-06-19 03:24:23		2022-06-19 11:32:47		8		10		8		106		134		76		240		74		142		123		216		44%		34%		29%				16,973		93%		350		82%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 1		MPFM-6		ESP		2022-06-18 11:04:28		2022-06-18 11:04:28		2022-06-18 19:13:02		8		10		8		105		133		77		238		75		146		123		221		44%		34%		30%				16,973		93%		350		86%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 1		MPFM-6		ESP		2022-06-17 18:44:26		2022-06-17 18:44:26		2022-06-18 02:52:52		8		10		8		108		136		74		244		75		145		121		220		44%		34%		30%				16,697		93%		350		85%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 1		MPFM-6		ESP		2022-06-17 02:24:29		2022-06-17 02:24:29		2022-06-17 10:32:54		8		10		8		111		141		75		252		76		149		121		225		44%		34%		30%				16,697		93%		350		90%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 1		MPFM-6		ESP		2022-06-16 10:04:34		2022-06-16 10:04:34		2022-06-16 18:12:52		8		10		8		107		149		77		256		79		153		123		232		42%		34%		23%				16,973		93%		350		95%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 1		MPFM-6		ESP		2022-06-15 17:44:30		2022-06-15 17:44:30		2022-06-16 01:52:53		8		10		8		97		167		75		264		80		158		123		238		37%		34%		9%				16,973		93%		350		101%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 1		MPFM-6		ESP		2022-06-14 01:39:46		2022-06-14 01:39:46		2022-06-14 09:47:49		8		10		8		91		177		93		268		76		161		137		237		34%		32%		6%				18,905		93%		350		100%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 1		MPFM-6		ESP		2022-06-12 08:59:27		2022-06-12 08:59:27		2022-06-12 11:48:43		3		10		3		- 0		- 0		- 0		- 0		- 0		- 0		5		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!				690		100%		350		-100%		No		Bad Data

		MPFM-6 Well 1		MPFM-6		ESP		2022-06-12 00:49:40		2022-06-12 00:49:40		2022-06-12 08:57:54		8		10		8		- 0		- 0		- 0		- 0		- 0		- 0		16		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!				2,208		100%		350		-100%		No		Bad Data

		MPFM-6 Well 1		MPFM-6		ESP		2022-06-11 16:39:34		2022-06-11 16:39:34		2022-06-12 00:48:00		8		10		8		- 0		- 0		- 0		- 0		- 0		- 0		17		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!				2,346		100%		350		-100%		No		Bad Data

		MPFM-6 Well 1		MPFM-6		ESP		2022-06-11 08:29:29		2022-06-11 08:29:29		2022-06-11 16:38:00		8		10		8		- 0		- 0		- 0		- 0		- 0		- 0		17		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!				2,346		100%		350		-100%		No		Bad Data

		MPFM-6 Well 1		MPFM-6		ESP		2022-06-11 00:28:56		2022-06-11 00:28:56		2022-06-11 02:58:23		2		10		2		5		6		27		11		16		14		23		30		45%		53%		-15%				3,174		95%		350		-17%		No		Well test too short

		MPFM-6 Well 1		MPFM-6		ESP		2022-06-10 18:29:24		2022-06-10 18:29:24		2022-06-10 22:17:49		4		10		4		26		23		19		49		17		30		39		47		53%		36%		47%				5,382		95%		350		-15%		No		Well test too short

		MPFM-6 Well 1		MPFM-6		ESP		2022-06-10 10:19:42		2022-06-10 10:19:42		2022-06-10 18:27:51		8		10		8		89		98		65		187		60		118		115		178		48%		34%		41%				15,869		94%		350		50%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 1		MPFM-6		ESP		2022-06-10 02:09:32		2022-06-10 02:09:32		2022-06-10 10:17:58		8		10		8		80		135		69		215		65		124		118		189		37%		34%		8%				16,283		94%		350		59%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 1		MPFM-6		ESP		2022-06-09 17:58:27		2022-06-09 17:58:27		2022-06-10 02:07:54		8		10		8		82		120		80		202		66		127		117		193		41%		34%		19%				16,145		94%		350		62%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 1		MPFM-6		ESP		2022-06-03 07:49:34		2022-06-03 07:49:34		2022-06-03 11:06:28		3		10		3		34		43		31		77		27		48		45		75		44%		36%		23%				6,210		94%		350		57%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 1		MPFM-6		ESP		2022-05-26 00:09:44		2022-05-26 00:09:44		2022-05-26 08:18:36		8		10		8		104		135		74		239		83		122		159		205		44%		40%		7%				21,941		95%		350		73%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 1		MPFM-6		ESP		2022-05-24 01:55:05		2022-05-24 01:55:05		2022-05-24 10:03:18		8		10		8		121		95		84		216		70		125		148		195		56%		36%		56%				20,423		95%		350		64%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 1		MPFM-6		ESP		2022-05-22 00:55:14		2022-05-22 00:55:14		2022-05-22 09:03:23		8		10		8		95		139		87		234		57		148		154		205		41%		28%		46%				21,251		95%		350		73%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 1		MPFM-6		ESP		2022-05-20 01:49:46		2022-05-20 01:49:46		2022-05-20 09:58:23		8		10		8		95		138		87		233		66		143		151		209		41%		32%		29%				20,837		95%		350		76%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 1		MPFM-6		ESP		2022-05-18 08:59:55		2022-05-18 08:59:55		2022-05-18 17:08:16		8		10		8		99		132		88		231		70		116		153		186		43%		38%		14%				21,113		95%		350		57%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 1		MPFM-6		ESP		2022-04-25 03:05:11		2022-04-25 03:05:11		2022-04-25 07:46:54		5		10		5		49		82		66		131		43		82		90		125		37%		34%		9%		2,093		12,419		95%		350		83%		No		Well test too short

		MPFM-6 Well 1		MPFM-6		ESP		2022-04-24 10:45:13		2022-04-24 10:45:13		2022-04-24 18:53:36		8		10		8		85		145		116		230		74		127		159		201		37%		37%		0%		2,149		21,941		95%		350		69%

		MPFM-6 Well 1		MPFM-6		ESP		2022-04-23 18:25:10		2022-04-23 18:25:10		2022-04-24 02:33:36		8		10		8		93		144		118		237		75		146		158		221		39%		34%		16%		2,107		21,803		95%		350		86%

		MPFM-6 Well 1		MPFM-6		ESP		2022-04-23 02:05:19		2022-04-23 02:05:19		2022-04-23 10:13:36		8		10		8		124		178		120		302		116		169		193		285		41%		41%		1%		1,664		26,633		94%		350		140%

		MPFM-6 Well 1		MPFM-6		ESP		2022-04-22 09:45:10		2022-04-22 09:45:10		2022-04-22 17:53:39		8		10		8		133		146		151		279		118		170		194		288		48%		41%		16%		1,644		26,771		94%		350		143%

		MPFM-6 Well 1		MPFM-6		ESP		2022-04-21 17:25:13		2022-04-21 17:25:13		2022-04-22 01:33:37		8		10		8		129		177		148		306		123		160		198		283		42%		43%		-3%		1,610		27,323		95%		350		139%

		MPFM-6 Well 1		MPFM-6		ESP		2022-04-21 01:05:10		2022-04-21 01:05:10		2022-04-21 09:13:49		8		10		8		89		153		151		242		75		158		155		233		37%		32%		14%		2,067		21,389		94%		350		96%

		MPFM-6 Well 1		MPFM-6		ESP		2022-04-20 08:45:32		2022-04-20 08:45:32		2022-04-20 16:53:38		8		10		8		86		171		108		257		75		143		159		218		33%		34%		-3%		2,120		21,941		95%		350		84%

		MPFM-6 Well 1		MPFM-6		ESP		2022-04-19 16:25:17		2022-04-19 16:25:17		2022-04-20 00:33:42		8		10		8		88		153		112		241		77		150		162		227		37%		34%		8%		2,104		22,355		95%		350		91%

		MPFM-6 Well 1		MPFM-6		ESP		2022-04-19 00:05:13		2022-04-19 00:05:13		2022-04-19 08:13:42		8		10		8		88		149		112		237		75		148		162		223		37%		34%		10%		2,160		22,355		95%		350		88%

		MPFM-6 Well 1		MPFM-6		ESP		2022-04-18 07:45:15		2022-04-18 07:45:15		2022-04-18 15:53:49		8		10		8		90		151		113		241		79		148		162		227		37%		35%		7%		2,051		22,355		95%		350		91%

		MPFM-6 Well 1		MPFM-6		ESP		2022-04-17 15:25:19		2022-04-17 15:25:19		2022-04-17 23:33:47		8		10		8		89		151		111		240		77		152		160		229		37%		34%		10%		2,078		22,079		94%		350		93%

		MPFM-6 Well 1		MPFM-6		ESP		2022-04-16 23:05:20		2022-04-16 23:05:20		2022-04-17 07:13:42		8		10		8		90		151		120		241		78		157		162		235		37%		33%		13%		2,077		22,355		94%		350		98%

		MPFM-6 Well 1		MPFM-6		ESP		2022-04-16 06:45:22		2022-04-16 06:45:22		2022-04-16 14:53:42		8		10		8		89		152		118		241		78		148		163		226		37%		35%		7%		2,090		22,493		95%		350		90%

		MPFM-6 Well 1		MPFM-6		ESP		2022-04-15 14:25:21		2022-04-15 14:25:21		2022-04-15 22:33:40		8		10		8		90		154		117		244		77		151		159		228		37%		34%		9%		2,065		21,941		94%		350		92%

		MPFM-6 Well 1		MPFM-6		ESP		2022-04-14 22:05:21		2022-04-14 22:05:21		2022-04-15 06:13:44		8		10		8		86		157		124		243		78		154		159		232		35%		34%		5%		2,038		21,941		94%		350		95%

		MPFM-6 Well 1		MPFM-6		ESP		2022-04-14 05:45:22		2022-04-14 05:45:22		2022-04-14 13:53:52		8		10		8		86		154		129		240		80		150		166		230		36%		35%		3%		2,075		22,907		95%		350		94%

		MPFM-6 Well 1		MPFM-6		ESP		2022-04-13 13:25:20		2022-04-13 13:25:20		2022-04-13 21:33:46		8		10		8		87		157		120		244		79		149		163		228		36%		35%		3%		2,063		22,493		95%		350		92%

		MPFM-6 Well 1		MPFM-6		ESP		2022-04-12 21:05:19		2022-04-12 21:05:19		2022-04-13 05:13:44		8		10		8		85		175		117		260		79		153		164		232		33%		34%		-4%		2,076		22,631		95%		350		95%

		MPFM-6 Well 1		MPFM-6		ESP		2022-04-12 04:45:19		2022-04-12 04:45:19		2022-04-12 12:53:45		8		10		8		83		179		123		262		76		157		163		233		32%		33%		-3%		2,145		22,493		95%		350		96%

		MPFM-6 Well 1		MPFM-6		ESP		2022-04-11 12:25:20		2022-04-11 12:25:20		2022-04-11 20:33:51		8		10		8		87		174		128		261		80		155		159		235		33%		34%		-2%		1,988		21,941		94%		350		98%

		MPFM-6 Well 1		MPFM-6		ESP		2022-04-10 20:05:23		2022-04-10 20:05:23		2022-04-11 04:13:52		8		10		8		88		180		128		268		81		157		163		238		33%		34%		-4%		2,012		22,493		94%		350		100%

		MPFM-6 Well 1		MPFM-6		ESP		2022-04-10 03:45:20		2022-04-10 03:45:20		2022-04-10 11:53:47		8		10		8		91		163		128		254		81		150		159		231		36%		35%		2%		1,963		21,941		94%		350		95%

		MPFM-6 Well 1		MPFM-6		ESP		2022-04-09 11:25:24		2022-04-09 11:25:24		2022-04-09 19:33:54		8		10		8		88		176		128		264		82		152		160		234		33%		35%		-5%		1,951		22,079		94%		350		97%

		MPFM-6 Well 1		MPFM-6		ESP		2022-04-08 19:05:31		2022-04-08 19:05:31		2022-04-09 03:13:48		8		10		8		89		151		134		240		82		159		165		241		37%		34%		9%		2,012		22,769		94%		350		103%

		MPFM-6 Well 1		MPFM-6		ESP		2022-04-08 02:45:26		2022-04-08 02:45:26		2022-04-08 10:53:51		8		10		8		88		178		129		266		84		154		169		238		33%		35%		-6%		2,012		23,321		95%		350		100%

		MPFM-6 Well 1		MPFM-6		ESP		2022-04-07 10:25:24		2022-04-07 10:25:24		2022-04-07 18:33:53		8		10		8		88		178		128		266		84		162		165		246		33%		34%		-3%		1,964		22,769		94%		350		107%

		MPFM-6 Well 1		MPFM-6		ESP		2022-04-06 18:05:28		2022-04-06 18:05:28		2022-04-07 02:13:51		8		10		8		93		167		133		260		84		163		171		247		36%		34%		5%		2,036		23,597		94%		350		108%

		MPFM-6 Well 2		MPFM-6		ESP		2022-08-28 20:30:52		2022-08-28 20:30:52		2022-08-29 04:39:29		8		10		8		102		81		66		183		65		111		80		176		56%		37%		51%				11,039		92%		350		48%

		MPFM-6 Well 2		MPFM-6		ESP		2022-08-27 20:00:14		2022-08-27 20:00:14		2022-08-28 04:09:18		8		10		8		87		88		76		175		85		110		114		195		50%		44%		14%				15,731		93%		350		64%

		MPFM-6 Well 2		MPFM-6		ESP		2022-06-26 02:09:20		2022-06-26 02:09:20		2022-06-26 10:06:04		8		10		8		110		139		105		249		65		218		164		283		44%		23%		92%				22,631		93%		350		144%		No		Greater Than 50% Deviation

		MPFM-6 Well 2		MPFM-6		ESP		2022-06-26 02:09:20		2022-06-26 02:09:20		2022-06-26 10:06:04		8		10		8		110		139		105		249		65		218		164		283		44%		23%		92%				22,631		93%		350		144%

		MPFM-6 Well 2		MPFM-6		ESP		2022-06-07 09:08:18		2022-06-07 09:08:18		2022-06-07 09:21:50		0		10		0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!				- 0		ERROR:#DIV/0!		350		-100%		No		Bad Data

		MPFM-6 Well 2		MPFM-6		ESP		2022-06-07 07:59:47		2022-06-07 07:59:47		2022-06-07 09:06:40		1		10		1		6		10		26		16		14		19		16		33		38%		42%		-12%				2,208		92%		350		103%		No		Bad Data

		MPFM-6 Well 2		MPFM-6		ESP		2022-06-02 00:09:58		2022-06-02 00:09:58		2022-06-02 08:18:19		8		10		8		118		147		101		265		97		141		137		238		45%		41%		9%				18,905		93%		350		101%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 2		MPFM-6		ESP		2022-05-24 10:05:04		2022-05-24 10:05:04		2022-05-24 18:13:09		8		10		8		131		138		113		269		100		151		179		251		49%		40%		22%				24,701		95%		350		112%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 2		MPFM-6		ESP		2022-05-22 09:04:58		2022-05-22 09:04:58		2022-05-22 17:13:31		8		10		8		114		152		120		266		87		147		180		234		43%		37%		15%				24,839		95%		350		97%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 2		MPFM-6		ESP		2022-05-20 10:00:07		2022-05-20 10:00:07		2022-05-20 18:08:17		8		10		8		115		150		124		265		105		139		183		244		43%		43%		1%				25,253		95%		350		106%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 2		MPFM-6		ESP		2022-05-18 17:09:50		2022-05-18 17:09:50		2022-05-19 01:18:11		8		10		8		128		147		123		275		105		142		183		247		47%		43%		9%				25,253		95%		350		108%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 2		MPFM-6		ESP		2022-04-24 18:55:12		2022-04-24 18:55:12		2022-04-25 03:03:34		8		10		8		122		177		(32,627)		299		106		181		190		287		41%		37%		10%		1,792		26,219		94%		350		142%		No		Bad agar test		Bad gas reading

		MPFM-6 Well 2		MPFM-6		ESP		2022-04-23 10:15:11		2022-04-23 10:15:11		2022-04-23 18:23:35		8		10		8		127		167		145		294		119		162		192		281		43%		42%		2%		1,613		26,495		94%		350		137%

		MPFM-6 Well 2		MPFM-6		ESP		2022-04-22 17:55:21		2022-04-22 17:55:21		2022-04-23 02:03:45		8		10		8		92		146		151		238		76		146		157		222		39%		34%		13%		2,066		21,665		95%		350		87%

		MPFM-6 Well 2		MPFM-6		ESP		2022-04-22 01:35:12		2022-04-22 01:35:12		2022-04-22 09:43:36		8		10		8		87		177		124		264		76		143		157		219		33%		35%		-5%		2,066		21,665		95%		350		84%

		MPFM-6 Well 2		MPFM-6		ESP		2022-04-21 09:15:45		2022-04-21 09:15:45		2022-04-21 17:23:38		8		10		8		89		153		109		242		75		158		155		233		37%		32%		14%		2,067		21,389		94%		350		96%

		MPFM-6 Well 2		MPFM-6		ESP		2022-04-20 16:55:13		2022-04-20 16:55:13		2022-04-21 01:03:37		8		10		8		116		166		108		282		120		171		195		291		41%		41%		-0%		1,625		26,909		94%		350		145%

		MPFM-6 Well 2		MPFM-6		ESP		2022-04-20 00:35:18		2022-04-20 00:35:18		2022-04-20 08:43:38		8		10		8		115		171		149		286		116		178		197		294		40%		39%		2%		1,698		27,185		94%		350		148%

		MPFM-6 Well 2		MPFM-6		ESP		2022-04-19 08:15:17		2022-04-19 08:15:17		2022-04-19 16:23:40		8		10		8		132		187		144		319		124		171		202		295		41%		42%		-2%		1,629		27,874		94%		350		149%

		MPFM-6 Well 2		MPFM-6		ESP		2022-04-18 15:55:24		2022-04-18 15:55:24		2022-04-19 00:03:40		8		10		8		135		177		143		312		121		167		201		288		43%		42%		3%		1,661		27,736		94%		350		143%

		MPFM-6 Well 2		MPFM-6		ESP		2022-04-17 07:15:18		2022-04-17 07:15:18		2022-04-17 15:23:45		8		10		8		136		179		146		315		123		168		202		291		43%		42%		2%		1,642		27,874		94%		350		145%

		MPFM-6 Well 2		MPFM-6		ESP		2022-04-16 14:55:19		2022-04-16 14:55:19		2022-04-16 23:03:45		8		10		8		123		178		150		301		119		172		202		291		41%		41%		-0%		1,697		27,874		94%		350		145%

		MPFM-6 Well 2		MPFM-6		ESP		2022-04-15 22:35:16		2022-04-15 22:35:16		2022-04-16 06:43:43		8		10		8		130		183		146		313		119		177		199		296		42%		40%		3%		1,672		27,460		94%		350		149%

		MPFM-6 Well 2		MPFM-6		ESP		2022-04-15 06:15:20		2022-04-15 06:15:20		2022-04-15 14:23:45		8		10		8		126		179		152		305		123		174		200		297		41%		41%		-0%		1,626		27,598		94%		350		150%

		MPFM-6 Well 2		MPFM-6		ESP		2022-04-14 13:55:29		2022-04-14 13:55:29		2022-04-14 22:03:47		8		10		8		136		184		153		320		122		172		201		294		43%		41%		2%		1,648		27,736		94%		350		148%

		MPFM-6 Well 2		MPFM-6		ESP		2022-04-13 21:35:24		2022-04-13 21:35:24		2022-04-14 05:43:47		8		10		8		130		194		157		324		120		180		204		300		40%		40%		0%		1,700		28,150		94%		350		153%

		MPFM-6 Well 2		MPFM-6		ESP		2022-04-13 05:15:19		2022-04-13 05:15:19		2022-04-13 13:23:45		8		10		8		129		193		156		322		126		180		205		306		40%		41%		-3%		1,627		28,288		94%		350		158%

		MPFM-6 Well 2		MPFM-6		ESP		2022-04-12 12:55:19		2022-04-12 12:55:19		2022-04-12 21:03:45		8		10		8		129		187		155		316		124		180		201		304		41%		41%		0%		1,621		27,736		94%		350		156%

		MPFM-6 Well 2		MPFM-6		ESP		2022-04-11 20:35:28		2022-04-11 20:35:28		2022-04-12 04:43:45		8		10		8		131		198		157		329		120		183		202		303		40%		40%		1%		1,683		27,874		94%		350		155%

		MPFM-6 Well 2		MPFM-6		ESP		2022-04-11 04:15:29		2022-04-11 04:15:29		2022-04-11 12:23:45		8		10		8		135		190		159		325		125		178		201		303		42%		41%		1%		1,608		27,736		94%		350		155%

		MPFM-6 Well 2		MPFM-6		ESP		2022-04-10 11:55:24		2022-04-10 11:55:24		2022-04-10 20:03:48		8		10		8		137		190		159		327		125		180		203		305		42%		41%		2%		1,624		28,012		94%		350		157%

		MPFM-6 Well 2		MPFM-6		ESP		2022-04-09 19:35:32		2022-04-09 19:35:32		2022-04-10 03:43:47		8		10		8		139		192		163		331		122		182		203		304		42%		40%		5%		1,664		28,012		94%		350		156%

		MPFM-6 Well 2		MPFM-6		ESP		2022-04-09 03:15:23		2022-04-09 03:15:23		2022-04-09 11:23:46		8		10		8		140		198		162		338		131		176		209		307		41%		43%		-3%		1,595		28,840		94%		350		159%

		MPFM-6 Well 2		MPFM-6		ESP		2022-04-08 10:55:27		2022-04-08 10:55:27		2022-04-08 19:03:54		8		10		8		136		196		162		332		122		189		205		311		41%		39%		4%		1,680		28,288		94%		350		162%

		MPFM-6 Well 2		MPFM-6		ESP		2022-04-07 18:35:30		2022-04-07 18:35:30		2022-04-08 02:43:52		8		10		8		142		180		163		322		131		174		206		305		44%		43%		3%		1,573		28,426		94%		350		157%

		MPFM-6 Well 2		MPFM-6		ESP		2022-04-07 02:15:27		2022-04-07 02:15:27		2022-04-07 10:23:49		8		10		8		139		205		162		344		132		178		211		310		40%		43%		-5%		1,598		29,116		94%		350		161%

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-09-02 20:01:00		2022-09-02 20:01:00		2022-09-02 21:53:29		2		10		2		25		38		114		63		22		38		121		60		40%		37%		8%				16,697		98%		350		119%

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-09-02 03:40:56		2022-09-02 03:40:56		2022-09-02 11:49:04		8		10		8		129		151		524		280		95		172		562		267		46%		36%		29%				77,552		98%		350		125%

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-09-01 11:20:46		2022-09-01 11:20:46		2022-09-01 19:29:08		8		10		8		111		171		500		282		94		174		537		268		39%		35%		12%				74,102		98%		350		126%

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-08-31 19:00:28		2022-08-31 19:00:28		2022-09-01 03:09:03		8		10		8		112		146		484		258		95		178		582		273		43%		35%		25%				80,312		98%		350		130%

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-08-31 02:40:51		2022-08-31 02:40:51		2022-08-31 10:49:03		8		10		8		139		114		510		253		96		166		519		262		55%		37%		50%				71,618		98%		350		121%

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-08-30 10:21:03		2022-08-30 10:21:03		2022-08-30 18:29:10		8		10		8		153		125		592		278		114		190		585		304		55%		38%		47%				80,726		98%		350		156%

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-08-29 18:01:03		2022-08-29 18:01:03		2022-08-30 02:09:03		8		10		8		151		124		529		275		96		172		559		268		55%		36%		53%				77,138		98%		350		126%

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-06-08 06:38:53		2022-06-08 06:38:53		2022-06-08 07:14:48		1		10		1		3		7		17		10		3		5		16		8		30%		38%		-20%				2,208		98%		350		-8%		No		Bad Data

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-06-07 18:28:47		2022-06-07 18:28:47		2022-06-08 06:37:24		12		10		12		- 0		- 0		- 0		- 0		- 0		- 0		23		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!				3,174		100%		350		-100%		No		Bad Data

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-06-07 09:23:34		2022-06-07 09:23:34		2022-06-07 17:37:53		8		10		8		- 0		- 0		- 0		- 0		- 0		- 0		16		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!				2,208		100%		350		-100%		No		Bad Data

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-06-06 07:00:55		2022-06-06 07:00:55		2022-06-06 07:02:42		0		10		0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!				- 0		ERROR:#DIV/0!		350		-100%		No		Bad Data

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-06-05 14:59:46		2022-06-05 14:59:46		2022-06-06 06:59:24		16		10		16		2		3		6		5		- 0		3		21		3		40%		0%		ERROR:#DIV/0!				2,898		99%		350		-99%		No		Bad Data

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-06-04 14:49:53		2022-06-04 14:49:53		2022-06-05 14:58:11		24		10		24		- 0		- 0		- 0		- 0		- 0		- 0		32		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!				4,416		100%		350		-100%		No		Bad Data

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-06-03 11:28:32		2022-06-03 11:28:32		2022-06-03 21:05:46		10		10		10		140		112		564		252		97		185		540		282		56%		34%		62%				74,516		98%		350		101%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-06-01 09:09:50		2022-06-01 09:09:50		2022-06-01 15:42:31		7		10		7		95		86		395		181		70		129		378		199		52%		35%		49%				52,161		98%		350		108%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-05-31 09:00:41		2022-05-31 09:00:41		2022-06-01 09:08:03		24		10		24		381		302		1,470		683		258		491		1,398		749		56%		34%		62%				192,913		98%		350		113%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-05-30 08:49:43		2022-05-30 08:49:43		2022-05-31 08:58:54		24		10		24		394		320		1,538		714		267		508		1,471		775		55%		34%		60%				202,987		98%		350		120%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-05-29 08:40:04		2022-05-29 08:40:04		2022-05-29 10:19:29		2		10		2		23		20		93		43		16		31		89		47		53%		34%		57%				12,281		98%		350		94%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-05-28 08:28:37		2022-05-28 08:28:37		2022-05-29 08:38:34		24		10		24		356		298		1,496		654		262		489		1,408		751		54%		35%		56%				194,293		98%		350		113%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-05-26 17:28:46		2022-05-26 17:28:46		2022-05-27 05:27:25		12		10		12		184		152		765		336		134		246		727		380		55%		35%		55%				100,320		98%		350		118%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-05-26 17:17:18		2022-05-26 17:17:18		2022-05-26 17:17:18		0		10		0		312		266		1,091		578		213		390		1,048		603		54%		35%		53%				144,616		98%		350		59304623%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-05-16 14:40:25		2022-05-16 14:40:25		2022-05-17 08:05:04		17		10		17		312		266		1,091		578		213		390		1,048		603		54%		35%		53%				144,616		98%		350		137%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-05-15 14:29:03		2022-05-15 14:29:03		2022-05-16 14:38:38		24		10		24		407		417		1,514		824		306		567		1,442		873		49%		35%		41%				198,985		98%		350		148%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-05-14 18:39:54		2022-05-14 18:39:54		2022-05-15 13:59:58		19		10		19		180		147		659		327		119		219		658		338		55%		35%		56%				90,799		98%		350		20%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-05-13 18:29:02		2022-05-13 18:29:02		2022-05-14 18:38:25		24		10		24		432		367		1,564		799		289		528		1,502		817		54%		35%		53%				207,265		98%		350		132%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-05-13 08:30:13		2022-05-13 08:30:13		2022-05-13 17:57:17		9		10		9		162		153		612		315		114		211		599		325		51%		35%		47%				82,657		98%		350		136%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-05-12 08:20:23		2022-05-12 08:20:23		2022-05-13 08:28:32		24		10		24		444		375		1,606		819		297		542		1,556		839		54%		35%		53%				214,716		98%		350		138%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-05-11 08:09:24		2022-05-11 08:09:24		2022-05-12 08:18:54		24		10		24		444		365		1,593		809		296		538		1,538		834		55%		35%		55%				212,232		98%		350		137%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-05-10 23:40:19		2022-05-10 23:40:19		2022-05-11 07:48:27		8		10		8		154		112		520		266		96		177		493		273		58%		35%		65%				68,030		98%		350		130%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-05-10 15:29:51		2022-05-10 15:29:51		2022-05-10 23:38:47		8		10		8		148		120		529		268		93		178		509		271		55%		34%		61%				70,238		98%		350		128%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-05-07 00:49:53		2022-05-07 00:49:53		2022-05-07 08:58:25		8		10		8		133		135		534		268		101		181		506		282		50%		36%		39%		5,010		69,824		98%		350		137%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-05-06 16:40:50		2022-05-06 16:40:50		2022-05-07 00:48:25		8		10		8		168		110		533		278		103		182		513		285		60%		36%		67%		4,981		70,790		98%		350		140%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-05-06 08:30:26		2022-05-06 08:30:26		2022-05-06 16:38:58		8		10		8		139		140		534		279		103		177		521		280		50%		37%		35%		5,058		71,894		98%		350		136%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-05-06 00:20:25		2022-05-06 00:20:25		2022-05-06 08:28:36		8		10		8		145		131		521		276		102		181		500		283		53%		36%		46%		4,902		68,996		98%		350		139%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-05-05 16:10:02		2022-05-05 16:10:02		2022-05-06 00:18:43		8		10		8		154		131		524		285		107		186		506		293		54%		37%		48%		4,729		69,824		98%		350		147%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-05-05 08:00:40		2022-05-05 08:00:40		2022-05-05 16:08:24		8		10		8		155		121		517		276		101		180		498		281		56%		36%		56%		4,931		68,720		98%		350		137%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-05-04 23:50:09		2022-05-04 23:50:09		2022-05-05 07:58:55		8		10		8		136		131		519		267		99		180		494		279		51%		35%		44%		4,990		68,168		98%		350		135%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-05-04 15:40:11		2022-05-04 15:40:11		2022-05-04 23:48:29		8		10		8		150		136		534		286		103		184		514		287		52%		36%		46%		4,990		70,928		98%		350		142%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-05-04 07:30:13		2022-05-04 07:30:13		2022-05-04 15:38:27		8		10		8		161		129		532		290		106		189		514		295		56%		36%		55%		4,849		70,928		98%		350		149%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-05-03 23:20:28		2022-05-03 23:20:28		2022-05-04 07:28:32		8		10		8		145		130		524		275		105		186		493		291		53%		36%		46%		4,695		68,030		98%		350		145%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-05-03 15:10:02		2022-05-03 15:10:02		2022-05-03 23:18:56		8		10		8		150		128		519		278		105		183		500		288		54%		36%		48%		4,762		68,996		98%		350		142%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-05-03 06:59:50		2022-05-03 06:59:50		2022-05-03 15:08:28		8		10		8		153		117		507		270		103		181		476		284		57%		36%		56%		4,621		65,684		98%		350.00		139%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-05-02 01:28:59		2022-05-02 01:28:59		2022-05-02 03:21:47		2		10		2		4		5		9		9		7		4		4		11		44%		64%		-30%		571		552		90%		350		-60%		No		Below operating envelope		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-05-01 10:59:32		2022-05-01 10:59:32		2022-05-01 17:38:39		7		10		7		136		153		535		289		110		204		509		314		47%		35%		34%		4,627		70,238		98%		350		224%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-05-01 08:40:20		2022-05-01 08:40:20		2022-05-01 08:59:14		2		10		2		56		48		198		104		40		70		189		110		54%		36%		48%		4,725		26,081		98%		350		208%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-04-29 06:20:12		2022-04-29 06:20:12		2022-04-29 14:28:32		8		10		8		189		183		683		372		138		249		666		387		51%		36%		42%		4,826		91,903		98%		350		226%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-04-28 22:10:00		2022-04-28 22:10:00		2022-04-29 06:18:36		8		10		8		190		172		691		362		137		243		664		380		52%		36%		46%		4,847		91,627		98%		350		220%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-04-28 13:59:13		2022-04-28 13:59:13		2022-04-28 22:08:32		8		10		8		192		176		689		368		137		245		671		382		52%		36%		45%		4,898		92,593		98%		350		221%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-04-28 07:24:52		2022-04-28 07:24:52		2022-04-28 13:52:30		6		10		6		113		168		531		281		93		189		527		282		40%		33%		22%		5,667		72,722		98%		350		199%		No		Well test too short

		MPFM-6 Well 3		MPFM-6		GASLIFT		2022-04-26 13:21:18		2022-04-26 13:21:18		2022-04-26 21:31:02		8		10		8		155		203		681		358		128		275		672		403		43%		32%		36%		5,250		92,731		98%		350		239%

		MPFM-6 Well 4		MPFM-6		ESP		2022-06-25 17:58:32		2022-06-25 17:58:32		2022-06-26 02:07:41		8		10		8		- 0		- 0		- 0		- 0		65		225		168		290		ERROR:#DIV/0!		22%		ERROR:#DIV/0!				23,183		93%		350		144%		No		Bad data

		MPFM-6 Well 4		MPFM-6		ESP		2022-06-25 17:58:32		2022-06-25 17:58:32		2022-06-26 02:07:41		8		10		8		- 0		- 0		- 0		- 0		65		225		168		290		ERROR:#DIV/0!		22%		ERROR:#DIV/0!				23,183		93%		350		144%		No		Bad data

		MPFM-6 Well 4		MPFM-6		ESP		2022-06-04 14:28:31		2022-06-04 14:28:31		2022-06-04 14:48:22		0		10		0		4		4		1		8		2		5		2		7		50%		29%		75%				276		88%		350		45%		No		Well test too short

		MPFM-6 Well 4		MPFM-6		ESP		2022-06-02 23:40:20		2022-06-02 23:40:20		2022-06-03 07:48:00		8		10		8		129		173		102		302		70		192		140		262		43%		27%		60%				19,319		93%		350		121%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 4		MPFM-6		ESP		2022-05-25 02:24:41		2022-05-25 02:24:41		2022-05-25 10:33:11		8		10		8		135		182		114		317		63		222		183		285		43%		22%		93%				25,253		94%		350		140%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 4		MPFM-6		ESP		2022-05-23 09:35:01		2022-05-23 09:35:01		2022-05-23 17:43:22		8		10		8		145		165		118		310		67		212		181		279		47%		24%		95%				24,977		94%		350		135%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 4		MPFM-6		ESP		2022-05-21 16:47:02		2022-05-21 16:47:02		2022-05-22 00:53:23		8		10		8		151		170		123		321		62		238		184		300		47%		21%		128%				25,391		94%		350		154%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 4		MPFM-6		ESP		2022-05-19 17:40:08		2022-05-19 17:40:08		2022-05-20 01:48:11		8		10		8		150		167		124		317		70		204		189		274		47%		26%		85%				26,081		94%		350		131%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 4		MPFM-6		ESP		2022-05-18 00:49:59		2022-05-18 00:49:59		2022-05-18 08:58:19		8		10		8		42		26		13		68		32		32		72		64		62%		50%		24%				9,935		97%		350		-46%		No		Below operating envelope		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 5		MPFM-6		ESP		2022-08-29 12:50:50		2022-08-29 12:50:50		2022-08-29 17:19:01		4		10		4		38		36		19		74		37		36		46		73		51%		51%		1%				6,348		94%		350		12%

		MPFM-6 Well 5		MPFM-6		ESP		2022-08-28 12:20:41		2022-08-28 12:20:41		2022-08-28 20:29:16		8		10		8		50		52		54		102		56		105		110		161		49%		35%		41%				15,179		94%		350		36%

		MPFM-6 Well 5		MPFM-6		ESP		2022-06-24 12:19:41		2022-06-24 12:19:41		2022-06-24 14:22:15		2		10		2		6		1		22		7		- 0		1		1		1		86%		0%		ERROR:#DIV/0!				138		96%		350		-97%		No		Bad data

		MPFM-6 Well 5		MPFM-6		ESP		2022-06-23 13:34:20		2022-06-23 13:34:20		2022-06-23 14:19:41		1		10		1		- 0		- 0		- 0		- 0		- 0		- 0		1		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!				138		100%		350		-100%		No		Bad data

		MPFM-6 Well 5		MPFM-6		ESP		2022-06-22 12:59:18		2022-06-22 12:59:18		2022-06-22 21:07:47		8		10		8		1		- 0		3		1		3		- 0		43		3		100%		100%		0%				5,934		100%		350		-97%		No		Bad data

		MPFM-6 Well 5		MPFM-6		ESP		2022-06-21 12:29:39		2022-06-21 12:29:39		2022-06-21 20:37:54		8		10		8		- 0		1		1		1		2		- 0		35		2		0%		100%		-100%				4,830		100%		350		-98%		No		Bad data

		MPFM-6 Well 5		MPFM-6		ESP		2022-06-21 03:09:36		2022-06-21 03:09:36		2022-06-21 04:18:01		1		10		1		- 0		- 0		- 0		- 0		- 0		- 0		4		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!				552		100%		350		-100%		No		Bad data

		MPFM-6 Well 5		MPFM-6		ESP		2022-06-20 12:04:19		2022-06-20 12:04:19		2022-06-20 18:58:12		7		10		7		2		2		4		4		7		1		33		8		50%		88%		-43%				4,554		99%		350		-92%		No		Below operating envelope

		MPFM-6 Well 5		MPFM-6		ESP		2022-06-06 23:49:36		2022-06-06 23:49:36		2022-06-07 07:58:09		8		10		8		1		- 0		- 0		1		1		- 0		29		1		100%		100%		0%				4,002		100%		350		-99%		No		Bad Data

		MPFM-6 Well 5		MPFM-6		ESP		2022-06-01 16:00:24		2022-06-01 16:00:24		2022-06-02 00:08:00		8		10		8		16		19		29		35		19		12		51		31		46%		61%		-25%				7,038		98%		350		-74%		No		Below operating envelope		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 5		MPFM-6		ESP		2022-05-26 10:29:38		2022-05-26 10:29:38		2022-05-26 13:47:11		3		10		3		1		1		1		2		5		- 0		25		5		50%		100%		-50%				3,450		99%		350		-90%		No		Well test too short		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 5		MPFM-6		ESP		2022-05-26 08:20:11		2022-05-26 08:20:11		2022-05-26 09:48:35		1		10		1		- 0		- 0		- 0		- 0		- 0		- 0		7		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!				966		100%		350		-100%		No		Bad Data

		MPFM-6 Well 5		MPFM-6		ESP		2022-05-23 17:45:02		2022-05-23 17:45:02		2022-05-24 01:53:17		8		10		8		44		40		11		84		41		39		71		80		52%		51%		2%				9,797		96%		350		-33%		No		Below operating envelope		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 5		MPFM-6		ESP		2022-05-22 17:15:05		2022-05-22 17:15:05		2022-05-23 01:23:22		8		10		8		10		14		29		24		25		2		61		27		42%		93%		-55%				8,418		98%		350		-77%		No		Below operating envelope		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 5		MPFM-6		ESP		2022-05-21 02:20:04		2022-05-21 02:20:04		2022-05-21 16:44:07		14		10		14		50		40		20		90		46		42		124		88		56%		52%		6%				17,111		97%		350		-58%		No		Below operating envelope		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 5		MPFM-6		ESP		2022-05-19 09:29:54		2022-05-19 09:29:54		2022-05-19 17:38:36		8		10		8		103		38		17		141		63		61		85		124		73%		51%		44%				11,729		94%		350		4%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 5		MPFM-6		ESP		2022-05-17 16:40:24		2022-05-17 16:40:24		2022-05-18 00:48:27		8		10		8		42		26		13		68		32		32		72		64		62%		50%		24%				9,935		97%		350		-46%		No		Below operating envelope		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 6		MPFM-6		ESP		2022-09-02 11:50:39		2022-09-02 11:50:39		2022-09-02 19:59:23		8		10		8		50		37		288		87		34		50		318		84		57%		40%		42%				43,882		99%		350		-29%		No		Below operating envelope

		MPFM-6 Well 6		MPFM-6		ESP		2022-09-01 19:30:59		2022-09-01 19:30:59		2022-09-02 03:39:25		8		10		8		55		46		324		101		59		30		349		89		54%		66%		-18%				48,159		99%		350		-25%		No		Below operating envelope

		MPFM-6 Well 6		MPFM-6		ESP		2022-09-01 03:10:41		2022-09-01 03:10:41		2022-09-01 11:19:17		8		10		8		- 0		- 0		- 0		- 0		- 0		- 0		2		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!				276		100%		350		-100%		No		Bad Data

		MPFM-6 Well 6		MPFM-6		ESP		2022-08-31 10:50:50		2022-08-31 10:50:50		2022-08-31 18:59:00		8		10		8		54		36		304		90		40		37		331		77		60%		52%		16%				45,675		99%		350		-35%		No		Below operating envelope

		MPFM-6 Well 6		MPFM-6		ESP		2022-08-30 18:30:48		2022-08-30 18:30:48		2022-08-31 02:39:23		8		10		8		71		18		320		89		53		42		345		95		80%		56%		43%				47,607		99%		350		-20%		No		Below operating envelope

		MPFM-6 Well 6		MPFM-6		ESP		2022-08-30 02:10:42		2022-08-30 02:10:42		2022-08-30 10:19:26		8		10		8		44		37		322		81		58		42		344		100		54%		58%		-6%				47,469		99%		350		-16%		No		Below operating envelope

		MPFM-6 Well 6		MPFM-6		ESP		2022-06-25 04:39:17		2022-06-25 04:39:17		2022-06-25 11:05:22		6		10		6		- 0		- 0		- 0		- 0		- 0		- 0		6		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!				828		100%		350		-100%		No		Bad Data

		MPFM-6 Well 6		MPFM-6		ESP		2022-06-24 05:54:19		2022-06-24 05:54:19		2022-06-24 12:18:05		6		10		6		32		23		22		55		6		7		13		13		58%		46%		26%				1,794		96%		350		-86%		No		Well test too short

		MPFM-6 Well 6		MPFM-6		ESP		2022-06-23 05:19:37		2022-06-23 05:19:37		2022-06-23 13:32:42		8		10		8		67		57		14		124		61		73		76		134		54%		46%		19%				10,487		93%		350		12%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 6		MPFM-6		ESP		2022-06-22 04:49:29		2022-06-22 04:49:29		2022-06-22 12:57:39		8		10		8		52		72		40		124		57		71		67		128		42%		45%		-6%				9,245		93%		350		8%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 6		MPFM-6		ESP		2022-06-21 04:19:38		2022-06-21 04:19:38		2022-06-21 12:27:49		8		10		8		42		85		30		127		54		64		57		118		33%		46%		-28%				7,866		92%		350		-1%		No		Bad data

		MPFM-6 Well 6		MPFM-6		ESP		2022-06-20 03:54:18		2022-06-20 03:54:18		2022-06-20 12:02:43		8		10		8		42		61		31		103		53		65		58		118		41%		45%		-9%				8,004		92%		350		-1%		No		Below operating envelope

		MPFM-6 Well 6		MPFM-6		ESP		2022-06-19 11:34:22		2022-06-19 11:34:22		2022-06-19 19:42:45		8		10		8		57		98		35		155		60		74		59		134		37%		45%		-18%				8,142		92%		350		13%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 6		MPFM-6		ESP		2022-06-18 19:14:38		2022-06-18 19:14:38		2022-06-19 03:22:43		8		10		8		62		67		28		129		52		76		52		128		48%		41%		18%				7,176		91%		350		8%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 6		MPFM-6		ESP		2022-06-18 02:54:29		2022-06-18 02:54:29		2022-06-18 11:02:53		8		10		8		56		66		29		122		51		69		45		120		46%		43%		8%				6,210		90%		350		1%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 6		MPFM-6		ESP		2022-06-17 10:34:30		2022-06-17 10:34:30		2022-06-17 18:42:51		8		10		8		47		63		26		110		48		63		43		111		43%		43%		-1%				5,934		90%		350		-6%		No		Below operating envelope

		MPFM-6 Well 6		MPFM-6		ESP		2022-06-16 18:14:28		2022-06-16 18:14:28		2022-06-17 02:22:54		8		10		8		24		84		33		108		50		65		45		115		22%		43%		-49%				6,210		91%		350		-3%		No		Below operating envelope

		MPFM-6 Well 6		MPFM-6		ESP		2022-06-16 01:54:29		2022-06-16 01:54:29		2022-06-16 10:03:00		8		10		8		39		77		30		116		49		67		44		116		34%		42%		-20%				6,072		90%		350		-2%		No		Below operating envelope

		MPFM-6 Well 6		MPFM-6		ESP		2022-06-15 09:36:25		2022-06-15 09:36:25		2022-06-15 17:42:54		8		10		8		55		67		29		122		52		67		47		119		45%		44%		3%				6,486		91%		350		1%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 6		MPFM-6		ESP		2022-06-14 09:49:23		2022-06-14 09:49:23		2022-06-14 19:12:50		9		10		9		67		62		28		129		57		72		52		129		52%		44%		18%				7,176		91%		350		-6%		No		Below operating envelope		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 6		MPFM-6		ESP		2022-06-13 17:28:42		2022-06-13 17:28:42		2022-06-14 01:38:08		8		10		8		34		72		28		106		48		62		45		110		32%		44%		-26%				6,210		91%		350		-8%		No		Below operating envelope		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 6		MPFM-6		ESP		2022-06-06 07:28:49		2022-06-06 07:28:49		2022-06-06 15:38:15		8		10		8		42		40		11		82		42		56		38		98		51%		43%		20%				5,244		91%		350		-18%		No		Bad Data

		MPFM-6 Well 6		MPFM-6		ESP		2022-06-02 15:28:44		2022-06-02 15:28:44		2022-06-02 23:38:22		8		10		8		69		57		27		126		56		78		57		134		55%		42%		31%				7,866		91%		350		13%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 6		MPFM-6		ESP		2022-06-02 08:20:06		2022-06-02 08:20:06		2022-06-02 09:56:02		2		10		2		11		14		2		25		11		14		11		25		44%		44%		0%				1,518		92%		350		7%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 6		MPFM-6		ESP		2022-05-24 18:14:57		2022-05-24 18:14:57		2022-05-25 02:23:09		8		10		8		69		64		14		133		60		60		94		120		52%		50%		4%				12,971		95%		350		1%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 6		MPFM-6		ESP		2022-05-23 01:24:58		2022-05-23 01:24:58		2022-05-23 09:33:30		8		10		8		59		73		48		132		52		47		89		99		45%		53%		-15%				12,281		96%		350		-17%		No		Below operating envelope		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 6		MPFM-6		ESP		2022-05-20 18:09:54		2022-05-20 18:09:54		2022-05-21 02:18:26		8		10		8		60		43		20		103		52		52		88		104		58%		50%		17%				12,143		95%		350		-12%		No		Below operating envelope		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 6		MPFM-6		ESP		2022-05-19 01:19:49		2022-05-19 01:19:49		2022-05-19 09:28:11		8		10		8		72		24		38		96		49		55		85		104		75%		47%		59%				11,729		95%		350		-12%		No		Below operating envelope		Major consistent deviation, needs troubleshooting

		MPFM-6 Well 6		MPFM-6		ESP		2022-05-17 08:29:43		2022-05-17 08:29:43		2022-05-17 16:38:42		8		10		8		62		46		37		108		213		54		90		267		57%		80%		-28%				12,419		89%		350		125%		No		Systemic Repeating Issue		Major consistent deviation, needs troubleshooting

		MPFM-8 Well 1		MPFM-8		FLOWING		9/13/22		2022-09-13 00:53		2022-09-13 13:23		12		1		12		415		1,025		1,850		1,440		334		1,059		1,780		1,393		29%		24%		20%		5,329		245,627		97%		800		248%

		MPFM-8 Well 1		MPFM-8		FLOWING		9/12/22		2022-09-11 11:23		2022-09-11 23:53		12		1		12		398		1,051		1,855		1,449		329		1,064		1,801		1,393		27%		24%		16%				248,524		97%		800		248%

		MPFM-8 Well 1		MPFM-8		FLOWING		9/10/22		2022-09-10 05:21		2022-09-10 17:51		12		1		12		503		1,119		1,655		1,622		335		1,108		1,609		1,443		31%		23%		34%		4,803		222,030		96%		800		261%		No		Greater Than 50% Deviation

		MPFM-8 Well 1		MPFM-8		FLOWING		9/9/22		2022-09-08 15:51		2022-09-09 04:21		12		1		12		432		1,020		1,570		1,452		401		1,130		1,485		1,531		30%		26%		14%		3,703		204,919		96%		800		283%

		MPFM-8 Well 1		MPFM-8		FLOWING		9/7/22		2022-09-04 14:41		2022-09-04 14:42		- 0		1		- 0		565		1,067		1,510		1,632		- 0		- 0		- 0		- 0		35%		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		ERROR:#DIV/0!		No		Bad data

		MPFM-8 Well 1		MPFM-8		FLOWING		9/2/22		2022-09-02 04:58		2022-09-02 17:28		12		1		12		558		1,196		1,588		1,754		572		1,165		1,511		1,737		32%		33%		-3%		2,642		208,507		96%		800		334%

		MPFM-8 Well 1		MPFM-8		FLOWING		9/1/22		2022-09-02 04:58		2022-09-02 04:58		- 0		1		- 0		565		1,067		1,510		1,632		- 0		- 0		- 0		- 0		35%		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		ERROR:#DIV/0!		No		Bad Data

		MPFM-8 Well 1		MPFM-8		FLOWING		8/30/22		2022-08-31 05:34		2022-08-31 05:34		- 0		1		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		ERROR:#DIV/0!		No		Bad data

		MPFM-8 Well 1		MPFM-8		FLOWING		8/29/22		2022-08-29 23:22		2022-08-29 23:22		- 0		1		- 0		724		1,897		2,489		2,621		- 0		- 0		- 0		- 0		28%		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		ERROR:#DIV/0!		No		Bad data

		MPFM-8 Well 1		MPFM-8		FLOWING		8/28/22		2022-08-28 15:13		2022-08-28 15:13		- 0		1		- 0		724		1,897		2,489		2,621		- 0		- 0		- 0		- 0		28%		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		ERROR:#DIV/0!		No		Bad data

		MPFM-8 Well 1		MPFM-8		FLOWING		8/27/22		2022-08-27 23:26		2022-08-27 23:26		- 0		1		- 0		635		1,148		1,824		1,783		- 0		- 0		- 0		- 0		36%		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		ERROR:#DIV/0!		No		Bad data

		MPFM-8 Well 1		MPFM-8		FLOWING		8/26/22		2022-08-26 16:28		2022-08-26 16:29		- 0		1		- 0		- 0		- 0		- 0		- 0		260		1,289		1,698		1,549		ERROR:#DIV/0!		17%		ERROR:#DIV/0!		6,525		234,295		96%		800		ERROR:#DIV/0!		No		Bad Data

		MPFM-8 Well 1		MPFM-8		FLOWING		8/26/22		2022-08-26 16:29		2022-08-26 17:22		0		1		0		24		43		97		67		- 0		7		- 0		7		36%		0%		ERROR:#DIV/0!		- 0		- 0		0%		800		-44%		No		Bad data

		MPFM-8 Well 1		MPFM-8		FLOWING		8/26/22		2022-08-26 17:22		2022-08-27 05:52		12		1		12		635		1,148		1,824		1,783		16		80		105		96		36%		17%		112%		6,525		14,524		96%		800		-76%		No		Below operating envelope		Total fluid counts plunged

		MPFM-8 Well 1		MPFM-8		FLOWING		8/25/22		2022-08-26 02:55		2022-08-26 02:55		- 0		1		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		ERROR:#DIV/0!		No		Bad data

		MPFM-8 Well 1		MPFM-8		FLOWING		8/24/22		2022-08-24 10:26		2022-08-24 22:56		12		1		12		- 0		- 0		19		- 0		584		1,748		2,210		2,332		ERROR:#DIV/0!		25%		ERROR:#DIV/0!		3,784		304,963		96%		800		483%		No		Issue at Location		Total fluid counts plunged

		MPFM-8 Well 1		MPFM-8		FLOWING		8/23/22		2022-08-23 16:25		2022-08-23 16:25		- 0		1		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		ERROR:#DIV/0!		No		Bad data

		MPFM-8 Well 1		MPFM-8		FLOWING		8/21/22		2022-08-20 20:30		2022-08-21 09:00		12		1		12		498		1,881		1,013		2,379		373		1,860		992		2,233		21%		17%		25%		2,660		136,888		92%		800		458%

		MPFM-8 Well 1		MPFM-8		FLOWING		8/20/22		2022-08-20 20:29		2022-08-20 20:30		- 0		1		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		ERROR:#DIV/0!		No		Bad Data		No Counts

		MPFM-8 Well 1		MPFM-8		FLOWING		8/19/22		2022-08-20 07:50		2022-08-20 07:50		- 0		1		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		ERROR:#DIV/0!		No		Bad Data		No Counts

		MPFM-8 Well 1		MPFM-8		FLOWING		8/18/22		2022-08-18 14:55		2022-08-19 03:25		12		1		12		733		1,438		1,902		2,171		602		1,498		1,864		2,100		34%		29%		18%		3,096		257,218		96%		800		425%

		MPFM-8 Well 1		MPFM-8		FLOWING		8/17/22		2022-08-17 13:55		2022-08-17 13:55		- 0		1		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		ERROR:#DIV/0!		No		Bad Data		No Tester Counts

		MPFM-8 Well 1		MPFM-8		FLOWING		8/17/22		2022-08-17 13:55		2022-08-18 02:25		12		1		12		95		450		1,584		545		183		356		1,464		539		17%		34%		-49%		8,000		202,021		99%		800		35%		No		Issue at Location		Liquid rates plunged from 2,400 to 539

		MPFM-8 Well 1		MPFM-8		FLOWING		8/14/22		2022-08-13 17:49		2022-08-14 06:19		12		1		12		799		1,552		2,266		2,351		633		1,768		2,232		2,401		34%		26%		29%		3,526		307,999		96%		800		500%

		MPFM-8 Well 1		MPFM-8		FLOWING		8/12/22		2022-08-12 12:07		2022-08-13 00:37		12		1		12		821		1,639		2,189		2,460		633		1,805		2,201		2,438		33%		26%		29%		3,477		303,721		96%		800		510%

		MPFM-8 Well 1		MPFM-8		FLOWING		8/10/22		2022-08-10 13:04		2022-08-10 13:04		- 0		1		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		ERROR:#DIV/0!		No		Bad Data

		MPFM-8 Well 1		MPFM-8		FLOWING		8/9/22		2022-08-09 10:18		2022-08-09 10:18		- 0		1		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		ERROR:#DIV/0!		No		Bad Data

		MPFM-8 Well 1		MPFM-8		FLOWING		8/6/22		2022-08-06 05:43		2022-08-06 18:13		12		1		12		593		1,414		1,331		2,007		356		2,327		971		2,683		30%		13%		123%		2,728		133,991		90%		800		571%		No		Bad Data		Repeated Agar Data

		MPFM-8 Well 1		MPFM-8		FLOWING		8/5/22		2022-08-05 17:13		2022-08-06 05:43		12		1		12		593		1,414		1,331		2,007		539		1,502		1,265		2,041		30%		26%		12%		2,347		174,560		94%		800		410%

		MPFM-8 Well 1		MPFM-8		FLOWING		8/2/22		2022-08-02 14:13		2022-08-02 14:13		- 0		1		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		ERROR:#DIV/0!		No		Bad Data

		MPFM-8 Well 1		MPFM-8		FLOWING		7/31/22		2022-07-31 19:48		2022-08-01 08:18		12		1		12		621		1,413		1,276		2,034		546		1,475		1,226		2,021		31%		27%		13%		2,245		169,179		94%		800		405%

		MPFM-8 Well 1		MPFM-8		FLOWING		7/30/22		2022-07-29 13:10		2022-07-30 01:40		12		1		12		640		1,446		1,519		2,086		591		1,556		1,451		2,147		31%		28%		11%		2,455		200,227		94%		800		437%

		MPFM-8 Well 1		MPFM-8		FLOWING		7/24/22		2022-07-23 12:22		2022-07-24 00:52		12		1		12		682		1,452		1,442		2,134		615		1,549		1,394		2,164		32%		28%		12%		2,267		192,361		94%		800		441%

		MPFM-8 Well 1		MPFM-8		FLOWING		7/22/22		2022-07-20 21:52		2022-07-21 10:22		12		1		12		692		1,592		1,559		2,284		673		1,684		1,522		2,357		30%		29%		6%		2,262		210,024		94%		800		489%

		MPFM-8 Well 1		MPFM-8		FLOWING		7/18/22		2022-07-18 07:22		2022-07-18 19:52		12		1		12		703		1,653		1,581		2,356		704		1,715		1,560		2,419		30%		29%		3%		2,216		215,268		94%		800		505%

		MPFM-8 Well 1		MPFM-8		FLOWING		7/13/22		2022-07-13 02:22		2022-07-13 14:52		12		1		12		684		1,809		1,796		2,493		770		1,841		1,707		2,611		27%		29%		-7%		2,217		235,553		94%		800		553%

		MPFM-8 Well 1		MPFM-8		FLOWING		7/11/22		2022-07-11 00:52		2022-07-11 12:52		12		1		12		658		1,696		1,924		2,354		710		1,830		1,774		2,540		28%		28%		-0%		2,499		244,799		94%		800		535%

		MPFM-8 Well 1		MPFM-8		FLOWING		7/7/22		2022-07-07 10:17		2022-07-07 22:47		12		1		12		699		1,691		1,626		2,390		708		1,743		1,560		2,451		29%		29%		1%		2,203		215,268		94%		800		513%

		MPFM-8 Well 1		MPFM-8		FLOWING		7/5/22		2022-07-04 18:52		2022-07-05 07:22		12		1		12		720		1,866		1,506		2,586		691		1,912		1,500		2,603		28%		27%		5%		2,171		206,989		93%		800		551%

		MPFM-8 Well 1		MPFM-8		FLOWING		6/30/22		2022-06-29 23:16		2022-06-30 03:48		4		1		4		231		633		499		864		226		626		498		852		27%		27%		1%		2,204		68,720		93%		800		535%		No		Well test too short

		MPFM-8 Well 1		MPFM-8		FLOWING		6/26/22		2022-06-26 03:56		2022-06-26 16:26		12		1		12		719		1,758		1,645		2,477		737		1,806		1,639		2,543		29%		29%		0%		2,224		226,170		94%		800		536%

		MPFM-8 Well 1		MPFM-8		FLOWING		6/23/22		2022-06-23 00:56		2022-06-23 13:26		12		1		12		775		1,746		1,609		2,521		750		1,788		1,608		2,538		31%		30%		4%		2,144		221,892		94%		800		535%

		MPFM-8 Well 1		MPFM-8		FLOWING		6/21/22		2022-06-19 23:33		2022-06-20 12:03		12		1		12		835		1,901		1,691		2,736		787		1,906		1,683		2,693		31%		29%		4%		2,139		232,241		94%		800		573%

		MPFM-8 Well 1		MPFM-8		FLOWING		6/17/22		2022-06-16 20:33		2022-06-17 09:03		12		1		12		901		1,998		1,761		2,899		829		2,007		1,763		2,836		31%		29%		6%		2,127		243,281		94%		800		609%

		MPFM-8 Well 1		MPFM-8		FLOWING		6/15/22		2022-06-14 17:56		2022-06-14 18:33		0		1		0		- 0		- 0		- 0		- 0		- 0		- 0		3		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		414		100%		800		-100%		No		Bad data

		MPFM-8 Well 1		MPFM-8		FLOWING		6/13/22		2022-06-12 16:58		2022-06-13 05:28		12		1		12		911		2,195		1,739		3,106		825		2,213		1,761		3,038		29%		27%		8%		2,135		243,005		93%		800		660%

		MPFM-8 Well 1		MPFM-8		FLOWING		6/8/22		2022-06-08 18:30		2022-06-08 19:17		0		1		0		- 0		- 0		- 0		- 0		6		- 0		17		6		ERROR:#DIV/0!		100%		ERROR:#DIV/0!		2,833		2,346		99%		800		-34%		No		Bad data

		MPFM-8 Well 1		MPFM-8		FLOWING		6/6/22		2022-06-05 21:21		2022-06-06 08:07		10		1		10		981		2,144		1,993		3,125		776		1,502		2,190		2,278		31%		34%		-8%		2,822		302,203		96%		800		565%		No		Bad data		Repeated agar data

		MPFM-8 Well 1		MPFM-8		FLOWING		6/5/22		2022-06-04 07:50		2022-06-04 20:20		12		1		12		999		2,135		1,931		3,134		901		2,045		1,974		2,946		32%		31%		4%		2,191		272,397		94%		800		637%

		MPFM-8 Well 1		MPFM-8		FLOWING		6/5/22		2022-06-05 08:50		2022-06-05 21:20		12		1		12		981		2,144		1,993		3,125		899		2,042		2,042		2,941		31%		31%		3%		2,271		281,781		94%		800		635%

		MPFM-8 Well 1		MPFM-8		FLOWING		6/2/22		2022-06-03 01:29		2022-06-03 06:50		5		1		5		982		2,121		1,921		3,103		368		821		777		1,189		32%		31%		2%		2,111		107,220		94%		800		634%		No		Well test too short		Obviously bad test. Oil dev 167%

		MPFM-8 Well 1		MPFM-8		FLOWING		6/2/22		2022-06-03 06:50		2022-06-03 19:20		12		1		12		970		2,125		1,903		3,095		901		2,020		1,912		2,921		31%		31%		2%		2,122		263,842		94%		800		630%

		MPFM-8 Well 1		MPFM-8		FLOWING		5/31/22		2022-05-31 07:38		2022-05-31 20:08		12		1		12		1,028		2,219		1,983		3,247		950		2,060		2,045		3,010		32%		32%		0%		2,153		282,195		94%		800		653%

		MPFM-8 Well 1		MPFM-8		FLOWING		5/27/22		2022-05-28 04:38		2022-05-28 17:08		12		1		12		1,100		2,290		2,138		3,390		1,005		2,178		2,201		3,183		32%		32%		3%		2,190		303,721		94%		800		696%

		MPFM-8 Well 1		MPFM-8		FLOWING		5/25/22		2022-05-25 18:15		2022-05-26 06:45		12		1		12		1,165		2,383		2,316		3,548		921		1,798		1,949		2,719		33%		34%		-3%		2,116		268,947		95%		800		580%

		MPFM-8 Well 1		MPFM-8		FLOWING		5/24/22		2022-05-25 05:45		2022-05-25 18:15		12		1		12		1,165		2,383		2,316		3,548		1,089		2,319		2,339		3,408		33%		32%		3%		2,148		322,764		94%		800		752%

		MPFM-8 Well 1		MPFM-8		FLOWING		5/22/22		2022-05-22 13:31		2022-05-23 02:01		12		1		12		1,250		2,613		2,461		3,863		952		1,847		2,008		2,799		32%		34%		-5%		2,109		277,089		95%		800		600%		No		Bad data		Repeated data

		MPFM-8 Well 1		MPFM-8		FLOWING		5/22/22		2022-05-23 14:31		2022-05-23 14:38		- 0		1		- 0		1,229		2,506		2,436		3,735		- 0		- 0		- 0		- 0		33%		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		ERROR:#DIV/0!		No		Bad data		Incomplete data

		MPFM-8 Well 1		MPFM-8		FLOWING		5/22/22		2022-05-22 01:01		2022-05-22 13:31		12		1		12		1,250		2,613		2,461		3,863		1,164		2,546		2,493		3,710		32%		31%		3%		2,142		344,015		94%		800		828%

		MPFM-8 Well 1		MPFM-8		FLOWING		5/21/22		2022-05-21 00:01		2022-05-21 12:31		12		1		12		1,253		2,755		2,488		4,008		1,150		2,704		2,526		3,854		31%		30%		5%		2,197		348,569		94%		800		864%

		MPFM-8 Well 1		MPFM-8		FLOWING		5/19/22		2022-05-19 12:14		2022-05-19 23:00		10		1		10		1,051		2,015		1,998		3,066		837		1,629		1,755		2,466		34%		34%		1%		2,097		242,177		95%		800		620%		No		Bad data		Repeated Agar data

		MPFM-8 Well 1		MPFM-8		FLOWING		5/19/22		2022-05-19 23:01		2022-05-20 11:31		12		1		12		1,231		2,982		2,356		4,213		1,090		2,918		2,399		4,008		29%		27%		7%		2,201		331,044		94%		800		902%

		MPFM-8 Well 1		MPFM-8		FLOWING		5/18/22		2022-05-18 11:14		2022-05-18 23:44		12		1		12		1,051		2,015		1,998		3,066		984		1,949		2,044		2,933		34%		34%		2%		2,077		282,057		94%		800		633%

		MPFM-8 Well 1		MPFM-8		FLOWING		5/18/22		2022-05-18 23:44		2022-05-19 12:14		12		1		12		700		1,770		1,572		2,470		604		1,818		1,471		2,422		28%		25%		14%		2,435		202,987		94%		800		506%

		MPFM-8 Well 1		MPFM-8		FLOWING		5/17/22		2022-05-17 01:23		2022-05-17 13:53		12		1		12		1,161		2,412		2,253		3,573		333		592		1,695		925		32%		36%		-10%		5,090		233,897		98%		800		131%		No		Bad data		Repeated data

		MPFM-8 Well 1		MPFM-8		FLOWING		5/16/22		2022-05-16 12:53		2022-05-17 01:23		12		1		12		1,161		2,412		2,253		3,573		1,071		2,366		2,317		3,437		32%		31%		4%		2,163		319,728		94%		800		759%

		MPFM-8 Well 1		MPFM-8		FLOWING		5/15/22		2022-05-16 00:23		2022-05-16 12:53		12		1		12		1,088		2,054		2,096		3,142		1,020		2,015		2,112		3,035		35%		34%		3%		2,071		291,440		94%		800		659%

		MPFM-8 Well 1		MPFM-8		FLOWING		5/13/22		2022-05-14 01:51		2022-05-14 14:21		12		1		12		1,106		2,107		2,136		3,213		1,052		2,070		2,174		3,122		34%		34%		2%		2,067		299,996		94%		800		681%

		MPFM-8 Well 1		MPFM-8		FLOWING		5/11/22		2022-05-12 06:33		2022-05-12 19:03		12		1		12		1,164		2,173		2,194		3,337		1,091		2,135		2,255		3,226		35%		34%		3%		2,067		311,173		94%		800		707%

		MPFM-8 Well 1		MPFM-8		FLOWING		5/9/22		2022-05-10 04:33		2022-05-10 17:03		12		1		12		392		763		1,754		1,155		366		676		1,755		1,042		34%		35%		-3%		4,795		242,177		98%		800		161%

		MPFM-8 Well 1		MPFM-8		FLOWING		5/8/22		2022-05-08 12:56		2022-05-09 01:26		12		1		12		395		774		1,912		1,169		374		710		1,884		1,084		34%		35%		-2%		5,037		259,978		98%		800		171%

		MPFM-8 Well 1		MPFM-8		FLOWING		5/7/22		2022-05-08 00:26		2022-05-08 12:56		12		1		12		1,348		2,709		2,653		4,057		1,263		2,761		2,709		4,024		33%		31%		6%		2,145		373,821		94%		800		906%

		MPFM-8 Well 1		MPFM-8		FLOWING		5/6/22		2022-05-06 23:26		2022-05-07 11:56		12		1		12		420		764		1,955		1,184		387		719		1,927		1,106		35%		35%		1%		4,979		265,911		98%		800		177%

		MPFM-8 Well 2		MPFM-8		GASLIFT		9/12/22		2022-09-11 23:53		2022-09-12 12:23		12		1		12		232		561		1,669		793		209		399		1,586		608		29%		34%		-15%				218,856		98%		800		52%

		MPFM-8 Well 2		MPFM-8		GASLIFT		9/10/22		2022-09-10 17:51		2022-09-11 06:21		12		1		12		238		560		1,692		798		187		408		1,604		595		30%		31%		-5%		8,578		221,340		99%		800		49%

		MPFM-8 Well 2		MPFM-8		GASLIFT		9/9/22		2022-09-09 04:21		2022-09-09 16:51		12		1		12		165		506		1,587		671		208		341		1,522		549		25%		38%		-35%		7,317		210,024		99%		800		37%

		MPFM-8 Well 2		MPFM-8		GASLIFT		9/4/22		2022-09-04 14:42		2022-09-04 14:50		- 0		1		- 0		165		525		1,617		690		- 0		- 0		- 0		- 0		24%		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		ERROR:#DIV/0!		No		Bad data

		MPFM-8 Well 2		MPFM-8		GASLIFT		9/3/22		2022-09-03 05:58		2022-09-03 10:53		4		1		4		165		525		1,617		690		121		448		683		569		24%		21%		12%		5,645		94,249		97%		800		287%		No		Well test too short

		MPFM-8 Well 2		MPFM-8		GASLIFT		9/2/22		2022-09-02 17:28		2022-09-03 05:58		12		1		12		165		525		1,617		690		156		534		1,543		690		24%		23%		6%		9,891		212,922		98%		800		73%

		MPFM-8 Well 2		MPFM-8		GASLIFT		8/31/22		2022-08-31 17:38		2022-09-01 06:04		12		1		12		221		504		1,539		725		95		534		1,496		629		30%		15%		102%		15,747		206,437		98%		800		57%		No		Issue at Location		Fluid test counts plummeted from previous test. Drop was picked up by Agar and tester. Obvious something was going on at location.

		MPFM-8 Well 2		MPFM-8		GASLIFT		8/15/22		2022-08-15 19:50		2022-08-16 08:20		12		1		12		348		2,262		940		2,610		305		2,178		924		2,483		13%		12%		9%		3,030		127,505		90%		800		521%

		MPFM-8 Well 2		MPFM-8		GASLIFT		8/12/22		2022-08-12 02:10		2022-08-12 02:10		- 0		1		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		ERROR:#DIV/0!		No		Bad Data

		MPFM-8 Well 2		MPFM-8		GASLIFT		8/10/22		2022-08-10 16:08		2022-08-10 16:08		- 0		1		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		ERROR:#DIV/0!		No		Bad Data

		MPFM-8 Well 2		MPFM-8		GASLIFT		8/10/22		2022-08-10 16:08		2022-08-11 04:38		12		1		12		512		2,176		1,091		2,688		410		2,201		1,083		2,611		19%		16%		21%		2,641		149,446		91%		800		553%

		MPFM-8 Well 2		MPFM-8		GASLIFT		8/9/22		2022-08-09 15:16		2022-08-09 15:16		- 0		1		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		ERROR:#DIV/0!		No		Bad Data

		MPFM-8 Well 2		MPFM-8		GASLIFT		8/9/22		2022-08-09 15:16		2022-08-10 03:46		12		1		12		334		1,758		693		2,092		291		1,688		681		1,979		16%		15%		9%		2,340		93,973		89%		800		395%

		MPFM-8 Well 2		MPFM-8		GASLIFT		8/7/22		2022-08-06 20:53		2022-08-07 09:23		12		1		12		383		2,359		957		2,742		346		2,293		947		2,639		14%		13%		7%		2,737		130,679		90%		800		560%

		MPFM-8 Well 2		MPFM-8		GASLIFT		8/3/22		2022-08-03 15:13		2022-08-04 03:43		12		1		12		178		380		1,439		558		160		321		1,411		481		32%		33%		-4%		8,819		194,707		99%		800		20%

		MPFM-8 Well 2		MPFM-8		GASLIFT		8/2/22		2022-08-02 14:13		2022-08-03 02:43		12		1		12		750		1,602		1,472		2,352		685		1,690		1,457		2,375		32%		29%		11%		2,127		201,055		94%		800		494%

		MPFM-8 Well 2		MPFM-8		GASLIFT		8/1/22		2022-08-01 20:34		2022-08-01 20:34		- 0		1		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		ERROR:#DIV/0!		No		Bad Data

		MPFM-8 Well 2		MPFM-8		GASLIFT		7/31/22		2022-07-31 19:48		2022-07-31 19:48		- 0		1		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		ERROR:#DIV/0!		No		Bad Data

		MPFM-8 Well 2		MPFM-8		GASLIFT		7/30/22		2022-07-30 14:10		2022-07-31 02:40		12		1		12		253		362		1,490		615		178		367		1,447		545		41%		33%		26%		8,129		199,675		98%		800		36%

		MPFM-8 Well 2		MPFM-8		GASLIFT		7/27/22		2022-07-27 11:10		2022-07-27 11:10		- 0		1		- 0		335		2,114		913		2,449		- 0		- 0		- 0		- 0		14%		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		ERROR:#DIV/0!		No		Bad Data

		MPFM-8 Well 2		MPFM-8		GASLIFT		7/27/22		2022-07-27 11:10		2022-07-27 23:40		12		1		12		234		399		1,482		633		168		348		1,482		516		37%		33%		14%		8,821		204,505		99%		800		29%

		MPFM-8 Well 2		MPFM-8		GASLIFT		7/9/22		2022-07-08 11:17		2022-07-08 23:47		12		1		12		156		413		1,733		569		253		340		1,525		593		27%		43%		-36%		6,028		210,438		98%		800		48%

		MPFM-8 Well 2		MPFM-8		GASLIFT		7/3/22		2022-07-02 16:52		2022-07-03 05:22		12		1		12		260		558		1,576		818		303		432		1,519		735		32%		41%		-23%		5,013		209,610		98%		800		84%

		MPFM-8 Well 2		MPFM-8		GASLIFT		6/24/22		2022-06-24 01:56		2022-06-24 14:26		12		1		12		174		439		1,699		613		263		404		1,542		667		28%		39%		-28%		5,863		212,784		98%		800		67%

		MPFM-8 Well 2		MPFM-8		GASLIFT		6/21/22		2022-06-20 22:56		2022-06-21 11:26		12		1		12		215		463		1,411		678		264		444		1,341		708		32%		37%		-15%		5,080		185,048		98%		800		77%

		MPFM-8 Well 2		MPFM-8		GASLIFT		6/19/22		2022-06-17 21:33		2022-06-18 10:03		12		1		12		267		438		1,360		705		257		465		1,287		722		38%		36%		6%		5,008		177,596		98%		800		81%

		MPFM-8 Well 2		MPFM-8		GASLIFT		6/15/22		2022-06-14 18:33		2022-06-15 07:03		12		1		12		266		540		1,356		806		274		495		1,332		769		33%		36%		-7%		4,861		183,806		98%		800		92%

		MPFM-8 Well 2		MPFM-8		GASLIFT		6/11/22		2022-06-10 14:58		2022-06-11 03:28		12		1		12		243		516		1,369		759		280		496		1,343		776		32%		36%		-11%		4,796		185,324		98%		800		94%

		MPFM-8 Well 2		MPFM-8		GASLIFT		6/9/22		2022-06-09 13:58		2022-06-09 13:58		- 0		1		- 0		620		2,069		1,041		2,689		- 0		- 0		- 0		- 0		23%		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		ERROR:#DIV/0!		No		Bad data

		MPFM-8 Well 2		MPFM-8		GASLIFT		6/7/22		2022-06-07 03:22		2022-06-07 15:52		12		1		12		307		600		1,600		907		289		572		1,566		861		34%		34%		1%		5,419		216,096		98%		800		115%

		MPFM-8 Well 2		MPFM-8		GASLIFT		6/1/22		2022-06-01 21:08		2022-06-02 09:38		12		1		12		357		524		1,695		881		427		2,022		999		2,449		41%		17%		132%		2,340		137,854		91%		800		512%		No		Bad data		Repeated data

		MPFM-8 Well 2		MPFM-8		GASLIFT		5/31/22		2022-06-01 08:38		2022-06-01 21:08		12		1		12		357		524		1,695		881		294		480		1,636		774		41%		38%		7%		5,565		225,756		98%		800		94%

		MPFM-8 Well 2		MPFM-8		GASLIFT		5/28/22		2022-05-29 05:38		2022-05-29 18:08		12		1		12		335		582		1,783		917		328		544		1,679		872		37%		38%		-3%		5,119		231,689		98%		800		118%

		MPFM-8 Well 2		MPFM-8		GASLIFT		5/26/22		2022-05-26 15:08		2022-05-27 03:38		12		1		12		624		2,075		1,047		2,699		465		1,983		1,047		2,448		23%		19%		22%		2,252		144,478		91%		800		512%

		MPFM-8 Well 2		MPFM-8		GASLIFT		5/24/22		2022-05-24 17:15		2022-05-25 05:45		12		1		12		338		675		1,780		1,013		326		577		1,732		903		33%		36%		-8%		5,313		239,003		98%		800		126%

		MPFM-8 Well 2		MPFM-8		GASLIFT		5/17/22		2022-05-17 13:53		2022-05-18 02:23		12		1		12		296		638		1,795		934		1,006		1,974		2,089		2,980		32%		34%		-6%		2,077		288,266		95%		800		645%		No		Bad Agar Test		Obviously bad Agar test - > 70% error. Tetser counts read correctly compared to other data.

		MPFM-8 Well 2		MPFM-8		GASLIFT		5/15/22		2022-05-14 23:23		2022-05-15 11:53		12		1		12		1,160		2,453		2,347		3,613		1,098		2,437		2,384		3,535		32%		31%		3%		2,171		328,974		94%		800		784%

		MPFM-8 Well 2		MPFM-8		GASLIFT		5/13/22		2022-05-13 00:51		2022-05-13 13:21		12		1		12		1,220		2,516		2,421		3,736		1,141		2,530		2,467		3,671		33%		31%		5%		2,162		340,427		94%		800		818%

		MPFM-8 Well 2		MPFM-8		GASLIFT		5/11/22		2022-05-11 05:33		2022-05-11 18:03		12		1		12		1,265		2,599		2,488		3,864		1,189		2,600		2,558		3,789		33%		31%		4%		2,151		352,985		94%		800		847%

		MPFM-8 Well 2		MPFM-8		GASLIFT		5/6/22		2022-05-05 22:25		2022-05-06 10:55		12		1		12		1,274		2,377		2,462		3,651		1,238		2,386		2,515		3,624		35%		34%		2%		2,032		347,051		94%		800		806%

		MPFM-8 Well 3		MPFM-8		GASLIFT		9/13/22		2022-09-12 12:23		2022-09-13 00:53		12		1		12		603		1,246		1,894		1,849		498		1,157		1,821		1,655		33%		30%		8%		3,657		251,284		96%		800		314%

		MPFM-8 Well 3		MPFM-8		GASLIFT		9/10/22		2022-09-09 16:51		2022-09-10 05:21		12		1		12		513		1,162		2,073		1,675		543		1,291		1,915		1,834		31%		30%		3%		3,527		264,255		96%		800		359%

		MPFM-8 Well 3		MPFM-8		GASLIFT		8/31/22		2022-08-31 17:34		2022-08-31 17:34		- 0		1		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		ERROR:#DIV/0!		No		Bad data

		MPFM-8 Well 3		MPFM-8		GASLIFT		8/30/22		2022-08-31 05:35		2022-08-31 05:35		- 0		1		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		ERROR:#DIV/0!		No		Bad data

		MPFM-8 Well 3		MPFM-8		GASLIFT		8/29/22		2022-08-29 23:22		2022-08-30 01:11		- 0		1		- 0		- 0		- 0		- 0		- 0		- 0		34		175		34		ERROR:#DIV/0!		0%		ERROR:#DIV/0!		- 0		24,149		99%		800		ERROR:#DIV/0!		No		Bad data

		MPFM-8 Well 3		MPFM-8		GASLIFT		8/25/22		2022-08-26 03:00		2022-08-26 03:00		- 0		1		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		ERROR:#DIV/0!		No		Bad data

		MPFM-8 Well 3		MPFM-8		GASLIFT		8/23/22		2022-08-23 16:34		2022-08-23 16:47		- 0		1		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		ERROR:#DIV/0!		No		Bad data

		MPFM-8 Well 3		MPFM-8		GASLIFT		8/21/22		2022-08-21 09:00		2022-08-21 21:30		12		1		12		724		1,261		2,052		1,985		547		1,353		2,028		1,900		36%		29%		27%		3,707		279,849		96%		800		375%

		MPFM-8 Well 3		MPFM-8		GASLIFT		8/15/22		2022-08-15 07:19		2022-08-15 19:49		12		1		12		713		1,353		2,394		2,066		335		2,207		934		2,542		35%		13%		162%		2,788		128,885		90%		800		536%		No		Bad Data		Agar data repeated.

		MPFM-8 Well 3		MPFM-8		GASLIFT		8/14/22		2022-08-14 18:49		2022-08-15 07:19		12		1		12		713		1,353		2,394		2,066		628		1,551		2,316		2,179		35%		29%		20%		3,688		319,590		96%		800		445%

		MPFM-8 Well 3		MPFM-8		GASLIFT		8/11/22		2022-08-12 02:31		2022-08-12 02:31		- 0		1		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		ERROR:#DIV/0!		No		Bad Data

		MPFM-8 Well 3		MPFM-8		GASLIFT		8/7/22		2022-08-07 09:23		2022-08-07 21:53		12		1		12		601		997		1,100		1,598		466		1,012		1,082		1,478		38%		32%		19%		2,322		149,308		95%		800		270%

		MPFM-8 Well 3		MPFM-8		GASLIFT		8/5/22		2022-08-04 16:13		2022-08-05 04:43		12		1		12		622		1,160		1,324		1,782		556		1,209		1,299		1,765		35%		32%		11%		2,336		179,252		95%		800		341%

		MPFM-8 Well 3		MPFM-8		GASLIFT		8/1/22		2022-07-31 19:48		2022-08-01 19:46		- 0		1		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		ERROR:#DIV/0!		No		Bad Data

		MPFM-8 Well 3		MPFM-8		GASLIFT		7/28/22		2022-07-28 12:10		2022-07-29 00:40		12		1		12		626		1,196		2,458		1,822		655		1,430		2,311		2,085		34%		31%		9%		3,528		318,900		96%		800		421%

		MPFM-8 Well 3		MPFM-8		GASLIFT		7/26/22		2022-07-26 22:16		2022-07-26 22:18		- 0		1		- 0		- 0		- 0		1		- 0		- 0		- 0		- 0		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		ERROR:#DIV/0!		No		Bad Data

		MPFM-8 Well 3		MPFM-8		GASLIFT		7/25/22		2022-07-25 01:52		2022-07-25 14:22		12		1		12		665		1,150		2,557		1,815		693		1,467		2,360		2,160		37%		32%		14%		3,405		325,662		96%		800		440%

		MPFM-8 Well 3		MPFM-8		GASLIFT		7/23/22		2022-07-22 11:22		2022-07-22 23:52		12		1		12		750		1,317		2,250		2,067		683		1,437		2,217		2,120		36%		32%		13%		3,246		305,929		96%		800		430%

		MPFM-8 Well 3		MPFM-8		GASLIFT		7/20/22		2022-07-19 20:52		2022-07-20 09:22		12		1		12		783		1,403		2,309		2,186		724		1,566		2,247		2,290		36%		32%		13%		3,104		310,069		96%		800		473%

		MPFM-8 Well 3		MPFM-8		GASLIFT		7/17/22		2022-07-17 06:22		2022-07-17 18:52		12		1		12		707		1,500		2,206		2,207		729		1,573		2,168		2,302		32%		32%		1%		2,974		299,168		96%		800		476%

		MPFM-8 Well 3		MPFM-8		GASLIFT		7/15/22		2022-07-14 15:52		2022-07-15 04:22		12		1		12		491		1,468		2,685		1,959		754		1,697		2,447		2,451		25%		31%		-19%		3,245		337,667		96%		800		513%

		MPFM-8 Well 3		MPFM-8		GASLIFT		7/13/22		2022-07-12 01:22		2022-07-12 13:52		12		1		12		694		1,604		2,054		2,298		695		1,607		2,014		2,302		30%		30%		0%		2,898		277,917		96%		800		476%

		MPFM-8 Well 3		MPFM-8		GASLIFT		7/11/22		2022-07-10 11:41		2022-07-11 00:11		12		1		12		673		1,598		1,990		2,271		746		1,625		1,922		2,371		30%		31%		-6%		2,576		265,221		95%		800		493%

		MPFM-8 Well 3		MPFM-8		GASLIFT		7/4/22		2022-07-03 17:52		2022-07-04 06:22		12		1		12		902		1,950		2,112		2,852		873		1,989		2,096		2,862		32%		31%		4%		2,401		289,232		95%		800		616%

		MPFM-8 Well 3		MPFM-8		GASLIFT		6/30/22		2022-06-29 10:46		2022-06-29 23:16		12		1		12		552		1,936		934		2,488		374		1,982		932		2,356		22%		16%		40%		2,492		128,609		91%		800		489%

		MPFM-8 Well 3		MPFM-8		GASLIFT		6/26/22		2022-06-25 02:56		2022-06-25 15:26		12		1		12		684		1,370		1,400		2,054		677		1,314		1,404		1,991		33%		34%		-2%		2,074		193,741		95%		800		398%

		MPFM-8 Well 3		MPFM-8		GASLIFT		6/22/22		2022-06-21 23:56		2022-06-22 12:26		12		1		12		709		1,463		1,706		2,172		731		1,479		1,695		2,210		33%		33%		-1%		2,319		233,897		95%		800		453%

		MPFM-8 Well 3		MPFM-8		GASLIFT		6/20/22		2022-06-18 22:33		2022-06-19 11:03		12		1		12		833		1,703		2,318		2,536		797		1,702		2,309		2,499		33%		32%		3%		2,897		318,625		96%		800		525%

		MPFM-8 Well 3		MPFM-8		GASLIFT		6/16/22		2022-06-15 19:33		2022-06-16 08:03		12		1		12		863		1,725		2,293		2,588		821		1,735		2,289		2,556		33%		32%		4%		2,788		315,865		96%		800		539%

		MPFM-8 Well 3		MPFM-8		GASLIFT		6/13/22		2022-06-11 15:58		2022-06-12 04:28		12		1		12		916		1,788		2,518		2,704		872		1,802		2,551		2,674		34%		33%		4%		2,925		352,019		96%		800		569%

		MPFM-8 Well 3		MPFM-8		GASLIFT		6/10/22		2022-06-09 13:58		2022-06-10 02:28		12		1		12		123		13		- 0		136		- 0		- 0		- 0		- 0		90%		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		-100%		No		Bad data

		MPFM-8 Well 3		MPFM-8		GASLIFT		6/9/22		2022-06-08 19:17		2022-06-09 07:47		12		1		12		- 0		- 0		- 0		- 0		419		2,082		1,041		2,501		ERROR:#DIV/0!		17%		ERROR:#DIV/0!		2,484		143,650		91%		800		525%		No		Bad data

		MPFM-8 Well 3		MPFM-8		GASLIFT		6/9/22		2022-06-09 07:47		2022-06-09 13:58		6		1		6		- 0		- 0		- 0		- 0		416		898		1,301		1,314		ERROR:#DIV/0!		32%		ERROR:#DIV/0!		3,127		179,528		96%		800		594%		No		Bad data

		MPFM-8 Well 3		MPFM-8		GASLIFT		6/8/22		2022-06-08 17:54		2022-06-08 18:24		- 0		1		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		ERROR:#DIV/0!		No		Bad data

		MPFM-8 Well 3		MPFM-8		GASLIFT		6/5/22		2022-06-04 20:21		2022-06-05 08:50		12		1		12		948		1,871		2,754		2,819		929		1,821		2,775		2,750		34%		34%		-0%		2,987		382,929		96%		800		588%

		MPFM-8 Well 3		MPFM-8		GASLIFT		6/3/22		2022-06-03 19:20		2022-06-04 07:50		12		1		12		978		1,896		2,710		2,874		939		1,822		2,721		2,761		34%		34%		0%		2,898		375,477		96%		800		590%

		MPFM-8 Well 3		MPFM-8		GASLIFT		5/29/22		2022-05-30 06:38		2022-05-30 19:08		12		1		12		980		1,899		2,025		2,879		915		1,771		2,079		2,686		34%		34%		-0%		2,272		286,886		95%		800		572%

		MPFM-8 Well 3		MPFM-8		GASLIFT		5/26/22		2022-05-27 03:38		2022-05-27 16:08		12		1		12		992		1,876		1,926		2,868		914		1,768		1,958		2,682		35%		34%		1%		2,142		270,189		95%		800		571%

		MPFM-8 Well 3		MPFM-8		GASLIFT		5/25/22		2022-05-26 06:45		2022-05-26 15:08		8		1		8		983		1,868		1,943		2,851		208		367		1,152		575		34%		36%		-5%		5,538		158,967		98%		800		119%		No		Well test too short		Obviously bad test. Oil dev 372%.

		MPFM-8 Well 3		MPFM-8		GASLIFT		5/23/22		2022-05-24 15:38		2022-05-24 16:47		- 0		1		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		ERROR:#DIV/0!		No		Bad data		Incomplete data

		MPFM-8 Well 3		MPFM-8		GASLIFT		5/22/22		2022-05-23 02:01		2022-05-23 14:31		12		1		12		1,020		1,916		2,000		2,936		1,149		2,442		2,473		3,591		35%		32%		9%		2,152		341,255		94%		800		798%		No		Bad data		Repeated data

		MPFM-8 Well 3		MPFM-8		GASLIFT		5/22/22		2022-05-21 12:31		2022-05-22 01:01		12		1		12		1,036		1,939		2,002		2,975		968		1,865		2,013		2,833		35%		34%		2%		2,080		277,779		95%		800		608%

		MPFM-8 Well 3		MPFM-8		GASLIFT		5/22/22		2022-05-22 13:31		2022-05-23 02:01		12		1		12		1,020		1,916		2,000		2,936		952		1,847		2,008		2,799		35%		34%		2%		2,109		277,089		95%		800		600%

		MPFM-8 Well 3		MPFM-8		GASLIFT		5/20/22		2022-05-20 11:31		2022-05-21 00:01		12		1		12		1,046		1,976		2,000		3,022		971		1,880		2,034		2,851		35%		34%		2%		2,095		280,677		95%		800		613%

		MPFM-8 Well 3		MPFM-8		GASLIFT		5/17/22		2022-05-18 04:27		2022-05-18 11:13		6		1		6		1,077		2,033		2,050		3,110		187		345		923		532		35%		35%		-1%		4,936		127,367		98%		800		154%		No		Well test too short		Short well test, obviously bad data.

		MPFM-8 Well 3		MPFM-8		GASLIFT		5/15/22		2022-05-15 11:53		2022-05-16 00:23		12		1		12		324		663		1,696		987		343		612		1,644		955		33%		36%		-9%		4,793		226,860		98%		800		139%

		MPFM-8 Well 3		MPFM-8		GASLIFT		5/13/22		2022-05-13 13:21		2022-05-14 01:51		12		1		12		371		722		1,768		1,093		359		652		1,755		1,011		34%		36%		-4%		4,889		242,177		98%		800		153%

		MPFM-8 Well 3		MPFM-8		GASLIFT		5/11/22		2022-05-11 18:03		2022-05-12 06:33		12		1		12		368		687		1,795		1,055		353		643		1,723		996		35%		35%		-2%		4,881		237,761		98%		800		149%

		MPFM-8 Well 3		MPFM-8		GASLIFT		5/10/22		2022-05-10 17:03		2022-05-11 05:33		12		1		12		1,164		2,194		2,274		3,358		1,119		2,167		2,290		3,286		35%		34%		2%		2,046		316,003		94%		800		722%

		MPFM-8 Well 3		MPFM-8		GASLIFT		5/9/22		2022-05-09 16:03		2022-05-10 04:33		12		1		12		1,297		2,665		2,517		3,962		1,216		2,719		2,550		3,935		33%		31%		6%		2,097		351,881		94%		800		884%

		MPFM-8 Well 3		MPFM-8		GASLIFT		5/7/22		2022-05-07 11:56		2022-05-08 00:26		12		1		12		1,246		2,316		2,387		3,562		1,193		2,300		2,457		3,493		35%		34%		2%		2,060		339,047		95%		800		773%

		MPFM-8 Well 3		MPFM-8		GASLIFT		5/6/22		2022-05-06 10:55		2022-05-06 23:25		12		1		12		1,349		2,731		2,649		4,080		1,339		2,834		2,796		4,173		33%		32%		3%		2,088		385,827		94%		800		943%

		MPFM-8 Well 3		MPFM-8		GASLIFT		5/5/22		2022-05-05 09:55		2022-05-05 22:25		12		1		12		418		797		1,942		1,215		392		735		1,929		1,127		34%		35%		-1%		4,921		266,187		98%		800		182%

		MPFM-8 Well 3		MPFM-8		GASLIFT		5/4/22		2022-05-04 21:25		2022-05-05 09:55		12		1		12		1,457		2,905		2,855		4,362		1,389		2,950		2,936		4,339		33%		32%		4%		2,114		405,146		94%		800		985%

		MPFM-8 Well 3		MPFM-8		GASLIFT		5/3/22		2022-05-04 16:07		2022-05-04 21:25		5		1		5		367		682		702		1,049		356		665		714		1,021		35%		35%		0%		2,006		98,527		95%		800		536%		No		Well test too short

		MPFM-8 Well 4		MPFM-8		ESP		8/23/22		2022-08-23 16:47		2022-08-24 05:17		12		1		12		747		1,467		2,453		2,214		674		1,501		2,420		2,175		34%		31%		9%		3,591		333,942		96%		800		444%		No		Issue at Location		Total fluid counts plunged

		MPFM-8 Well 4		MPFM-8		ESP		8/18/22		2022-08-18 02:25		2022-08-18 14:55		12		1		12		388		2,272		905		2,660		335		2,129		887		2,464		15%		14%		7%		2,648		122,399		90%		800		516%

		MPFM-8 Well 4		MPFM-8		ESP		8/15/22		2022-08-15 19:49		2022-08-15 19:50		- 0		1		- 0		366		2,281		940		2,647		- 0		- 0		- 0		- 0		14%		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		ERROR:#DIV/0!		No		Bad Data		No Tester Counts

		MPFM-8 Well 4		MPFM-8		ESP		8/14/22		2022-08-14 06:19		2022-08-14 18:49		12		1		12		338		2,298		922		2,636		308		2,191		927		2,499		13%		12%		4%		3,010		127,919		90%		800		525%

		MPFM-8 Well 4		MPFM-8		ESP		8/7/22		2022-08-06 20:50		2022-08-06 20:53		- 0		1		- 0		404		2,370		969		2,774		- 0		- 0		- 0		- 0		15%		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		ERROR:#DIV/0!		No		Bad Data

		MPFM-8 Well 4		MPFM-8		ESP		8/5/22		2022-08-05 04:43		2022-08-05 17:13		12		1		12		335		2,120		858		2,455		330		2,054		857		2,384		14%		14%		-1%		2,597		118,260		90%		800		496%

		MPFM-8 Well 4		MPFM-8		ESP		8/4/22		2022-08-04 03:43		2022-08-04 16:13		12		1		12		335		1,958		814		2,293		326		1,876		810		2,202		15%		15%		-1%		2,485		111,774		90%		800		451%

		MPFM-8 Well 4		MPFM-8		ESP		8/3/22		2022-08-03 02:43		2022-08-03 15:13		12		1		12		357		2,063		856		2,420		339		1,999		856		2,338		15%		14%		2%		2,525		118,122		90%		800		485%

		MPFM-8 Well 4		MPFM-8		ESP		7/30/22		2022-07-30 01:40		2022-07-30 14:10		12		1		12		327		2,175		923		2,502		342		2,089		917		2,431		13%		14%		-7%		2,681		126,539		90%		800		508%

		MPFM-8 Well 4		MPFM-8		ESP		7/29/22		2022-07-29 00:40		2022-07-29 13:10		12		1		12		364		2,275		964		2,639		361		2,207		960		2,568		14%		14%		-2%		2,659		132,473		90%		800		542%

		MPFM-8 Well 4		MPFM-8		ESP		7/28/22		2022-07-27 23:40		2022-07-28 12:10		12		1		12		372		2,235		984		2,607		377		2,161		975		2,538		14%		15%		-4%		2,586		134,543		90%		800		535%

		MPFM-8 Well 4		MPFM-8		ESP		7/26/22		2022-07-26 22:16		2022-07-26 22:16		- 0		1		- 0		358		1,963		875		2,321		- 0		- 0		- 0		- 0		15%		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		ERROR:#DIV/0!		No		Bad Data

		MPFM-8 Well 4		MPFM-8		ESP		7/25/22		2022-07-24 00:52		2022-07-24 13:22		12		1		12		407		2,267		1,023		2,674		418		2,189		1,016		2,607		15%		16%		-5%		2,431		140,200		91%		800		552%

		MPFM-8 Well 4		MPFM-8		ESP		7/25/22		2022-07-24 13:24		2022-07-25 01:52		12		1		12		342		2,111		948		2,453		364		2,040		919		2,404		14%		15%		-8%		2,525		126,815		90%		800		501%

		MPFM-8 Well 4		MPFM-8		ESP		7/23/22		2022-07-21 22:54		2022-07-22 11:22		12		1		12		331		1,977		886		2,308		336		1,868		859		2,204		14%		15%		-6%		2,557		118,535		91%		800		451%

		MPFM-8 Well 4		MPFM-8		ESP		7/23/22		2022-07-22 23:52		2022-07-23 12:22		12		1		12		327		1,991		873		2,318		328		1,886		849		2,214		14%		15%		-5%		2,588		117,156		90%		800		454%

		MPFM-8 Well 4		MPFM-8		ESP		7/21/22		2022-07-21 10:22		2022-07-21 22:52		12		1		12		361		2,246		965		2,607		373		2,163		964		2,536		14%		15%		-6%		2,584		133,025		90%		800		534%

		MPFM-8 Well 4		MPFM-8		ESP		7/20/22		2022-07-20 09:22		2022-07-20 21:52		12		1		12		476		2,437		1,042		2,913		414		2,447		1,061		2,861		16%		14%		13%		2,563		146,410		90%		800		615%

		MPFM-8 Well 4		MPFM-8		ESP		7/19/22		2022-07-18 19:52		2022-07-19 08:22		12		1		12		474		2,293		1,096		2,767		474		2,321		1,094		2,795		17%		17%		1%		2,308		150,964		91%		800		599%

		MPFM-8 Well 4		MPFM-8		ESP		7/19/22		2022-07-19 08:24		2022-07-19 20:52		12		1		12		475		2,434		1,041		2,909		415		2,445		1,063		2,860		16%		15%		13%		2,561		146,686		90%		800		615%

		MPFM-8 Well 4		MPFM-8		ESP		7/18/22		2022-07-17 18:52		2022-07-18 07:22		12		1		12		374		1,961		887		2,335		349		1,915		876		2,264		16%		15%		4%		2,510		120,881		90%		800		466%

		MPFM-8 Well 4		MPFM-8		ESP		7/17/22		2022-07-16 05:22		2022-07-16 17:52		12		1		12		434		2,046		925		2,480		369		1,964		921		2,333		18%		16%		11%		2,496		127,091		91%		800		483%

		MPFM-8 Well 4		MPFM-8		ESP		7/17/22		2022-07-16 17:54		2022-07-17 06:22		12		1		12		386		1,967		890		2,353		347		1,911		882		2,258		16%		15%		7%		2,542		121,709		91%		800		465%

		MPFM-8 Well 4		MPFM-8		ESP		7/15/22		2022-07-15 04:22		2022-07-15 16:52		12		1		12		609		2,140		1,043		2,749		413		2,265		1,035		2,678		22%		15%		44%		2,506		142,822		90%		800		570%

		MPFM-8 Well 4		MPFM-8		ESP		7/14/22		2022-07-13 14:52		2022-07-14 03:22		12		1		12		378		1,938		948		2,316		366		1,883		894		2,249		16%		16%		0%		2,443		123,365		91%		800		462%

		MPFM-8 Well 4		MPFM-8		ESP		7/14/22		2022-07-14 03:24		2022-07-14 15:52		12		1		12		294		1,926		995		2,220		368		1,904		902		2,272		13%		16%		-18%		2,451		124,469		91%		800		468%

		MPFM-8 Well 4		MPFM-8		ESP		7/13/22		2022-07-12 13:52		2022-07-13 02:22		12		1		12		481		1,897		916		2,378		363		1,911		902		2,274		20%		16%		27%		2,485		124,469		91%		800		469%

		MPFM-8 Well 4		MPFM-8		ESP		7/12/22		2022-07-11 13:02		2022-07-12 01:22		12		1		12		394		1,869		1,004		2,263		368		1,939		894		2,307		17%		16%		9%		2,429		123,365		90%		800		477%

		MPFM-8 Well 4		MPFM-8		ESP		7/9/22		2022-07-07 22:47		2022-07-08 11:17		12		1		12		468		1,889		939		2,357		364		1,911		913		2,275		20%		16%		24%		2,508		125,987		91%		800		469%

		MPFM-8 Well 4		MPFM-8		ESP		7/9/22		2022-07-08 23:47		2022-07-09 12:17		12		1		12		512		1,908		921		2,420		364		1,915		908		2,279		21%		16%		32%		2,495		125,297		91%		800		470%

		MPFM-8 Well 4		MPFM-8		ESP		7/7/22		2022-07-06 21:47		2022-07-07 10:17		12		1		12		492		1,947		927		2,439		368		1,904		909		2,272		20%		16%		25%		2,470		125,435		91%		800		468%

		MPFM-8 Well 4		MPFM-8		ESP		7/6/22		2022-07-06 09:17		2022-07-06 21:47		12		1		12		662		1,699		1,913		2,361		672		1,707		1,893		2,379		28%		28%		-1%		2,817		261,220		95%		800		495%

		MPFM-8 Well 4		MPFM-8		ESP		7/5/22		2022-07-05 07:22		2022-07-05 19:52		12		1		12		539		1,960		916		2,499		367		1,956		906		2,323		22%		16%		37%		2,469		125,021		91%		800		481%

		MPFM-8 Well 4		MPFM-8		ESP		7/4/22		2022-07-03 05:22		2022-07-03 17:52		12		1		12		554		1,982		930		2,536		377		1,998		916		2,375		22%		16%		38%		2,430		126,401		90%		800		494%

		MPFM-8 Well 4		MPFM-8		ESP		7/4/22		2022-07-04 06:22		2022-07-04 18:52		12		1		12		536		1,980		904		2,516		367		1,960		900		2,327		21%		16%		35%		2,452		124,193		90%		800		482%

		MPFM-8 Well 4		MPFM-8		ESP		6/26/22		2022-06-25 15:26		2022-06-26 03:56		12		1		12		684		2,065		1,156		2,749		608		2,143		1,172		2,751		25%		22%		13%		1,928		161,727		91%		800		588%		No		Issue at Location		From well analyst spreadsheet

		MPFM-8 Well 4		MPFM-8		ESP		6/25/22		2022-06-24 14:26		2022-06-25 02:56		12		1		12		554		1,954		924		2,508		384		2,018		917		2,402		22%		16%		38%		2,388		126,539		90%		800		501%

		MPFM-8 Well 4		MPFM-8		ESP		6/24/22		2022-06-23 13:26		2022-06-24 01:56		12		1		12		551		1,965		921		2,516		386		2,045		920		2,431		22%		16%		38%		2,383		126,953		90%		800		508%

		MPFM-8 Well 4		MPFM-8		ESP		6/23/22		2022-06-22 12:26		2022-06-23 00:56		12		1		12		559		1,979		919		2,538		385		2,091		910		2,476		22%		16%		42%		2,364		125,573		90%		800		519%

		MPFM-8 Well 4		MPFM-8		ESP		6/22/22		2022-06-21 11:26		2022-06-21 23:56		12		1		12		606		1,902		1,036		2,508		444		2,049		1,030		2,493		24%		18%		36%		2,320		142,132		91%		800		523%

		MPFM-8 Well 4		MPFM-8		ESP		6/21/22		2022-06-19 11:03		2022-06-19 23:33		12		1		12		585		2,066		948		2,651		390		2,082		939		2,472		22%		16%		40%		2,408		129,575		90%		800		518%

		MPFM-8 Well 4		MPFM-8		ESP		6/18/22		2022-06-18 10:03		2022-06-18 22:33		12		1		12		593		2,053		954		2,646		394		2,085		946		2,479		22%		16%		41%		2,401		130,541		90%		800		520%		No		Greater Than 50% Deviation

		MPFM-8 Well 4		MPFM-8		ESP		6/17/22		2022-06-17 09:03		2022-06-17 21:33		12		1		12		584		2,069		954		2,653		396		2,091		952		2,487		22%		16%		38%		2,404		131,369		90%		800		522%

		MPFM-8 Well 4		MPFM-8		ESP		6/16/22		2022-06-16 08:03		2022-06-16 20:33		12		1		12		593		2,065		961		2,658		398		2,089		957		2,487		22%		16%		39%		2,405		132,059		90%		800		522%

		MPFM-8 Well 4		MPFM-8		ESP		6/15/22		2022-06-15 07:03		2022-06-15 19:33		12		1		12		584		2,067		976		2,651		403		2,094		980		2,497		22%		16%		36%		2,432		135,233		91%		800		524%

		MPFM-8 Well 4		MPFM-8		ESP		6/14/22		2022-06-14 13:50		2022-06-14 17:56		4		1		4		590		2,064		964		2,654		241		489		598		730		22%		33%		-33%		2,481		82,519		95%		800		509%		No		Well test too short

		MPFM-8 Well 4		MPFM-8		ESP		6/13/22		2022-06-12 04:28		2022-06-12 16:58		12		1		12		586		2,083		960		2,669		406		2,114		970		2,520		22%		16%		36%		2,389		133,853		90%		800		530%

		MPFM-8 Well 4		MPFM-8		ESP		6/11/22		2022-06-10 02:28		2022-06-10 14:58		12		1		12		597		2,083		990		2,680		403		2,122		1,000		2,525		22%		16%		40%		2,481		137,992		91%		800		531%

		MPFM-8 Well 4		MPFM-8		ESP		6/11/22		2022-06-11 03:28		2022-06-11 15:58		12		1		12		588		2,081		982		2,669		401		2,113		995		2,514		22%		16%		38%		2,481		137,302		91%		800		529%

		MPFM-8 Well 4		MPFM-8		ESP		6/8/22		2022-06-08 15:44		2022-06-08 15:45		- 0		1		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		ERROR:#DIV/0!		No		Bad data

		MPFM-8 Well 4		MPFM-8		ESP		6/7/22		2022-06-07 03:20		2022-06-07 03:20		- 0		1		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		ERROR:#DIV/0!		No		Bad data

		MPFM-8 Well 4		MPFM-8		ESP		6/7/22		2022-06-07 03:21		2022-06-07 03:22		- 0		1		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		- 0		- 0		ERROR:#DIV/0!		800		ERROR:#DIV/0!		No		Bad data

		MPFM-8 Well 4		MPFM-8		ESP		6/2/22		2022-06-02 12:59		2022-06-03 01:28		12		1		12		628		2,096		1,028		2,724		913		2,009		1,920		2,922		23%		31%		-26%		2,103		264,945		94%		800		631%		No		Bad data		Repeated Agar data

		MPFM-8 Well 4		MPFM-8		ESP		6/1/22		2022-06-02 09:38		2022-06-02 12:58		3		1		3		628		2,096		1,028		2,724		236		423		573		659		23%		36%		-36%		2,428		79,070		96%		800		596%		No		Well test too short

		MPFM-8 Well 4		MPFM-8		ESP		5/31/22		2022-05-31 20:08		2022-06-01 08:38		12		1		12		513		1,680		912		2,193		389		1,550		880		1,939		23%		20%		17%		2,262		121,433		92%		800		385%

		MPFM-8 Well 4		MPFM-8		ESP		5/29/22		2022-05-29 18:08		2022-05-30 06:38		12		1		12		598		2,101		1,026		2,699		416		2,017		1,016		2,433		22%		17%		30%		2,442		140,200		91%		800		508%

		MPFM-8 Well 4		MPFM-8		ESP		5/28/22		2022-05-28 17:08		2022-05-29 05:38		12		1		12		599		2,115		1,021		2,714		414		2,027		1,018		2,441		22%		17%		30%		2,459		140,476		91%		800		510%

		MPFM-8 Well 4		MPFM-8		ESP		5/27/22		2022-05-27 16:08		2022-05-28 04:38		12		1		12		605		2,129		1,012		2,734		399		2,015		1,009		2,414		22%		17%		34%		2,529		139,234		91%		800		504%		No		Greater Than 50% Deviation







































































































































































































































































































































































































































































































































































































































































































































































































































Oil Count and Total Liquid Deviation
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Well Summary

																		Peak Rates						Average Rate from Vessel								Average Rate from Agar																Oil										Water										Gas

				Meter Number		Meter Size		LACT for Comparison		Well Name		Used During Flowback?		Lift Type		Tester Meter Type		Peak Oil Rate [BPD]		Peak Water Rate [BPD]		Peak Gas Rate [MSCFD]		Avg. Oil Rate Vessel [BPD]		Avg. Water Rate Vessel [BWPD]		Avg. Fluid Rate Vessel [BFPD]		Avg. Gas Rate from Vessel [MSCFD]		Avg. Oil Rate Agar [BPD]		Avg. Water Rate Agar [BWPD]		Avg. Fluid Rate Agar [BFPD]		Avg. Gas Rate from Tester Agar [MSCFD]		Avg. Gas Rate from Tester
[acfd]		Oil Cut		GVF (assumes 100 psig, 100F)		Quantity of Accepted Tests		Cum. Oil Counted by Tester or LACT		Cum. Oil Counted by Agar		Oil Allocation by Tester		Oil Allocation by Agar		Allocation Difference (Tester Minus Agar)		Cum. Water Counted by Tester		Cum. Water Counted by Agar		Water Allocation by Tester		Water Allocation by Agar		Water Allocation Difference (Tester Minus Agar)		Cum. Gas Counted by Tester		Cum. Gas Counted by Agar		Gas Allocation by Tester		Gas Allocation by Agar		Gas Allocation Difference (Tester Minus Agar)

				MPFM-1		4" MPFM, 6" Connection		No		MPFM-1 Well 1		No - meter delivery delay and holidays		Gas Lift		Turbine		414		1,627		2,118		141		472		613		1,315		169		493		662		1,367		181,522		23%		98.1%		31		4,361		5,241		15%		16%		-1.30%		14,642		15,268		19%		21%		-1.75%		40,779		42,376		23%		23%		-0.0%

				MPFM-1		4" MPFM, 6" Connection		No		MPFM-1 Well 2		No - meter delivery delay and holidays		Gas Lift		Turbine		437		1,727		1,670		187		718		904		1,220		197		718		915		1,268		168,326		21%		97.1%		34		6,342		6,692		21%		21%		0.95%		24,410		24,411		32%		33%		-1.49%		41,474		43,109		24%		24%		-0.0%

				MPFM-1		4" MPFM, 6" Connection		No		MPFM-1 Well 3		No - meter delivery delay and holidays		Gas Lift		Turbine		1,240		2,761		3,828		438		1,054		1,491		1,960		461		891		1,352		2,052		270,502		29%		97.0%		30		13,125		13,839		44%		42%		2.01%		31,619		26,720		41%		36%		4.72%		58,808		61,557		34%		34%		-0.3%

				MPFM-1		4" MPFM, 6" Connection		No		MPFM-1 Well 4		No - meter delivery delay and holidays		Gas Lift		Turbine		583		947		2,316		229		255		484		1,343		275		287		562		1,372		185,296		47%		98.6%		25		5,730		6,869		19%		21%		-1.66%		6,374		7,179		8%		10%		-1.48%		33,570		34,300		19%		19%		0.3%

				MPFM-2		4" MPFM, 6" Connection		No		MPFM-2 Well 1		No - meter delivery delay and holidays		Gas Lift		Turbine		648		953		2,580		256		405		661		1,459		264		438		702		1,417		201,307		39%		98.2%		29		7,411		7,669		15%		14%		0.94%		11,757		12,698		12%		13%		-0.95%		42,306		41,099		17%		16%		0.4%

				MPFM-2		4" MPFM, 6" Connection		No		MPFM-2 Well 2		No - meter delivery delay and holidays		Gas Lift		Turbine		605		579		2,750		323		322		646		1,712		375		365		740		1,729		236,228		50%		98.5%		27		8,728		10,115		18%		19%		-0.89%		8,701		9,862		9%		10%		-1.17%		46,221		46,672		18%		18%		-0.2%

				MPFM-2		4" MPFM, 6" Connection		No		MPFM-2 Well 3		No - meter delivery delay and holidays		Gas Lift		Turbine		1,256		2,436		3,553		390		966		1,356		2,055		418		964		1,382		2,019		283,508		29%		97.4%		25		9,741		10,447		20%		19%		0.56%		24,162		24,091		24%		24%		0.05%		51,363		50,466		20%		20%		0.3%

				MPFM-2		4" MPFM, 6" Connection		No		MPFM-2 Well 4		No - meter delivery delay and holidays		Gas Lift		Turbine		1,294		2,740		3,980		446		1,211		1,657		2,274		468		1,187		1,656		2,274		313,859		27%		97.1%		30		13,365		14,049		27%		26%		1.30%		36,338		35,618		36%		36%		0.69%		68,234		68,214		27%		27%		-0.0%

				MPFM-2		4" MPFM, 6" Connection		No		MPFM-2 Well 5		No - meter delivery delay and holidays		Gas Lift		Turbine		864		1,445		3,086		379		717		1,097		1,833		459		664		1,122		1,878		252,935		35%		97.6%		26		9,864		11,923		20%		22%		-1.91%		18,645		17,255		19%		17%		1.38%		47,657		48,817		19%		19%		-0.5%

				MPFM-3		4" MPFM, 6" Connection		No		MPFM-3 Single Well		Yes - successful		Gas Lift		Coriolis		2,090		13,074		10,266		1,073		5,113		6,185		7,085		1,081		5,264		6,345		7,228		977,665		17%		96.6%		131		140,528		141,639		100%		100%		0.00%		669,765		689,531		100%		100%		0.00%		928,124		946,882		100%		100%		0.0%

				MPFM-4		4" MPFM, 6" Connection		No		MPFM-4 Single Well		Yes - successful		Gas Lift		Coriolis		2,383		13,772		12,090		1,295		6,097		7,391		8,232		1,214		5,848		7,062		8,065		1,135,979		18%		96.5%		120		155,356		145,658		100%		100%		0.00%		731,618		701,769		100%		100%		0.00%		987,862		967,805		100%		100%		0.0%

				MPFM-5		2" MPFM, 4" Connection		No		MPFM-5 Well 1		Attempted, Agar downstream of tester		ESP		Turbine		131		190		156		66		167		233		89		74		166		240		89		12,258		28%		90.3%		24		1,583		1,777		19%		22%		-3.03%		4,014		3,990		24%		24%		0.23%		2,132		2,130		10%		10%		0.3%

				MPFM-5		2" MPFM, 4" Connection		No		MPFM-5 Well 2		Attempted, Agar downstream of tester		ESP		Turbine		197		608		470		80		230		310		149		107		239		346		147		20,561		26%		92.2%		1		80		107		1%		1%		-0.36%		230		239		1%		1%		-0.05%		149		147		1%		1%		0.0%

				MPFM-5		2" MPFM, 4" Connection		No		MPFM-5 Well 3		Attempted, Agar downstream of tester		ESP		Turbine		314		495		508		135		200		335		178		113		219		331		187		24,579		40%		92.9%		26		3,521		2,927		41%		36%		5.76%		5,188		5,691		31%		34%		-2.87%		4,631		4,874		22%		23%		-0.6%

				MPFM-5		2" MPFM, 4" Connection		No		MPFM-5 Well 4		Attempted, Agar downstream of tester		ESP		Turbine		118		211		77		64		99		162		59		68		115		183		54		8,080		39%		89.9%		9		574		614		7%		7%		-0.73%		888		1,034		5%		6%		-0.85%		527		483		3%		2%		0.3%

				MPFM-5		2" MPFM, 4" Connection		No		MPFM-5 Well 5		Attempted, Agar downstream of tester		Gas Lift		Turbine		3,081		748		1,848		102		238		339		496		103		217		320		509		68,429		30%		97.3%		27		2,741		2,782		32%		34%		-1.65%		6,423		5,853		38%		35%		3.54%		13,389		13,746		64%		64%		-0.0%

				MPFM-6		2" MPFM, 4" Connection		No		MPFM-6 Well 1		Attempted, Agar downstream of tester		ESP		Turbine		123		170		198		81		150		232		162		92		157		249		120		22,321		35%		94.5%		29		2,362		2,659		39%		38%		0.36%		4,353		4,567		42%		44%		-1.99%		4,691		3,468		34%		31%		2.9%

				MPFM-6		2" MPFM, 4" Connection		No		MPFM-6 Well 2		Attempted, Agar downstream of tester		ESP		Turbine		132		218		211		112		170		282		188		123		173		297		142		25,902		40%		94.2%		27		3,026		3,330		49%		48%		1.56%		4,578		4,678		44%		45%		-0.88%		5,068		3,822		36%		34%		2.4%

				MPFM-6		2" MPFM, 4" Connection		No		MPFM-6 Well 3		Attempted, Agar downstream of tester		Gas Lift		Turbine		306		567		1,556		93		171		263		517		122		134		256		492		71,359		35%		98.0%		8		740		975		12%		14%		-1.92%		1,365		1,072		13%		10%		2.87%		4,137		3,934		30%		35%		-5.3%

				MPFM-8		4" MPFM, 6" Connection		No		MPFM-8 Well 1		Caught tail end of flowback		Flowing		Turbine		1,263		2,918		2,709		759		1,808		2,566		1,856		825		1,814		2,639		1,875		256,111		30%		94.7%		43		32,634		35,454		36%		36%		0.35%		77,725		78,002		30%		30%		0.06%		79,807		80,646		33%		33%		0.1%

				MPFM-8		4" MPFM, 6" Connection		No		MPFM-8 Well 2		Caught tail end of flowback		Gas Lift		Turbine		1,238		2,600		2,558		413		1,070		1,483		1,541		438		1,115		1,553		1,581		212,705		28%		96.2%		28		11,565		12,253		13%		12%		0.44%		29,953		31,218		12%		12%		-0.42%		43,160		44,256		18%		18%		-0.2%

				MPFM-8		4" MPFM, 6" Connection		No		MPFM-8 Well 3		Caught tail end of flowback		Gas Lift		Turbine		1,389		2,950		2,936		766		1,631		2,398		2,084		800		1,605		2,406		2,106		287,513		32%		95.5%		37		28,353		29,618		32%		30%		1.51%		60,364		59,403		23%		23%		0.50%		77,091		77,927		32%		32%		0.1%

				MPFM-8		4" MPFM, 6" Connection		No		MPFM-8 Well 4		Caught tail end of flowback		ESP		Turbine		913		2,447		2,420		384		2,036		2,420		959		472		2,055		2,526		971		132,316		16%		90.7%		45		17,277		21,219		19%		22%		-2.30%		91,610		92,471		35%		35%		-0.13%		43,149		43,688		18%		18%		0.0%

				MPFM-9		4" MPFM, 6" Connection		Yes		MPFM-9 Well 1		No - mature well		Gas Lift		Turbine		23		105		1,015		18		95		113		977										134,785		18%		99.5%		26		507		493



MPFM-1 Oil Allocation



Oil Allocation by Tester	

MPFM-1 Well 1	MPFM-1 Well 2	MPFM-1 Well 3	MPFM-1 Well 4	0.14754042898707626	0.21456120170512213	0.44404222207185873	0.19385614723594288	Oil Allocation by Agar	

MPFM-1 Well 1	MPFM-1 Well 2	MPFM-1 Well 3	MPFM-1 Well 4	0.16056493367237523	0.20501822860819216	0.42397598112802914	0.21044085659140346	



MPFM-2 Water Allocation



Water Allocation by Tester	

MPFM-2 Well 1	MPFM-2 Well 2	MPFM-2 Well 3	MPFM-2 Well 4	MPFM-2 Well 5	0.11803861329478028	8.7356806521891914E-2	0.24258305472726724	0.36482836862343504	0.18719315683262552	Water Allocation by Agar	

MPFM-2 Well 1	MPFM-2 Well 2	MPFM-2 Well 3	MPFM-2 Well 4	MPFM-2 Well 5	0.12758731562236245	9.9091676379566743E-2	0.24206221614886861	0.35788352558176922	0.17337526626743299	



MPFM-1 Gas Allocation



Gas Allocation by Tester	

MPFM-1 Well 1	MPFM-1 Well 2	MPFM-1 Well 3	MPFM-1 Well 4	0.23351524070754906	0.23749506101436743	0.33675578791852534	0.19223391035955814	Gas Allocation by Agar	

MPFM-1 Well 1	MPFM-1 Well 2	MPFM-1 Well 3	MPFM-1 Well 4	0.23368000794079694	0.23772209416461712	0.33945252616602883	0.18914537172855708	



MPFM-2 Gas Allocation



Gas Allocation by Tester	

MPFM-2 Well 1	MPFM-2 Well 2	MPFM-2 Well 3	MPFM-2 Well 4	MPFM-2 Well 5	0.16539930643792933	0.18070536904617623	0.20080850415003459	0.26676727356605845	0.18631954679980139	Gas Allocation by Agar	

MPFM-2 Well 1	MPFM-2 Well 2	MPFM-2 Well 3	MPFM-2 Well 4	MPFM-2 Well 5	0.16100333766864627	0.18283529467069903	0.19769810552047259	0.26722503408182774	0.19123822805835436	



MPFM-5 Gas Allocation



Water Allocation by Tester	

MPFM-5 Well 1	MPFM-5 Well 2	MPFM-5 Well 3	MPFM-5 Well 4	MPFM-5 Well 5	0.10236220472440945	7.1538313808334935E-3	0.22234492029959671	2.5302477434223161E-2	0.64283656616093721	Water Allocation by Agar	

MPFM-5 Well 1	MPFM-5 Well 2	MPFM-5 Well 3	MPFM-5 Well 4	MPFM-5 Well 5	9.9625818521983156E-2	6.8755846585594011E-3	0.22797006548175866	2.2591206735266604E-2	0.64293732460243214	



MPFM-6 Gas Allocation



Water Allocation by Tester	

MPFM-6 Well 1	MPFM-6 Well 2	MPFM-6 Well 3	0.33757915947035116	0.36470926885434657	0.29771157167530227	Water Allocation by Agar	

MPFM-6 Well 1	MPFM-6 Well 2	MPFM-6 Well 3	0.30898075552387738	0.34052031361368496	0.35049893086243761	



 MPFM-8 Gas Allocation



Water Allocation by Tester	

MPFM-8 Well 1	MPFM-8 Well 2	MPFM-8 Well 3	MPFM-8 Well 4	0.32814433795079911	0.17746199739316715	0.31697689622420405	0.17741676843182969	Water Allocation by Agar	

MPFM-8 Well 1	MPFM-8 Well 2	MPFM-8 Well 3	MPFM-8 Well 4	0.32714173870361885	0.17952514431053437	0.31611207340670217	0.17722104357914464	



MPFM-8 Oil Allocation



Oil Allocation by Tester	

MPFM-8 Well 1	MPFM-8 Well 2	MPFM-8 Well 3	MPFM-8 Well 4	0.36329025147780786	0.12874461476805932	0.315633036101927	0.19233209765220585	Oil Allocation by Agar	

MPFM-8 Well 1	MPFM-8 Well 2	MPFM-8 Well 3	MPFM-8 Well 4	0.35977837311251826	0.12434039616820912	0.300556096768956	0.21532513395031661	



MPFM-5 Oil Allocation



Oil Allocation by Tester	

MPFM-5 Well 1	MPFM-5 Well 2	MPFM-5 Well 3	MPFM-5 Well 4	MPFM-5 Well 5	0.18625720673020355	9.4128721026003059E-3	0.41428403341569597	6.7537357336157192E-2	0.322508530415343	Oil Allocation by Agar	

MPFM-5 Well 1	MPFM-5 Well 2	MPFM-5 Well 3	MPFM-5 Well 4	MPFM-5 Well 5	0.21652248080906544	1.3037650785914463E-2	0.35664676495674424	7.481418301449981E-2	0.33897892043377603	



MPFM-6 Oil Allocation



Oil Allocation by Tester	

MPFM-6 Well 1	MPFM-6 Well 2	MPFM-6 Well 3	0.38544386422976501	0.49379895561357701	0.12075718015665797	Oil Allocation by Agar	

MPFM-6 Well 1	MPFM-6 Well 2	MPFM-6 Well 3	0.38182079264790353	0.47817346352670881	0.14000574382538772	



MPFM-2 Oil Allocation



Oil Allocation by Tester	

MPFM-2 Well 1	MPFM-2 Well 2	MPFM-2 Well 3	MPFM-2 Well 4	MPFM-2 Well 5	0.1509092019792706	0.17772709686615487	0.19835468040481377	0.2721497077928689	0.2008593129568918	Oil Allocation by Agar	

MPFM-2 Well 1	MPFM-2 Well 2	MPFM-2 Well 3	MPFM-2 Well 4	MPFM-2 Well 5	0.14148663358116709	0.18661328708743058	0.19273840931313765	0.25919229562939322	0.21996937438887146	



MPFM-1 Water Allocation



Water Allocation by Tester	

MPFM-1 Well 1	MPFM-1 Well 2	MPFM-1 Well 3	MPFM-1 Well 4	0.190044779025245	0.3168278278927899	0.41039652151340128	8.2730871568563832E-2	Water Allocation by Agar	

MPFM-1 Well 1	MPFM-1 Well 2	MPFM-1 Well 3	MPFM-1 Well 4	0.20750767892576585	0.33177036614205335	0.36315202913914485	9.7569925793035958E-2	



MPFM-5 Water Allocation



Water Allocation by Tester	

MPFM-5 Well 1	MPFM-5 Well 2	MPFM-5 Well 3	MPFM-5 Well 4	MPFM-5 Well 5	0.23974198172370542	1.373708415457206E-2	0.30986083736486891	5.3037090127217343E-2	0.38362300662963628	Water Allocation by Agar	

MPFM-5 Well 1	MPFM-5 Well 2	MPFM-5 Well 3	MPFM-5 Well 4	MPFM-5 Well 5	0.23740108288213244	1.4220265365621466E-2	0.33860891295293627	6.1521984887249359E-2	0.34824775391206048	



MPFM-8 Water Allocation



Water Allocation by Tester	

MPFM-8 Well 1	MPFM-8 Well 2	MPFM-8 Well 3	MPFM-8 Well 4	0.2993429667400983	0.11535824873291944	0.23248039683884583	0.35281838768813645	Water Allocation by Agar	

MPFM-8 Well 1	MPFM-8 Well 2	MPFM-8 Well 3	MPFM-8 Well 4	0.29875064153140246	0.11956613327001003	0.22751576060729087	0.35416746459129661	



MPFM-6 Water Allocation



Water Allocation by Tester	

MPFM-6 Well 1	MPFM-6 Well 2	MPFM-6 Well 3	0.42278554778554778	0.44463869463869465	0.13257575757575757	Water Allocation by Agar	

MPFM-6 Well 1	MPFM-6 Well 2	MPFM-6 Well 3	0.44266744208587766	0.45342638363865467	0.10390617427546768	





Meter Cummulative Data



				Cumulative Data from Accepted Tests

								Oil						Water						Total Fluid						Gas

				Meter Number		# Accepted Well Tests		MPFM Counts [BOPD]		Tester Counts [BOPD]		Cum. Difference [(cum. oil MPFM - cum. oil vessel)/cum. oil vessel]		MPFM Counts [BWPD]		Tester Counts [BWPD]		Cum. Difference [(cum. water MPFM - cum. water vessel)/cum. water vessel]		MPFM Counts [BWPD]		Tester Counts [BWPD]		Cum. Difference [(cum. fulid MPFM - cum. fluid vessel)/cum. fluid vessel]		MPFM Counts [MSCF]		Tester Counts [MSCF]		Cum. Difference [(cum. gas MPFM - cum. gas vessel)/cum. gas vessel]

				MPFM-1		120		32,641		29,558		10.4%		73,578		77,045		-4.5%		106,219		106,603		-0.4%		181,342		174,631		3.8%

				MPFM-2		137		54,203		49,109		10.4%		99,524		99,603		-0.1%		153,727		148,712		3.4%		255,268		255,781		-0.2%

				MPFM-3		131		141,639		140,528		0.8%		689,531		669,765		3.0%		831,170		810,293		2.6%		946,882		928,124		2.0%

				MPFM-4		120		145,658		155,356		-6.2%		701,769		731,618		-4.1%		847,427		886,974		-4.5%		967,805		987,862		-2.0%

				MPFM-8		153		98,544		89,829		9.7%		261,094		259,652		0.6%		359,638		349,481		2.9%		246,517		243,207		1.4%

				MPFM-5		87		8,207		8,499		-3.4%		16,807		16,743		0.4%		25,014		25,242		-0.9%		21,380		20,828		2.7%

				MPFM-6		66		7,052		6,221		13.4%		10,405		10,437		-0.3%		17,457		16,658		4.8%		11,297		14,052		-19.6%

				MPFM-9		26		493		507		-2.7%		2,524		2,212		14.1%		3,017		2,719		11.0%		12,525		12,632		-0.9%

						840		488,438		479,607		1.8%		1,855,232		1,867,075		-0.63%		2,343,670		2,346,682		-0.1%		2,643,016		2,637,118		0.2%





































								1.8%		Cum. Oil Deviation

								-0.6%		Cum. Water Deviation

								-0.1%		Cum. Fluid Deviation

								0.2%		Cum. Gas Deviation









Cumulative Production from Accepted Tests 

Oil	 MPFM-1 	 MPFM-2 	 MPFM-3 	 MPFM-4 	 MPFM-8 	 MPFM-5 	 MPFM-6 	 MPFM-9 	29558	49109	140528.01805418966	155355.89769645219	89829	8499	6221	507	Water	 MPFM-1 	 MPFM-2 	 MPFM-3 	 MPFM-4 	 MPFM-8 	 MPFM-5 	 MPFM-6 	 MPFM-9 	77045	99603	669765.35071024788	731617.86684130272	259652	16743	10437	2212	Fluid	 MPFM-1 	 MPFM-2 	 MPFM-3 	 MPFM-4 	 MPFM-8 	 MPFM-5 	 MPFM-6 	 MPFM-9 	106603	148712	810293.3687644375	886973.76453775493	349481	25242	16658	2719	Gas	 MPFM-1 	 MPFM-2 	 MPFM-3 	 MPFM-4 	 MPFM-8 	 MPFM-5 	 MPFM-6 	 MPFM-9 	174631	255781	928124.10103904898	987862.19130453619	243207	20828	14052	12632.400000000003	

MSCFD or BBL





Cumulative Deviation





Cum. Oil Deviation	Cum. Water Deviation	Cum. Fluid Deviation	Cum. Gas Deviation	1.8412491063154655E-2	-6.3431237270926387E-3	-1.2836553446602802E-3	2.2366934362583685E-3	







 # Accepted Well Tests 	

 MPFM-1 	 MPFM-2 	 MPFM-3 	 MPFM-4 	 MPFM-8 	 MPFM-5 	 MPFM-6 	 MPFM-9 	120	137	131	120	153	87	66	26	





LACT Location Data - MPFM-9



						Agar Counts						LACT and Water Transfer Meter, and Sales Gas Counts						Oil Difference						Gas Difference		For Graph/Visualization Only

		Date		Duration [hours]		MPFM Oil
Adjusted to Stock Tank - .914 factor. Decimals repeat often because we are applying a shrinkage factor to an interger.		MPFM Water		MPFM Gas
Not adjusted		LACT Oil		Water Transfer Meter		Sales Gas		Abs. Val Oil Difference		MPFM vs. LACT  Daily Difference		MPFM vs. LACT Rolling 10-day Difference		MPFM vs. Sales 		LACT Baseline		-5%		5%		-10%		10%		Testing included in Pilot Analysis		Notes

		18-Aug-22		24.0		15.6		97.0		1,004.0		21.0		97.0				5.4		-26%						0%		-5%		5%		-10%		10%

		19-Aug-22		24.0		19.7		105.0		1,007.0		22.0		97.0				2.3		-10%						0%		-5%		5%		-10%		10%

		20-Aug-22		24.0		17.7		103.0		1,003.0		18.0		91.0				0.3		-2%						0%		-5%		5%		-10%		10%

		21-Aug-22		24.0		18.7		102.0		1,009.0		24.0		90.0				5.3		-22%						0%		-5%		5%		-10%		10%

		22-Aug-22		24.0		17.7		101.0		1,003.0		19.0		86.0				1.3		-7%						0%		-5%		5%		-10%		10%

		23-Aug-22		24.0		17.7		101.0		1,006.0		20.0		93.0				2.3		-12%						0%		-5%		5%		-10%		10%

		24-Aug-22		24.0		18.7		100.0		1,004.0		17.0		87.0				1.7		10%						0%		-5%		5%		-10%		10%

		25-Aug-22		24.0		19.7		100.0		1,005.0		23.0		78.0				3.3		-14%						0%		-5%		5%		-10%		10%

		26-Aug-22		24.0		18.7		100.0		1,004.0		19.0		96.0				0.3		-2%						0%		-5%		5%		-10%		10%

		27-Aug-22		24.0		19.7		100.0		1,007.0		20.0		79.0				0.3		-1%		-9.4%				0%		-5%		5%		-10%		10%

		28-Aug-22		24.0		20.8		100.0		1,008.0		22.0		84.0				1.2		-6%		-7.3%				0%		-5%		5%		-10%		10%

		29-Aug-22		24.0		19.7		99.0		1,007.0		21.0		84.0				1.3		-6%		-6.9%				0%		-5%		5%		-10%		10%

		30-Aug-22		24.0		17.7		96.0		1,000.0		16.0		91.0				1.7		10%		-6.0%				0%		-5%		5%		-10%		10%

		31-Aug-22		24.0		17.7		95.0		999.0		20.0		88.0		1,027.6		2.3		-12%		-4.6%				0%		-5%		5%		-10%		10%

		1-Sep-22		24.0		17.7		94.0		1,000.0		19.0		80.0		1,025.5		1.3		-7%		-4.6%				0%		-5%		5%		-10%		10%

		2-Sep-22		24.0		18.7		94.0		1,002.0		18.0		92.0		1,026.7		0.7		4%		-3.1%				0%		-5%		5%		-10%		10%

		3-Sep-22		24.0		17.7		94.0		1,001.0		21.0		79.0		1,029.4		3.3		-16%		-5.5%				0%		-5%		5%		-10%		10%

		4-Sep-22		24.0		20.8		95.0		1,003.0		19.0		82.0		1,025.2		1.8		9%		-3.1%				0%		-5%		5%		-10%		10%

		5-Sep-22		24.0		19.7		95.0		1,004.0		16.0		84.0		1,035.9		3.7		23%		-1.0%				0%		-5%		5%		-10%		10%

		6-Sep-22		24.0		19.7		96.0		1,005.0		25.0		75.0		1,033.3		5.3		-21%		-3.5%				0%		-5%		5%		-10%		10%

		7-Sep-22		24.0		19.7		97.0		1,005.0		17.0		92.0		1,034.0		2.7		16%		-1.5%				0%		-5%		5%		-10%		10%

		8-Sep-22		24.0		19.7		93.0		1,005.0		22.0		81.0		1,032.1		2.3		-10%		-2.1%				0%		-5%		5%		-10%		10%

		9-Sep-22		24.0		21.8		96.0		1,007.0		20.0		83.0		1,032.0		1.8		9%		-1.9%				0%		-5%		5%		-10%		10%

		10-Sep-22		24.0		16.6		69.0		724.0		17.0		56.0		525.5		0.4		-2%		-1.0%				0%		-5%		5%		-10%		10%

		11-Sep-22		24.0		12.5		57.0		976.0		32.0		50.0		1,194.5		19.5		-61%						0%		-5%		5%		-10%		10%		No		E-pilot battery went offline and shut in gas lift to well

		12-Sep-22		24.0		12.5		94.0		1,003.0		13.0		80.0		1,038.0		0.5		-4%						0%		-5%		5%		-10%		10%		No		E-pilot battery went offline and shut in gas lift to well

		13-Sep-22		24.0		16.6		71.0		755.0		22.0		59.0		756.7		5.4		-24%						0%		-5%		5%		-10%		10%		No		Power outage on site

		14-Sep-22		24.0		18.7		104.0		755.0		7.0		91.0		756.7		11.7		167%		6.1%				0%		-5%		5%		-10%		10%

		15-Sep-22		24.0		22.9		98.0		1,015.0		24.0		76.0		1,048.5		1.1		-5%		5.0%				0%		-5%		5%		-10%		10%
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Oil Deviation - Rolling 10 Day Avg

-10%	44800	44801	44802	44803	44804	44805	44806	44807	44808	44809	44810	44811	44812	44813	44814	44815	44816	44817	44818	44819	-0.1	-0.1	-0.1	-0.1	-0.1	-0.1	-0.1	-0.1	-0.1	-0.1	-0.1	-0.1	-0.1	-0.1	-0.1	-0.1	-0.1	-0.1	-0.1	-0.1	10%	44800	44801	44802	44803	44804	44805	44806	44807	44808	44809	44810	44811	44812	44813	44814	44815	44816	44817	44818	44819	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	-5%	44800	44801	44802	44803	44804	44805	44806	44807	44808	44809	44810	44811	44812	44813	44814	44815	44816	44817	44818	44819	-0.05	-0.05	-0.05	-0.05	-0.05	-0.05	-0.05	-0.05	-0.05	-0.05	-0.05	-0.05	-0.05	-0.05	-0.05	-0.05	-0.05	-0.05	-0.05	-0.05	5%	44800	44801	44802	44803	44804	44805	44806	44807	44808	44809	44810	44811	44812	44813	44814	44815	44816	44817	44818	44819	0.05	0.05	0.05	0.05	0.05	0.05	0.05	0.05	0.05	0.05	0.05	0.05	0.05	0.05	0.05	0.05	0.05	0.05	0.05	0.05	MPFM vs. LACT Rolling 10-day Difference	44800	44801	44802	44803	44804	44805	44806	44807	44808	44809	44810	44811	44812	44813	44814	44815	44816	44817	44818	44819	-9.4334975369458299E-2	-7.3333333333333375E-2	-6.8768472906403977E-2	-5.9502487562189094E-2	-4.5685279187817257E-2	-4.5685279187817257E-2	-3.0564102564102604E-2	-5.5276381909547881E-2	-3.0564102564102604E-2	-1.0052083333333369E-2	-3.5177664974619327E-2	-1.5468750000000142E-2	-2.0569948186528637E-2	-1.9390862944162545E-2	-9.5876288659794522E-3	6.1428571428571464E-2	4.9627659574467999E-2	LACT Baseline	44800	44801	44802	44803	44804	44805	44806	44807	44808	44809	44810	44811	44812	44813	44814	44815	44816	44817	44818	44819	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	







Daily Oil Counts

LACT	44791	44792	44793	44794	44795	44796	44797	44798	44799	44800	44801	44802	44803	44804	44805	44806	44807	44808	44809	44810	44811	44812	44813	44814	21	22	18	24	19	20	17	23	19	20	22	21	16	20	19	18	21	19	16	25	17	22	20	17	Agar	44791	44792	44793	44794	44795	44796	44797	44798	44799	44800	44801	44802	44803	44804	44805	44806	44807	44808	44809	44810	44811	44812	44813	44814	15.58	19.73	17.66	18.7	17.66	17.66	18.7	19.73	18.7	19.73	20.77	19.73	17.66	17.66	17.66	18.7	17.66	20.77	19.73	19.73	19.73	19.73	21.81	16.62	

BOPD









Phase Envelopes

				Meter		Bottom of Phase Envelope [bfpd]

				MPFM-1		800

				MPFM-2		800

				MPFM-3		800

				MPFM-4		800

				MPFM-5		350

				MPFM-6		350

				MPFM-8		800
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Abstract
The numerous advantages and benefits of Multiphase Flow Meters (MPFM) experienced globally by major
oil & gas operating companies were studied by and have driven OGDCL for using MPFM for well testing
their challenging fields. During the past year, OGDCL has installed, field-tested and deployed their first
multiphase flow meter at Nashpa oil field. The objective of the field-testing program of the MPFM was to
establish the meter ability to accurately measure the three production phases (oil, water, and gas) and to
determine meter reliability in a field environment. During trial testing, the MPFM flow rates were compared
to reference conventional test separators and storage tanks within the allowable accuracy bands. Both the
meter accuracy and operational reliability were satisfactory to OGDCL acceptance criteria. The application
of MPFMs in OGDCL production operations will provide continuous on-line well production monitoring
and eliminate large conventional test separators and test lines. As a result, tremendous economic savings
would be realized due to a significant reduction in capital and operating expenditures associated with well-
testing activities. The MPFM covers a wide range of multiphase applications at several different oil and gas-
condensate fields. This technically developed, compact non-radioactive MPFM is targeted for testing wells
at remote onshore fields and for future potential unmanned offshore platforms, where weight and space
are major concerns. Currently, in OGDCL the combination of MPFM technology with a well-designed test
plan is leading to the optimization of the well performance Continuous well-test data being obtained from
MPFM is leading to accurate production allocation and better reservoir management. Thus, the introduction
of online Multi-phase Flow Metering (MPFM) technology presents a reliable alternative to conventional
test separators for well testing and flow measurement in Pakistan□s oil and gas industry. This overcomes the
limitation of conventional well testing means and technologies to operate with higher gas volume fraction,
varying water cut and changing dynamics of the multi-phase flow. This paper discusses in detail the success
story of multiphase flow meter (MPFM) and its application program in OGDCL. The paper also presents
an overview of MPFM technology. This will add to the existing SPE literature a focused technical paper
describing the MPFM installation and application experience in OGDCL Pakistan that can be used as a
reference by other operating companies, academic personnel, R&D organizations and New Technology
promoters in the country.
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Introduction
OGDCL keeps a strategy to introduce and evaluate new oil and gas production technologies. In this context
a MPFM has been field tested to evaluate performance and suitability prior to its permanent installation at
the Nashpa field. Accurate metering of three-phase well streams is important in onshore/offshore production
operations. Continuous data obtained from this meter is used for well monitoring, reservoir management,
production allocation and to evaluate the need for well workovers or stimulations. MPFMs are light in
weight, small in size and can be applied in remote onshore areas or offshore locations. Multiphase meters
combine techniques to measure oil, gas and water-phase fractions and flow rates in a multiphase flow stream.
Two or more sensors were used in the MPFM tested. The company began field-testing multiphase flow
metering systems in the late 2018. Significant economic savings and improved well monitoring have been
realized by this effort, with plans of installing numerous units at remote onshore field locations. Continuing
development and evaluation of multiphase metering technology will provide additional benefits in onshore
well testing applications in OGDCL.


Statement of Theory and Definitions
OGDCL's multiphase meter field-testing program's objective was to find accurate, relatively low-cost,
compact metering systems for new development projects and existing fields and in some cases, to replace
existing conventional metering systems. The test program's objective is to determine the accuracy in
typical OGDCL production conditions; Operational reliability of the meter in field conditions; Ease of
installation and use; and Vendor's technical and maintenance support. Eventually various MPFM types
will be approved for use. This will allow the competitive pricing and a wide selection of MPFMs for
different applications. OGDCL has onshore MPFM applications: Onshore wells are typically remote; they
can be 10 km (6 miles) or more from a centralized testing facility. They require a large capital expenditure
for dedicated well testlines and manifolds. Purge times for wells are frequently very long. The uneven
topography creating slugs and unstable production at the test facility. Production test accuracy for lower-
rate wells suffers accordingly, and test frequency in general is lower than desired. Doing well tests near
the wellhead eliminates long testlines, nearly eliminates purge time and allows testing under more stable
conditions. This results in economic savings, increased test frequency and potentially more accurate tests.
Simple, compact metering systems that can be installed in remote, environmentally severe locations provide
significant economic and technical advantages. Onshore production from both the oil fields and wet gas
fields requires multiphase flow measurement.


Beside meeting the technical and economic challenges, these MPFMs help in achieving the better
accuracy in measurement of production from all producer wells in a given field to achieve and further
improve the field Proration Factor that is defined as:


Proration Factor = Actual Volume / Sum of Estimated Volume
Maintaining Proration Factors within acceptable ranges is extremely important as while these proration
factors generally do not affect field's custody transfer volumes, they do cause adjustments to well production
volumes. Accurate produced fluid volumes from individual well are essential for working interest of owners
and partners (e.g. JV partners) to get know properly what is produced and processed from a given field. The
regulatory audits are time consuming and costly and therefore, audit issues can be avoided with proactive
attention to detail of accurate measurement of individual well and field production.


Nashpa Field: Oil & Gas Development Company Limited (OGDCL) is operating Nashpa Oil & Gas
Field located in Khyber Pakhtunkhwa province of Pakistan. The nearest city is Kohat, which is about 36
Kms from Nashpa Oil & Gas Field. Nashpa Oil & Gas Field has currently seven producing wells surrounded
within 10 km radius and Plant area for processing. Nashpa Field is a joint venture of OGDCL, PPL, and
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GHPL (15%), OGDCL serving as the operator. Nashpa Gas Processing &LPG Extraction Plant has a daily
production capacity of 90 MMscfd sales gas, 350 Mton LPG and 18000 bbl oil.


Description and Application of Equipment and Processes
Multiphase meter designs fall into two categories: those that require full or partial gas/liquid separation
upstream of the measurements, and those that do not (in-line meters).


In-line metering systems:
In-line MPFMs are characterised in that all the measurements of the individual phase fractions and total or


individual phase flow rates are performed directly in the multiphase flow line, hence, separation or sampling
of the fluids are not required. The volume flow rate of each phase is obtained by multiplying the cross-
sectional area fraction to the velocity of each phase.


Some In-line metering systems require flow conditioning upstream. In-line MPFMs commonly employ
a combination of two or more of the following measurement technologies and techniques: Electromagnetic
measurement principles


○ Microwave technology
○ Capacitance
○ Conductance
○ Gamma ray densitometry or spectroscopy
○ Neutron interrogation
○ Differential pressure using Venturi, V-cone or other restriction
○ Positive displacement
○ Ultrasonic
○ Calculating the flow velocities by the Cross-correlation of electromagnetic, radioactive, ultrasound


signals


Separation type metering System: Separation type MPFMs perform a complete or partial separation
of the multiphase stream, followed by in-line measurement of each of the three phases. There are two types
of separation-based meters;


Full two-phase gas/liquid separation: This type of meter is characterized by its separation of the
multiphase flow, usually a full separation to gas and liquid. The gas flow is then measured using a single-
phase gas-flow meter with good tolerance to liquid carry-over, and the liquid flow rate is measured using a
liquid flow rate meter. An in-line water-cut meter can be used to determine the water-in-liquid ratio.
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Partial separation: This type of meter separates only a part of the gas in the multiphase flow into a
secondary measurement loop around the main loop through MPFM. Since the separation is only partial,
one must also expect some liquid to travel with the gas through the secondary measurement loop, which
then calls for a "wet gas" measurement. The remaining multiphase stream will than have a reduced GVF
and thereby operate within the designed envelope of the flow meter.


To avoid the general regulatory issues and the radiation safety procedures associated with the radioactive
based multiphase flow meters, OGDCL has decided to procure a non-radioactive multiphase flow meter
that was field tested and deployed in Q4 2018 in Nashpa field. The Agar MPFM-50 is consist of multiple
parts including:


1. FFD (Fluid-flow diverter) separates gas from the inflow and diverts it into a gas-bypass loop, while
the liquid with some gas is diverted to the main metering section of the MPFM;


2. Orifice meter / gas meter on gas leg;
3. Agar Patent Coriolis meter to measure mixture density, mass and volumetric flow;
4. A dual venturi, known as the Momentum meter, determines the gas and liquid ratio;
5. Microwave water-cut meter; and
6. Microwave interface detector, to determine the continuity state of the liquid (water or oil continuous).


Figure 1—MPFM during FAT at Agar test loop Houston Texas


General testing procedures: Production results from the meter tested are compared with results from
conventional test separators and onsite atmospheric dip tanks. OGDCL's 2-phase test separator uses turbine
meters for liquid-rate determination and orifice plates to measure gas. Water cut is measured through manual
sampling. Prior to initiating the test program, several steps are taken to assure high test-separator accuracy.
All separator-metering devices are calibrated, and the general condition of the unit is checked. Recent tests
are reviewed and compared with historical well-test data to determine if there are no discrepancies and if
the test separator is repeating. Test engineers and field operators discuss the purpose of testing and assure
that everyone agrees how testing will be conducted. Matters discussed include the specified turbine-rate
ranges and if two-phase or three-phase test modes should be used for water-cut tests. The data collection
responsibilities are assigned. The MPFM supplier reviews the proposed test program and comments and
inspects the test-separator unit. MPFMs are installed upstream of the test separator, exposing the meters
to an undisturbed flow stream. Vendor installation requirements are followed, and vendor representatives
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perform required MPFM calibration. Tested meter flow computers are located either on the MPFM unit or
remotely in a control room. PVT data, Fluid samples, fluid density, water salinity and compositional data
samples are provided to the MPFM vendor. A program is often initiated to sample fluid streams during the
test program to confirm input data validity.


Finally, the actual testing begins after validation of the test separator and the dip tanks as a reference
to the MPFM. The operator, reviews data from the test separator to establish that the purge time has been
completed and a stable production condition has been reached prior to initiating the official production
test. When the test is initiated, data is simultaneously collected from the MPFM and the test separator.
Tests usually last five to six hours, but often extend up to 24 hours for wells with unstable production
characteristics. There are often only minor differences between MPFM test pressure, temperature and the
test unit. If significant differences occur, PVT tables are used to establish changes in standard condition-
conversion factors and solution gas. The same well is often tested several times during the test program.
This allows meter repeatability to be established, as well as repeatability for the test trap. The vendor is
invited to witness testing. The vendor is required to notify the OGDCL test engineer prior to making any
MPFM instrumentation, software or data input modifications. All modifications are logged. Major MPFM
operational problems are also logged. After the test program has been completed, the validity of all collected
data is checked. With a test separator, this involves comparing test results with historical data. If major
discrepancies occur, tests are invalidated. The test-separator field records determine if the turbine meter
was used properly for the liquid measurement, the correct two-phase vs. three-phase test mode was used
for the corresponding watercut range and that the gas meter was used correctly. MPFM inputs values are
also reviewed. A final list of valid comparison tests is prepared and MPFM vs. test separator cross-plots
produced. The final report covers meter operation problems and downtime issues as well, if any.


It is not expected that every MPFM well test, when compared to the test separator, will fall within the
above criteria. Even after the test separator is carefully calibrated and the data is validated, moderate test
separator errors are likely. When reviewing the acceptability of an MPFM, major discrepancies and trends
are more important than absolute accuracy. Operational problems are a major factor when considering the
suitability of a meter, especially in a remote application.
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Figure A—Nashpa field staff at the MPFM site


The following process conditions and measurement accuracy limits were considered.
Liquid Flow Rate: 400 to 6000 bbl/d
Gas Flow Rate: 1 to 30 mmscfd
Water Flow Rate: 10 to 500 bbl/d
Line Pressure: 300 to 1500 psig
Process Temperature: 0 to 100 deg. C
Salinity: 0 to 10 %
Specific Gravity of crude: 0.80 to 0.86
Specific Gravity of gas: 0.6 to 0.8
Water specific gravity: 1-1.2
Water PH value: 6-7.2
Flow regime All types including wavy, annular etc.
Gas Void fraction: 0-100 %
Water Cut: 0-100 % Water saturation
Accuracy:
Water cut + 2 %e (Absolute)
Gross liquid flow ± 5 % Relative error
Gas flow + 5 % Relative error based
Water flow + 5 % Relative error
Net Oil flow + 5 % Relative error
GOR + 5 % Relative error
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Presentation of Data and Results
The plots below showing the measurement accuracy of the multiphase flow meter when compared to the
reference measurements in the field. The reference measurement sources used were the test separator, dip
tanks and manual samples. No significant problems or operational failures occurred. With the high GVF
range above 95 % the meter has been proven for the wet-gas metering. In general, the MPFM met the
accuracy to the reference measurement within acceptable error band.


Figure 1A—MPFM liquid rate comparison with the reference measurement (dip tank).
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Figure 1B—MPFM Net oil rate comparison with the reference measurement (dip tank).


Figure 1C—MPFM Gas rate comparison with the reference measurement (test separator)







SPE-201184-MS 9


Figure 1D—MPFM Watercut measurement comparison with the reference measurement (manual samples)


Figure 1E—MPFM Watercut measurement comparison with the reference measurement (Lab Analysis)
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Conclusions


1. OGDCL has successfully completed the field-testing of a non-nuclear MPFM for suitability
to company production operations. Testing has determined meter accuracy, operational ease,
maintenance and downtime problems and operating envelopes (rate, watercut, GVF).


2. The MPFM met the acceptance criteria of the company.
3. The MPFM was permanently deployed.
4. OGDCL plans to install MPFM systems on most new oil and gas-condensate development fields.


This will allow continuous monitoring of production from each well and eliminate the cost of test
manifolds and conventional test separators.
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Abstract
Tests were conducted during November, 1995 by Agar
Corporation, Conoco, Inc., and AMoco Corporation at the
Conoco Mtrltiphase Test Facility near Lafayette, Louisiana, to
demonstrate the performance of a novel high gas volume
fraction multiphase meter. This paper describes how the meter
works, summarizes the results of these field tests and discusses
the application of the meter,


The high gas volume &action meter (MPFM-400 Series)
utilizes a Fluidic Flow Diverter (FFDTM) to divert most of the
tke gas in a multiphase stream around an MPFM-300
multiphase meter and into an ancillary gas measurement loop.
The gas in the bypass loop is metered accurately and added to
the oil, water, and gas measured by the multiphase meter. The
result is a high void fi-action muhiphase meter which can
accurately meter flow streams where the gas phase is a dominant
compxrent of the flow, This novel concept reduces the size and
the cost of the multiphsse meter while improving its capacity and
accuracy. The field tests conducted at the Conoco Multiphase
Test Facility have shown that the meter can handle flow
conditions with the GOR of 20 to 90,000 SCF/13BL with very
good accuracy.


This paper describes the performance and accuracy of this
new concept multiphase meter as demonstrated by the field tests.
The MPFM-400 Series Meter has important applications for
metering high GOR wells or wells with moderate GOR that are
tested at low pressure.


Introduction
High gas to liquid ratio (GLR) production streams pose special
problems to multiphase metering. These problems have been
reviewed, and methods for partial separation to deal with high


GLR streams have been presented previously ( 1, 2).
The need for high GLR capabilities of a muhiphase meter


is illustrated in Figure 1. The graph in Figure 1 shows a sample
of well characteristics (gas to liquid ratios) from different
production regions around the world. It should be noted that a
significant percentage of the wells have gas fraction above the
90 to 9570 gas volume fraction.


The MPFM-400 (“High GVF Meter”), which can measure
accurately with a GVF of 99.9’%, is an extension of the MPFM-
300 Series multiphase meter (“Multiphase Meter”), which is
limited to an average GVF of 97.57.. The principles of the
operation and performance of the Multiphase Meter have been
described in detail irr References 3, 4 and 5. The Multiphase
Meter measures the total volume of the flowing stream utilizing
a ruggedized PD (Positive Displacement) meter, a Venturi
section to measure gadiquid flow rates, and a Water Cut
Monitor for determination of the water/liquid fraction. The
outputs of these devices are fed into a computer which houses
the proprietary data management sofhvare. The software is
designed to provide flow rates of oil, water and gas phases in the
multiphase stream.


The High GVF Meter is designed to measure flow streams
with very high GLRs accurately. Using the unique FFDTM,the
meter routes varying amounts of the free gas irr the inlet stream
into the gas bypass loop as shown in Figure 2. This innovation
allows the High GVF Meter to handle a much higher total rate of
multiphase fluids. The unique design approach reduces the
overall size of the equipment which would otherwise be
required, and lowers the overall cost of the system.


Figure 2 is a drawing of the High GVF Meter. The fluid
stream enters the meter through the FFD which diverts a major
portion of the free gas in the inlet stream to the gas bypass loop.
The remaining fluids pass into the Multiphase Meter. The FFD
device is a mechanical device with no moving parts that utilizes
the difference in the flow momentum of the gas and liquid to
operate as a fluidic diverter. The lower flow momentum of the
gas causes the FFD to deflect most of the gas in the inlet stream
to the gas bypass loop. The higher momentum of the remaining
liquid/gas mixture in the stream induces continuation of the flow
through the Multiphase Meter.


213


D
ow


nloaded from
 http://onepetro.org/SPEATC


E/proceedings-pdf/96SPE/All-96SPE/SPE-36594-M
S/1953437/spe-36594-m


s.pdf/1 by O
xy Inc, Xiaoping W


u on 28 D
ecem


ber 2022







2 B.TUSS, D. PERRY, G. SHOUP SPE 36594


The diverted gas in the gas bypass loop flows through the
gas metering segment where the gas is measured. The gas bypass
loop stream and the multiphase meter stream recombine
downstream of the unit and exit the system.


Duriig the above process, the Multiphase Meter has
measured the oil, water, and the gas phases of the stream
running though it. The gas measured by the gas bypass loop is
then added to the measurement of the gas phase flowing through
the Multiphase Meter to completely account for all fluids in the
original stream. The specified accuracy and capacity for a
number of common High GVF Meter models are shown in
Table 1.


The field tests conducted at the Conoco Multiphase Test
Facility used a 2“ model of the High GVF Meter. The objective
of the field evaluation was to demonstrate that the accuracy
specifications shown in Table I can be attained under realistic
field conditions.


The Conoco Multiphase Test Facility
The Conoco Multiphase Flow Test Facility is located in the
vicinity of the North Maurice Field, approximately 10 miles
southwest of Lafayette, Louisiana. In this producing field there
are four gas condensate wells that feed into a production facility
at a rate of approximately 30 MMSCFPD and 3,000 BFPD.
Located within the field production facility is the test facility
which was built for the purpose of evaluating multiphase flow
meters.


The test facility is capable of handling up to 7,000 barrels
each of water and oil (combined 14,000 BPD) per day and 2
MMSCF of gas per day. Table 2 summarizes the capabilities of
this facility. Figure 3 shows the schematic of the test facility.


The fluids used in the test facility are produced fluids tlom
the North Maurice Field. The gas from the facility process trains
is combined with oil and water measured by the multiphase
meter, separated, compressed, and routed to the gas sales line.
The liquids for the test loop are acquired from volumes
accumulated in the field facility tanks.


The testing facility is equipped with reference meters so
that each single phase is measured before combining into a 3-
phase stream. The accuracy of the reference meters is ~07’%o.


Data readouts are made continuously in the control room.
The oil and water are drawn from the tanks and surge


vessel and mixed with the gas which is injected into the stream.
Subsequent to the multiphase measurement, the oil and water in
the test loop are separated in the test loop separaton the oil is
recycled to an oil surge tank, and the water is diverted to a
disposal tank. Provisions are also available to acquire and store
heavier crude oils that can be used as an alternative oil phase. In
addition, fresh water, from an on site fresh water tank, can be
used as an alternative to produced brine water.


The facility is unique in that a matrix of tests can be
performed for varying flow rates, pressures, volume fi-actions,
GLR, water cuts, and installation effects to simulate various
production operations. Table 2 shows the testing capabilities
and the fluid properties used in the tests described in this report.


The Conoco facility was used to conduct extensive
performance tests on the mukiphase meters. These results were
published previously (3). The same facility was selected for the
High GVF Meter performance tests so that the improvements in
the performance of the two meters could be compared under
similar testing environments. Figure 4 shows a 2“ High GVF
Meter (40 1 Model) similar to the one used irrthe field tests.


Performance Tests and the Test Matrix
Figure 5 shows the test matrix used in the current performance
tests, Each point in the graph represents a test, characterized by
the water cut and the GVF of the stream. Since the High GVF
Meter is designed to include high GLR conditions, the test
marnx was intentionally biased to look at very high gas volume
fractions. To illustrate the relationship between the test matrix
and typical field conditions, points 1 to 4 in the graph are
converted to well flow rates in Table 3. The tests shown in
Figure 5 were conducted at an average pressure of 150 psig and
temperature of about 120”F. A pressure/temperature correction
is therefore used to convert test points 1 to 4 to simulated well
conditions in Table 3.


The liquid and gas superficial velocities used in the tests
are shown in Figure 6 along with GVF lines. The range of liquid
and gas velocities and GVF parameters used in the tests resulted
in various flow regimes being tested.


Test Results
The results of the tests are summarized in Figures 7 through 10.
The High GVF Meter readings for oil, water, and gas phases are
compared with the single phase data horn the loop which is
considered as reference. For the purpose of these tests, the loop
rates are considered to be 100°/0accurate. Since the single phase
gas rates in the loop are measured under different pressure and
temperature conditions than the meter, a PVT and volubility
correction was applied to the reference gas measurements to
represent the gas rates under actual test conditions.


A total of 157 tests were conducted during the performance
evaluation period. Figures 7 through 11 show the High GVF
Meter test results plotted against the reference loop rates for oil,
water, gas, liquid and total flow rates. In each plot, the upper
and lower accuracy specifications (see Table 1) for the High
GVF Meter (Model 401-20) are also drawn as the performance
boundary lines. As noted by the plots in Figures 7 through 10,
the meter can measure oil, water, gas and liquid rates of a
multiphase stream within the accuracy specifications stated in
Table 1 under the very wide variety of flow conditions
represented by the test matrix. Figure 11 shows the total (oil +
water + gas) flow rates as determined by the meter to have an
accuracy of about +2V0 of reading when compared with
reference loop tests.
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Capacity of High GVF Meter
The field tests conducted at the Conoco Multiphase Test Facility
have shown that the High GVF Meter can handle flow
conditions with gas volume fractions up to 99.4°A with good
accuracy within the vendor’s specifications. At the 150 psig
pressure used in the Corroco tests, the 99.4V0 GVF corresponds
to the GLR of 9300 SCF/f3BL. Since the meter used in these
tests was designed to ANSI 600 pressure rating, the same unit
could have handled wells with GLR of up to 90,000 SCF/BBL at
the maximum operating pressure of 1440 (ANSI 600).


The tests conducted at the vendor’s test loop, combined
with the data from the Conoco tests, have indicated that this
technolo~ is applicable to other meter sizes. Utilizing the
multiphase flow model of Tailtel and Dukler (6) as amended by
Xiao (7), the liquid and gas capacities for various size High
GVF Meters are calculated as shown in Figure 12. The Flow
rates shown in Figure 12 are actual flow rates at 150 psig (10
bars) and 60°F.


High GVF Meter Applications
The High GVF Meter is intended for applications where gas is
the dominant component of the flow stream. This can be in very
high GLR wells (gas condensate) or wells with moderate GLR
that are tested at low pressure. Figure 13 shows the performance
envelope of the 2“ High GVF Meter (Model 401-20), with a 4“
to 6“ gas loop, connected to a 6’ flow line operated at 600 psig
pressure. The liquid and gas rates are actual rates as seen by the
meter. The gas flow rate capacity of the High GVF Meter is a
function of the gas bypass loop.


The production rates for 9 hypothetical wells, shown in
Table 4, which can be tested by this meter, are also marked in
Figure 13 to illustrate the range and turndown capability of the
meter. It should be noted that all flow rates shown in Table 4
can be measured with the accuracy stated in Table 1.


As noted by the data in Table 4 and Figure 13 the High
GVF Meter can handle total actual fluid flow rates ranging from
100 bbb’d to 29,000 bbl/d. This amounts to a turn down ratio of
about 300:1 for the High GVF Meter. Another important
improvement in this design is the capability of the High GVF
Meter to handle high liquid turndowns at very high gas volume


fractions. The importance of these capabilities can be
appreciated by the data in Table 4. To handle the 9 wells shown
in this table would have required either a very large multiphase
meter or multiple small meters at much higher cost than a single
2“ High GVF Meter (Model 400-20). The use oftbe High GVF
Meter provides a wide range of capabilities at lower cost,


The gas by-pass loop shown in Figure 2 can be configured
as an add-on to the Multiphase Meter to enhance its capacity in
production situations where the total flow rates exceed the
capacity of the MPFM 300 Series Meter. The addition of the
MPFM 400 loop has no effect on the measurement capabilities
of the 300 Series Meter. For additional flexibility, the
measurement system can be deployed in either the 300 Series or
the 400 Series configuration, as the application warrants.
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TABLE 1
ACCURACY AND CAPACITY FOR A NUMBER OF


COMMON 400 SERIES METERS


MPFM-401 Series Gns Flow Rate Error 011 Flow Rate Error WaterFlowRateError
MPFM-40 I -20 * 5% of full scale* * 90 BBL/D, or ● 90 BBIJD, or


* 1OOAof gas reading ● 10% of oil flow


MPFM-40I -30


* 1O% of water flow
*5% of full scale* + ]80 BBIJD, or + 180 BBIJD, or
* 10% of gas reading ● 10% of oil flow * 10°%of water flow


MPFM401 -40 i 5% of full scale* + 480 BBL/D, or + 480 BBIJD. or


I * Ir)% of gru readiig * ]00/0of oil flow * 10% of water flow 1
*Full scale depends on the size of the 400 bypass loop.


TABLE 2
TESTING CAPABILITIES AND FLUID PROPERTIES


TEST PARAMETERS CAPABILITIES FLU3’DPROPERTIES


Gas Specific Gravity 0.699


Pressure 150 psig H,S 3 PPM


Temperature Approx. 80”F - 120”F co, 2% (mol percent)


Grss Flow O-2MMSCFPD (2” Flowline) - Condensate 46.5° API
0-100 ft/sec Superflcia] Gas 0.7949 sp. gr.
Velocity 2.1 Cst @ 100° F


CondensateICrude oW 0-7000 BFPD (2” Flowline) - Produced Water 1.0535 sp. gr,


Produced Water 0-100% Water Cut
0-21 fthec Superficial Liquid
Velocity


TABLE 3
WELL FLOW CONDITIONS REPRESENTED BY POINTS 1 TO 4 IN FIGURE 5


TEST COND3TTON WELL FLOW CONDITIONS


POINT IN FIG. 5 LIQUID RATE OIL RATE BBL./D WATER CUT GAS RATE
BBLI’D % MMSCF/D


I 1190 595 50 10
2 396 . 316 2s 20


3 198 50 75 10
4 198 20 90 10


TABLE 4
HYPOTHETICAL WELLS SHOWN IN FIGURE 13


THAT CAN BE TESTED BY THE MPFM-401-20
WITHIN THE ACCURACIES SHOW IN TABLE 1


WELL PRESSURE OIL WATER GAS GAS GOR GVF TOTAL
FLOW


NAME PSI BPD BPD MSCF/D MACF/f3 SCF/BO % BPD


Al 600 680 350 340 10 500 63 2775
A2 500 680 350 1,360 39 2,000 87 8,010
A3 600 680 350 4,700 137 7,000 96 25,459
A4 600 680 350 8,160 235 12,000 98 42,909


A5 600 680 350 23,800 684 35,000 99 123,177
A6 600 680 350 680 20 1,000 77 4,520


A7 400 680 350 680 29 I ,000 g4 6,265


A8 200 680 350 680 59 I,000 91 11,500
A9 75 680 350 680 156 I,000 96 28,949
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FIGURE 1
WELL CHARACTERISTICS (GAS TO LIQUID RATIOS) FROM
DIFFERENT PRODUCTION REGIONS AROUND THE WORLD
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FIGURE 3
MULTI PHASE FLOW TEST FACILITY
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FIGURE 4
2“ MPFM-400 SERIES METER SIMILAR


TO THE ONE USED IN THE FIELD TESTS
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SPE 36504 FIELD TESTS OF THE HIGH GAS VOLUME FRACTION MULTIPHASE METER 7


FIGURE 5
TEST MATRIX FOR AGAR MPFM-401 USED AT CONOCO FACILITY


FIGURE 6
LIQUID VERSUS GAS SUPERFICIAL VELOCITY
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FIGURE 7
AGAR MPFM401 VERSUS CONOCO LOOP OIL FLOW RATE
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FIGURE 8
AGAR MPFM-401 VERSUS CONOCO LOOP WATER FLOW RA TE


CONOCOLOOP(OPM)
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FIGURE 9 FIGURE 10
AGAR MPFM-401 VERSUS CONOCO LOOP GAS FLOW RATE AGAR MPFM-401 VERSUS CONOCO LOOP LIQUID FLOW RATE
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FIGURE 11
AGAR MPFM401 VERSUS CONOCO LOOPTOTALFLOW RATE
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FIGURE 12
GAS AND LIQUIDCAPACITIES


MPFM-400 SERIES METER


1


FIGURE 13
PERFORMANCE ENVELOPE FOR MPFM401-20


4“ - 6“ LOOPCONNECTED TO 6“ FLOWLINEAT 600 PSIG
(points 1-9 in the Graph refer to the well flow rates in Table 4)
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FLUID LIFTING 


Evaluation of Surface Back - Pressure for Continuous­
And Intermittent - Flow Gas Lift 


Abstract 


GLENN BEADLE 


JOHN HARLAN 
JUNIOR MEMBERS AIME 


KERMIT E. BROWN 
MEMBER AIME 


To study continuous- and intermittent-flow gas-lift wells, 
it is necessary to evaluate the facilities that the well fluids 
must pass through to reach the storage point. This paper 
deals with surface back-pressure and its effect on con­
tinuous- and intermitent-flow gas lift. Particular emphasis 
is placed on inadequate-sized flowlines for continuous flow 
and intermittent slugs produced against surface chokes. 


Numerous field tests on continuous-flow gas-lift wells 
show the resulting increase in production due to reducing 
surface wellhead pressure. A method is presented to pre­
dict and apply surface back-pressure. 


Controlled experimental tests show the results of pro­
ducing intermittent slugs against varying surface choke 
sizes. A means of calculating the weighted average bottom­
hole pressure is given for an intermittent cycle. This aver­
age pressure increases considerably as the surface choke 
size is decreased. These calculations show when a cham­
ber installation should be considered for intermittent lift. 


Introduction 


One of the reasons gas-lift studies are made difficult is 
that the system concerned starts at the sand face at the 
bottom of the well and does not end until the storage facil­
ities are reached. The whole system must be considered in 
the study because any alteration in the system, from one 
end to the other, will affect the drawdown at the sand face 
and the corresponding fluid production rate of the well. 
This paper deals particularly with surface back-pressure 
and its effect on production rates. 


Serious loss of production occurs when gas-lift wells 
are produced against excessive back-pressures at the sur­
face. Surface back-pressure is considered to be that pres­
sure found inside the christmas tree, just upstream from 
the flow-wing. This excessive back-pressure is generally 
caused by: (1) high separator pressure; (2) choke in the 
christmas tree or flowline; (3) long flowline; (4) inade-
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July 3. 1962. Revised manuscript received Feb. 7, 1963. Paper presented 
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quate-sized flowline; (5) restrictions in flowline such as 
paraffin, scale deposits, crimped flow line, etc; and (6) 
a nonstrearnlined christmas tree incorporating a large 
number of sharp bends. 


Numerous field and experimental tests were conducted 
in actual gas-lift wells for both continuous and intermit­
tent flow to show the effect of these restrictions. It has 
long been known that the production of fluids from a 
gas-lift well may be materially reduced by producing this 
fluid against a surface restriction or against high surface 
back-pressure. It has also been a matter of education in 
some instances to show why this additional back-pressure 
reduces the total output of produced fluids (oil, gas and 
water). 


Admittedly, there are some instances wherein a well 
must be treated very carefully and, in turn, excessive pres­
sure drawdown must be avoided. This is particularly true 
for wells that are known to produce sand and for wells 
that are producing with high solution gas-oil ratios. In 
some wells excessive drawdown has created a gas phase 
around the wellbore, which in turn increases the perme­
ability to gas and, hence, reduces the oil production. 


It is not the purpose of this discussion to deal with 
those wells in these two categories; rather, it is assumed 
we are dealing with wells of the type where a maximum 
drawdown is necessary to obtain maximum fluid produc­
tion. In turn, it is desired to produce these fluids with a 
minimum amount of injection gas. 


Continuous-Flow Gas Lift 


Introduction 
It is common practice throughout the oil field to increase 


the fluid production rates from continuous-flow gas-lift 
wells by streamlining wellheads, enlarging, shortening and 
streamlining flowlines, and reducing separator pressures. 


In turn, this reduces the surface back-pressure on the 
well. Although this is common practice, it is known that 
a large percentage of continuous-flow gas-lift wells are still 
being excessively choked to as much as one-half of their 
efficient production capabilities by excessive back-pressures. 
Also, many new wellhead-to-separator surface facilities 
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are currently being installed where the effect of surface 
.back-pressure has not been fully considered. 


It is the purpose of this portion of the paper to: (1) 
show how surface back-pressure affects fluid production 
rates and input-gas requirements for continuous-flow gas­
lift wells; (2) provide a method of predicting surface 
back-pressures at various producing conditions which, in 
turn, allows the selection of the proper flowline size and 
the injection-gas rate; and (3) show how predicted surface 
back-pressures can be used with pressure traverse curves 
in the graphical analysis of continuous-flow gas-lift wells, 
making possible more realistic evaluations of continuous­
flow gas-lift installations. 


Effect of Surface Back-Pressure on 
Production Rate and Input Gas Requirements 


To more clearly point out the effect of surface back­
pressure on production rate, a hypothetical well with the 
following data was investigated: perforations, 10,000 ft; 
static BHP, 3,400 psig; productivity index, 10 BLPD/psi; 
input gas pressure, 800 psig; water cut, 90 per cent; for­
mation GOR, 700 cu ftjbbl; assume gas-lift valve at de­
sired point; and assume 1,000 Mcf/D available for lift gas. 


Calculations were made and curves were plotted, as 
shown on Fig. 1 for surface back-pressures of J 00, 190 
and 290 psig. The results indicate that this well would 
produce 2,000 BLPD at 100-psig back-pressure, 1,500 
BLPD at 190-psig back-pressure and 1,000 BLPD at 
290-psig back-pressure. 


Although this high-PI well shows a substantial increase 
in production with decreased back-pressure, it must be 
remembered that most wells that offer a back-pressure 
problem have a high PI and require a high rate of fluid 
production. Certainly, low-PI wells making little water 
can also be helped appreciably. In addition, this· example 
was chosen such that the volume of lift gas was not a 
controlling factor. In other words, the 1,000-Mcf/D vol­
ume was ample to obtain the minimum gradient possible. 


The same hypothetical well was used to show the effect 
of surface back-pressure on input gas requirements. Cal­
culations were made and curves plotted, as shown in Fig. 
2, for surface back-pressures of 100 and 150 psig with 
an assumed production rate of 1,800 BWPD and 200 
BOPD. 


The results indicate that, for a surface back-pressure of 
100 psig, this well would produce the desired rate of 2,000 
BLPD with an input gas-liquid ratio of 530:1, or 1,060 
Mcf/D, and with 150-psig surface back-pressure would 
require an input gas-liquid ratio of 930, or 1,860 Mcf/D. 
Surface back-pressures of 200 psig, or greater, for this 
hypothetical well not only give excessive input gas vol-
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Fig. I-Effect of surface hack-pressure on production rate. 
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Fig. 2-Effect of surface hack-pressure on 
injected-gas volume. 


urnes per day, but also require a gas volume so great that 
an increase in the flowing pressure gradient occurs. This 
was originally shown to occur by Poettmann and Car­
penter; and is substantiated by Fancher and Brown.' A 
mIlllmum pressure traverse curve will occur for a par­
ticular liquid flow rate after which additional gas will 
cause an increase. 


It is possible that the effects of additional injection gas 
will cause a decided increase in surface back-pressure 
which may actually occur before the minimum gradient 
is reached in the tubing string. 


A series of field tests to correlate the actual effect of 
surface back-pressure upon producing rate with the theo­
retical effect of surface back-pressures was run. A test 
well (2%-in. OD tubing, P",=3,706 at 10,700 ft) was 
produced at back-pressures ranging from 175 to 225 psig 
by varying choke size while holding the lift-gas input rate 
nearly constant. Each test of the series was continued until 
conditions stabilized, and then measurements of bottom­
hole pressure, flowing gradient and volumes of total liquids 
produced were made; the results are given in Table J. 


Based on the results of this series of tests, it was deter­
mined that this well could be gas-lifted at approximately 
3,000 BLPD if the tubing pressure could be reduced to 
90 psig. Actual removal of undue surface restrictions was 
pursued. A high-volume wellhead connection (as shown 
in Fig. 3) plus a 4-in. flowline to the tank battery was 
installed. A final test showed 2,375 BLPD (160 BOPD) 
with 1 J 0 psig of surface back-pressure. The limiting factor 
was a required separator pressure of 100 psig. 


Another test was conducted on a well making 298 
BOPD (J, 192 BWPD) to see if the production could be 
increased to the maximum well allowable of 400 BOPD. 
Theoretical considerations showed that the well could be 
produced at 400 BOPD and 1,822 BWPD with 597,171 
sefiD of input gas. To do this it was necessary to re-design 
the gas-lift valve setting, change the 23/8 -in. tubing to 2%­
in. tubing, and reduce the back-pressure to 150 psig. The 
work was performed and the back-pressure was reduced by 
installing a separator at the well site and an additional 2%­
in. flowline to carry the liquid to the treater. The gas was 
delivered through the existing flowline. The potential test 


lRefert:nces given at end of paper. 


TABLE 1 


Choke Surface 
Size Oil Liquid Back-Pressure Flowing BHP 
(in.) (BID) .IBID) (p,i9) 


.. ~ .. - ... -~-


1 118 1745 175 3666 
% 74 1209 190 3678 
'Is 60 852 200 3684 
';' 3 633 225 3682 
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submitted on this well was as follows: oil, 432 B/D; water, 
1,752 B/D; total liquid, 2,184 B/D; gas-oil ratio, 770: 1; 
input gas, 562,032 scf; and tubing pressure, 140 psig. Note 
that the predicted rate was obtained. 


On a gas-lift well in the Kinder field, La., 700 ft of 
2 Vz -in. flowline was replaced with 4-in. pipe, restrictions 
and bends eliminated where possible, and a high-volume 
wellhead connection was installed-all at a cost of $567. 
Production increased from 12 to 22 BOPD for an increase 
in gross income of $855 per month. 


With the goal in mind of increasing production at mini­
mum expense, surface back-pressures were removed on 
many wells. In most cases, the back-pressure was reduced 
by applying one or more of the following: (1) installing 
a 4-in. high-volume wellhead connection as shown in Fig. 
3; (2) replacing 2 and 2Vz-in. flowlines with 4-in. flowlines; 
and (3) replacing choke and choke body with full-opening 
connections. 


The results of these changes for 12 gas-lift wells in 
South Louisiana are shown in Table 2. 


As evidenced by these tests, production can frequently 
be increased considerably for little expense if surface back­
pressure is the problem. 


Method for Predicting Surface Back-Pressure 


For continuous-flow gas-lift installations, where christ­
mas tree and header connections have been streamlined, 
the surface back-pressure at the wellhead is equal to the 
separator pressure plus the pressure loss of produced fluids 
which are flowing through the flowline. For any particular 
well, the separator pressure should remain essentially con­
stant for all production rates; then, the only variable to 
determine in calculating the surface back-pressure at dif­
ferent production rates is the pressure loss in the flowline. 


Fanning presents an equation showing a relationship 
between pressure loss in a horizontal flowline and liquid 
production rate. 


jV'L 
h=~-


2gD 


where h = head loss, ft, 
V = velocity, ft/sec, 
L = length, ft, 
D = diameter, ft, 
g = acceleration of gravity ft/sec', and 


ALTERNATE METHOD 


Fig. 3-High-volume-flowline wellhead connection. 


MARCH, 1963 


TABLE 2 


BOPD Before BOPD After 
Well Back·Pressure Back-Pressure Per Cent 
No. Was Reduced Was Reduced Increase 


1 41 135 229 
2 58 102 76 
3 17 21 24 
4 19 23 21 
5 114 333 192 
6 35 58 66 
7 89 129 45 
8 39 52 33 
9 43 94 119 


10 7 16 129 
11 31 133 329 
12 74 160 116 


Totol 567 1256 
- 567 Avg, 122 


1 ncrease in SOPO 689 
------


1 = friction factor. 


By putting velocity in terms of volume flow rate and 
replacing volume with mass and density terms, the fol­
lowing equation was arrived at. 


t::..P = .01341 m' 
pd' 


where t::..P = pressure loss per 1,000-ft, psi, 
m = fluid produced, Ib/hr, 
p = density of fluids, Ib/cu ft, 
d = internal diameter of flowline, in., and 
1 = friction factor. 


p= 
Total Mass Flow Rate 


Total Volume 
Wt. of liquid + Wt. Gas 


Vol. of liquid + Vol. Gas' 


From actual field data the friction factor was back­
calculated showing an average value of .01. 


The final equation was thus 


0.000I34m' 
t::..P = pd' 


Although it was known that this equation applies to 
single-phase flow of liquids, it was decided to check field 
tests to determine if it could be used for multiphase flow. 
This was decided after a careful check of literature on the 
subject revealed that no two authors agreed on the method 
to use. Baker3 reported serious error in each known method 
used today. 


In addition, actual field tests were checked by various 
proposed methods. The results were in serious error in 
most cases. 


Careful measurements of production and pressures 
were made and calculations of pressure loss based on 
Fanning's equation were made to prove or disprove the 
use of the equation for field cases. The results of some of 
these tests are shown in Table 3. 


The results of these tests indicate that this method of 
calculating the pressure loss in flowlines of multiphase 
flow is reliable for the range of liquid flow rates of 400 
to 2,200 B/D, and for gas-liquid ratios between 150 and 
1,500. It is suspected that this method would not hold 
for very low flow rates and very high gas-liquid ratios. 
However, most cases where excessive back-pressure needs 
to be relieved are in the high-fluid-volume wells; in turn, 
most high-water-producing wells are produced with a gas­
liquid ratio of less than 1,000 scf/bbl. Also, no provision 
is made for hilly terrain. As pointed out by Baker; any 
hills or rises that the flowline takes must be accounted 
for and will cause additional pressure loss. 


A set of curves based on Fanning's equation has been 
calculated and plotted showing the pressure loss in flow­
lines at different produced-gas volumes, average flowline 
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pressures, flowline sizes and producing rates. Examples of 
- these curves are shown in Figs. 4 through 10. 


Data was programmed into a Bendix G-15 computer 
for unknowns of flowline size, liquid produced, gas pro­
duced and average flowline pressure. To form the curves, 
2,000 points were calculated and plotted. Table 4 shows 
the limits of the curves. 


The calculations were made using the following assump­
tions: specific gravity of liquid, 1.14; liquid production, 
100 per cent salt water; specific gravity of gas, 0.60; 
pressure base, 14.695; and average temperature, 60 F. 


The!:!..P read from the pressure-loss curves can be 
corrected for any average flowline temperature by multi­
plying by the actual temperature in degrees Rankine and 
dividing by 520 R. 


These curves have been found to be reasonably accurate 
for salt-water cuts above 80 per cent and oil gravities 
above 200 to 25 0 API. 


To explain how the curves are used in predicting a 
surface back-pressure for a continuous-flow gas-lift well, 
the following factors are necessary: (1) separator pressure, 
(2) flowline diameter, (3) flowline length and (4) gas and 
liquid rate. 


The following stepwise procedure will serve as a guide 
in the use of the curves in estimating surface back­
pressure. 


1. Assume a surface back-pressure. 
2. Determine an average flowline pressure between the 


assumed surface back-pressure and the separator pressure. 
3. Determine the pressure loss per 1,000 ft from the 


properly selected curve. 
4. Determine the pressure loss for the total flowline 


length and add this loss to the separator pressure. 
5. Check this value with the assumed value. 
6. Repeat Steps 1 through 5 until the assumed value 


equals the value predicted from the curves. 
The following example of this procedure is given: flow 


line, 2000 ft of 2Vz -in. tubing; separator pressure, 60 psig; 
liquid rate, 1,000 BID; and gas rate, 400 Mcfd. Adhering 
to the stepWise procedure, the problem is solved as follows. 


1. Assume a surface back-pressure of 200 psig. 
200+60 . 


2. 2 = 130 pSlg. 


3. From Fig. 6, !:!..P = 52 psigll ,000 ft. 


TABLE 3-COMPARISON OF MEASURED AND CALCULATED SURFACE 
BACK· PRESSURE 


Well 
No. 


4 


Flow 
line 


(ft of in.) 


900 of 
4 


300 of 
4 


950 of 
2 


1300 of 
2 


4000 of 
21/, 


950 of 
4 


Oil 
(B/D) 


12 


24 


81 


30 


432 


97 


Surface Back~Pressure 


Water Gas Calc. Using 
(B/D) (Mel/D) Fanning's Eq. Measured 


1145 603.7 83 75 


1494 277.7 74 75 


389 661.7 207 205 


:22 427.0 161 145 


1752 O· 165 140 


2013 459.1 96 94 


*This well was separated at the well site, gas was delivered througn one flowline 
and Iiq1uids produced were transmitted through another flowline to Q heater 
tre<:lter with 25 psig. 
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Tubing 
Size 
~ 


2 
2'12 
3 1/, 
4 


Water 


~ 
400-1400 
400-2000 
400-4000 
400-4000 


TABLE 4 


Gas 
(Mcf/D) 


0·1400 
0·1400 
0·1400 
0-1400 


Average 
Flowline 


Pressure (psig) 


60-200 
60-200 
60-200 
60-200 


4. (52 psigll,OOO ft) (2,000 ft) +60 = 164 psig. 
5. The predicted value of 164 psig does not agree with 


the assumed value of 200 psig; therefore, repeat Steps 1 
through 5. 


6. In repeating this procedure, a final value of 180 psig 
is established. 


Application of Surface Back-Pressure Predictions 


In the graphical analysis of a continuous-flow gas-lift 
well, it is necessary to use a surface back-pressure at one 
end of the curve, and it is important that the surface 
back-pressure be correct for each set of producing condi­
tions analyzed. If the surface back-pressure used is incor­
rect, then the results of the analysis will also be incorrect, 
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7 6 


KEY 


800 BLPD 
2" FLOW LINE 


1-- 60 LBS. AVG. PRESS. 
2--80 
3--100 " 
4--125 " 
5--150 " 
6--175 " 
7--200 " 


100 150 200 250 300 350 400 450 500 
PRESSURE LOSS IN FLOW LINE (PSIG/IOOO FT) 


Fig. 5-Pressure-Ioss curve. 
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since the wrong flowing gradient will have been used and 
an incorrect drawdown and production rate determined. 


As an example, a continuous-flow gas-lift well with 
2,000 ft of 21;2 -in. diameter flowline and 60-psig separator 
pressure was graphically analyzed to produce 1,400 BLPD 
by injecting 420 Mcf/D at 2,600 ft, producing against an 
assumed wellhead back-pressure of 100 psig. However, by 
the use of the pressure-loss curves, it is determined that a 
wellhead back-pressure of 210 psig will result if 1,400 
BLPD and 420 Mcf/D are flowed through 2,000 ft of 
21;2 -in. flowline into a 60-psig separator. Therefore, it may 
be concluded that the production rate determined using the 
100-psig wellhead pressure is incorrect. 


To determine what this well would actually produce, 
the well is analyzed for different liquid production rates. 
The surface back-pressures indicated by the pressure tra­
verse curves·,5 are then compared with the pressures pre­
dicted from the surface back-pressure-Ioss curves. The 
results are given in Table 5. 


The conditions of surface back-pressure and barrels of 
liquid per day are all satisfied at 1,100 BLPD and 185-psig 
surface back-pressure, which then becomes the anticipated 
production rate and surface back-pressure if the well were 
injected with 420 Mcf/D at 2,600 ft. (Refer to Fig. 11.) 


From this, it can be seen that an error of 300 BLPD 
(1,400-1,100), or 21 per cent, would result if the well­
head pressure had been incorrectly assumed to be 100 psig. 
The importance of accurate wellhead pressures in the 
graphical analysis is therefore apparent. 


By further use of the pressure traverse curves and the 
pressure-loss curves, it is possible to make additional 
graphical analyses for this continuous-flow gas-lift well, 
two of which include: (1) liquid production rates at vari-
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Fig. 7-Pressure-Ioss curve. 
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Fig. 8-Pressure-Ioss curve. 
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TABLE 5 
Liquid indicated Surface Predicted Surface 


Production Back-Pressure Back-Pressure 


~ (psig) I(psig) 


800 1290 155 
1000 220 '175 
1200 150 195 
1400 100 210 


ous gas-injection rates for different flowline sizes (see 
Fig. 12); and (2) fluid production rates at various gas­
injection pressures and for different flowline sizes (see 
Fig. 13). 


Conclusions and Recommendations 
1. Production can be greatly increased by eliminating 


surface back-pressure and surface restrictions. A two- or 
threefold increase is possible on high-productivity wells. 


2. The surface back-pressure can be predicted for a 
particular flow rate through any given flowline size and 
length, and with any given separator pressure. 


3. If continuous-flow gas-lift wells are analyzed using 
accurate surface back-pressures, then it is possible to form 
a more reliable basis for economic studies of these installa­
tions. 


Intermittent-Flow Wells 


Introduction 


As in continuous flow, the purpose of an intermittent 
gas-lift installation is to create the desired "sand-face 
pressure drawdown" in order to insure the desired input 
fluid flow rate into the wellbore. However, the flowing 
bottom-hole pressure for an intermittent gas-lift installation 
is not constant over a day's time, as it is in continuous 
flow. 
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The bottom-hole pressure varies from a maximum when 
the gas-lift valve is open to a minimum pressure created 
when the slug of liquid is removed. In turn, this will vary 


- somewhat depending upon whether or not a standing valve 
has been installed, and will be reduced considerably in a 
chamber installation as compared to a straight tubing 
installation. 


Any surface restriction or any back-pressure (separator 
pressure) carried at the surface will be directly reflected 
to the bottom of the well; hence, a change in the flowing 
bottom-hole pressure will be noted. 


Calculating the Weighted Average 
Bottom-Hole Pressure 


The problem of determining the weighted average 
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Fig. II-Prediction of actual production rate. 
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Fig. I2-Effect of flowline diameter and gas-injection rate 
on liquid production. 
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Fig. I3-Effect of flowline diameter and gas-injection 
pressure on liquid production. 
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bottom-hole pressure in an intermittent installation does 
not have a simple solution (refer to Figs. 14 and 15). 


The following factors are involved. 
1. The gas pressure at the tubing head. This is a direct 


reflection of separator pressure. 
2. The density of the gas in the tubing string allowing 


a calculation to determine the pressure on the top of the 
liquid slug due to the weight of the gas in the tubing. 


3. The size of the liquid slug to be lifted. 
4. The tubing size and depth. 
5. The gas pressure that the slug of liquid is to be lifted 


with. The gas-lift valve opening and closing pressure along 
with that percentage of the gas pressure that will be placed 
underneath the slug. (Not a factor for installations having 
a standing valve.) 


6_ The per cent recovery expected from the initial liquid 
slug, and that pressure exerted by this unrecovered liquid_ 


7. The input flow characteristics of the well itself. 
As can be seen from Figs. 14 and 15, there is both a 


maximum and a minimum pressure created at the sand 
face. This figure was pDepared assuming the operating 
gas-lift valve as a datum (well lifting from bottom). 


These examples are worked for a 6,000-ft well with 2-in. 
tubing, and a 575-psi gas-lift valve lifting a total of 425 
psi in the tubing_ The gradient of the liquid is 0.40 psi/ft 
and the well has an average PI of 0.3. The tubing back­
pressure at the surface is 70 psi, giving approximately 90 
psi at the top of the slug. Fifty per cent recovery per 
cycle has been assumed in this example. Although this 
example utilizes some simplifying assumptions, this and 
others were verified by numerous pressure measurements. 
It is felt that this method is accurate enough to allow a 
close calculation of the weighted average bottom-hole 
pressure. 


One of the more difficult problems is to determine the 
minimum pressure possible. It is a function of the back­
pressure due to the weight of the gas column in the tubing, 
the pressure exerted by the unrecovered liquids in the 
tubing string, and the feed-in of fluids from the well. The 
difficulty of calculating the pressure exerted by the unre-
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Fig. I4-Weighted average flowing hottom· 
hole pressure without standing valve. 
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WEIGHTED AVERAGE BOTTOM HOLE PRESSURE ~ 
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Fig. IS-Weighted average flowing bottom­
hole pressure with standing valve. 


cover,ed liquid as it is scattered up and down the tubing 
string is complicated by the fact that part of this liquid is 
clinging to the tubing walls and part of it is in the form 
of a spray in the tubing string. However, this calculation 
is necessary since the minimum pressure occurs before all 
of the liquids have settled back down. Also, the well is 
still blowing out some spray and gas at the surface at the 
time the minimum pressure occurs. By making the sim­
plifying assumptions that the gas-lift valve opening pres­
sure is placed underneath the slug, that the well fluids 
continue to feed toward the wellbore when the standing 
valve is closed, that an initial spurt of fluids occurs when 
the standing valve re-opens, and that the unrecovered 
liquids exert a pressure at bottom equivalent to the pres­
sure this liquid would exert if it was in a static column, 
the minimum pressure can be calculated as shown in 
Figs. 14 and 15.* 


If this procedure of calculating the average bottom-hole 
pressure gives a pressure which does not allow the desired 
drawdown in a straight tubing installation, then a chamber 
installation should be considered for the well. This is one 
reason why many gas-lift chamber installations are in­
stalled. It is known that a chamber installation allows the 
in-flowing fluids to feed into an accumulation chamber of 
larger volume than the tubing. This allows the same num­
ber of barrels of liquid to accumulate in the wellbore in 
a much shorter length of pipe. In turn, this reduces the 
pressure exerted by the liquid which, in turn, reduces the 
flowing bottom-hole pressure. If a high surface back­
pressure is to be carried on the well, a chamber should be 
considered as one possibility of maintaining a lower aver­
age flowing bottom-hole pressure. 


This average bottom-hole pressure is influenced appre­
ciably by either a change in the pressure carried at the 
surface or by a restriction incorporated at the surface. 
This is clearly indicated by some examples included in 
this paper. 


--------------- ---_ .. _-----_. 


::'The problem exarr.ple of how the weighted average pressures of Figs. 
14 and 1;) were determined is too long to be included. If anyone desires 
this information, he can obtain it by contacting Kermit E. Brown, Dept. 
of Petroleum Engineering, The U. of Texas, Austin 12, Tex. 


MARCH. 1963 


Surface Restrictions 
Even though the back-pressure at the surface may not 


be changed, a flowline restriction at the surface will mate­
rially affect the average bottom-hole pressure created in an 
intermittent lift installation. A small restriction at the 
surface creates additional fall-back and decreases cycle 
frequency. 


Some actual field tests against different-sized surface 
chokes were given in a previous paper by Brown and 
Jessen." The reason that a surface choke decreases produc­
tion is that the average flowing bottom-hole pressure per 
cycle is increased if the slug cannot escape out at the 
surface as quickly as possible. This is noted in Fig. 16 
where it is shown that the surface pressure remains high 
for a long period of time if the slug cannot escape at the 
surface. 


Fig. 17 shows how a surface restriction such as a choke 
increases the pressure at the surface as the slug is trying 
to escape. This figure compared a 1112 -in. surface choke to 
a Vz -in. surface choke. As noted, there is a 160-psi differ­
ence in the maximum surface pressure, and there is a 
longer period of time in allowing the liquid slug to escape 
at the surface. 


Fig. 18 shows typical 13;4 -bbl liquid slugs being pro­
duced through a 3/S -in. surface choke. As noted, the 
tubing pressure approaches 500 psi in an attempt to allow 
the liquid slug to escape the tubing string. It is quite 
evident that this restriction should be removed. 


Figs. 19 and 20 show down-hole recordings of a 350-psi 
and 400-psi total tubing load as lifted with a 630-psi valve 
from 4,072 ft against Vz -, % - and 1 V2 -in. surface chokes, 
respectively, with 3,200 set/cycle. Several things are to be 
noted from these recordings. The pressure at 4,072 ft 
remains high for an increasingly longer period of time as 
the surface choke size decreases. The per cent recovery 
decreases as the surface choke size decreases. The mini­
mum pressure created at the valve (4,072 ft) increases as 
the surface choke size decreases, and the average flowing 
bottom-hole pressure increases as the surface choke de­
creases. The average flowing bottom-hole pressure is shown 
to vary as much as 53 psi from the Vz - to the 1 V2 -in. 
choke size from Fig. 19. 


From Fig. 21, as presented originally in a paper by 
Brown and Jessen," where a % -in. surface choke was used 
the average bottom-hole pressure for a 14-minute period 
was found to be 485 psi for a Vs -in. surface choke, and 
340 psi for the 11/2 -in. surface choke. This difference of 
145 psi can mean a difference of several barrels per day 
in production. Fig. 22 shows this same information for a 


Fig. I6-Surface tubing recording for varying surface 
chokes (2S0-psi load, gas volume 1,700 scf/ cycle, valve 


depth 4,072 ft, 24-minute revolution chart). 
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2S0-psi load (light load). Again, it can be seen that the 
smaller surface chokes are detrimental to good inter­
mittent gas lift. 


Fig. 23 shows a complete time evaluation for a 400-psi 
total tubing load. The following times are given: (I) time 
required for a drop in maximum pressure (gas-lift valve 
closes), (2) time for the minimum pressure to occur and 
(3) pressure stabilization time (that time for all liquid 
spray to settle back down in the tubing string). 


It can be seen that all these time periods show a decided 
increase at a ¥I-in. surface choke and smaller, with no 


Fig. 17-Typical recording of casing and tubing pressure 
-7/16-in. diameter port from 4,072 ft 


CY2- and l%-in. surface chokes). 


Fig. IS-Typical casing and tubing recording-7/16-in. 
diameter port from 2,774 ft (% -in. surface choke). 
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Fig. 19-Pressure recordings for varying 
surface choke sizes. 


sign of leveling off until a I-in. size is reached. Since all 
of these times reflect upon the cycle frequency at the well, 
it can be seen that a choke size less than I-in. in diameter 
is detrimental to good operations. 


Surface Back-Pressure 
Since the average flowing bottom-hole pressure per cycle 


is a function of tubing back-pressure, liquid fall-back and 
well feed-in rate, it is quite obvious that an increase in 
tubing back-pressure will reduce the liquid fill-in rate per 
cycle. Any change in pressure at the top of the liquid slug 
is reflected at the sand face. 


Therefore, if the tubing back-pressure is increased, a 
lighter liquid load must be lifted in order to maintain the 
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Fig. 20-Pressure recordings for varying 
surface choke sizes. 
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varying surface choke sizes. 
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Fig. 22-Pressure recordings for varying 
surface choke sizes. 


same average flowing bottom-hole pressure. This increases 
the gas-liquid ratio. If the same liquid load is to be lifted, 
it means that a higher average bottom-hole pressure will 
result which will reduce the production from the well. 


Conclusions and Recommendations 


In considering the size of surface choke to install for 
intermittent lift, the important factor to be considered is 
the maximum-sized surface choke that will allow protec­
tion to all surface equipment. 


In many instances, the surface equipment is not being 
utilized properly so that a minimum restriction can be 
taken at the christmas tree. As soon as it has been decided 
that a well is to go on intermittent gas lift, the following 
factors should be immediately investigated: (l) the size 
of seat in the liquid dump of the separator should be 
checked and a maximum permissible size installed; and 
(2) the size of orifice in the gas-measurement meter run 
should be checked and a size installed that is capable of 
passing the peak tail gas behind the liquid slug. In many 
instances the entire meter run may have to be changed 
to a larger size in order to insure that the gas volumes can 
be handled. It may still be desired to install a by-pass 
flare line as a safety device to prevent separator damage. 


There are various ways and means of improving inter­
mittent installations that must use a surface choke to pro­
tect surface equipment. If a well must be choked to protect 
the separator, it may be beneficial to place the choke at 
the separator instead of at the wellhead. If the flowline is 
fairly long, this will allow most of the slug to leave the 
vertical tubing string and enter the horizontal flowline 
before encountering the surface choke. This will prevent 
the additional fall-back of liquids that will occur if the 
choke is at the top of the vertical tubing string. If the 
installation is equipped with a short flowline before reach­
ing the separator, a container (similar to a separator but 
with no gas outlet) can be installed in the flowline to hold 
the liquids and allow their transport to the separator at a 
safe rate. 


Once an intermittent well has reached a low bottom-hole 
pressure, it cannot tolerate a high surface back-pressure 
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without serious loss in production, Once the weighted 
average bottom-hole pressure has been calculated, the 
feasibility of a chamber installation can be evaluated. 
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Foreword


This edition of API Manual of Petroleum Measurement Standards (MPMS) Chapter 20.5 supersedes the below listed
sections of API MPMS Chapter 20.1, Allocation Measurement, First Edition, 1993:


— 1.7.2.2.2 Test Separator;


— 1.11.1 Well Tests;


— 1.16.3.2 Field Test Separators;


— 1.16.3.3 Portable Test Separators;


— 1.16.5.1 Full-Scale Separator Test Report;


— Appendix J.


Nothing contained in any API publication is to be construed as granting any right, by implication or otherwise, for the
manufacture, sale, or use of any method, apparatus, or product covered by letters patent. Neither should anything
contained in the publication be construed as insuring anyone against liability for infringement of letters patent.


The verbal forms used to express the provisions in this document are as follows.


Shall: As used in a standard, “shall” denotes a minimum requirement in order to conform to the standard.


Should: As used in a standard, “should” denotes a recommendation or that which is advised but not required in order
to conform to the standard.


May: As used in a standard, “may” denotes a course of action permissible within the limits of a standard.


Can: As used in a standard, “can” denotes a statement of possibility or capability.


This document was produced under API standardization procedures that ensure appropriate notification and
participation in the developmental process and is designated as an API standard. Questions concerning the
interpretation of the content of this publication or comments and questions concerning the procedures under which
this publication was developed should be directed in writing to the Director of Standards, American Petroleum
Institute, 1220 L Street, NW, Washington, DC 20005. Requests for permission to reproduce or translate all or any part
of the material published herein should also be addressed to the director.


Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at least every five years. A one-time
extension of up to two years may be added to this review cycle. Status of the publication can be ascertained from the
API Standards Department, telephone (202) 682-8000. A catalog of API publications and materials is published
annually by API, 1220 L Street, NW, Washington, DC 20005.


Suggested revisions are invited and should be submitted to the Standards Department, API, 1220 L Street, NW,
Washington, DC 20005, standards@api.org.
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Introduction


This document establishes a framework to conduct and apply production well testing for well rate determination in
measurement and allocation. Production well testing addressed in this document refers to measurement of gas, oil,
and water quantities from a single well during a specified length of time under controlled operational conditions. The
intent of this document is to provide operators with a consistent and transparent approach for conducting, applying,
and managing production well testing within an upstream measurement and allocation system. It is not intended to
prescribe a particular production well test method, or particular application of production well test data use in
allocation. Allocation methodologies are addressed in API MPMS Ch. 20.1.
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1 


Recommended Practice for Application of Production Well Testing  
in Measurement and Allocation 


1 Scope 


This document provides recommendations and guidelines for the application of production well testing in 
production measurement and allocation. The recommendations and guidelines apply to conducting a 
production well test, calculating production well test volumes and rates, and the application of production well 
test data for use in measurement and allocation. This includes production well testing preparation, initiation, 
measurement, validation, and volume and rate calculations for separator, multiphase flow meter, and tank 
production well test systems. Additionally, this document addresses the proration of production well test 
results for use in allocation, the application of production well tests for validation and update of well flow 
models and virtual flow metering, and the adjustment of gas well continuous measurement results with 
production well test data.  


This document also provides recommendations and guidelines for the application of well flow modeling and 
virtual flow metering in production measurement and allocation. 


2 Normative References 


The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 


API Draft Standard Application of Hydrocarbon Phase Behavior Modeling in Upstream Measurement and 
Allocation Systems 


API Manual of Petroleum Measurement Standards (MPMS), Chapter 3.1A, Standard Practice for the Manual 
Gauging of Petroleum and Petroleum Products 


API MPMS Chapter 3.1B, Standard Practice for Level Measurement of Liquid Hydrocarbons in Stationary 
Tanks by Automatic Tank Gauging 


API MPMS Chapter 3.3, Standard Practice for Level Measurement of Liquid Hydrocarbons in Stationary 
Pressurized Storage Tanks by Automatic Tank Gauging 


API MPMS Chapter 3.6, Measurement of Liquid Hydrocarbons by Hybrid Tank Measurement Systems 


API MPMS Chapter 8.1, Standard Practice for Manual Sampling of Petroleum and Petroleum Products 


API MPMS Chapter 8.2, Standard Practice for Automatic Sampling of Liquid Petroleum and Petroleum Products 


API MPMS Chapter 11.1, Temperature and Pressure Volume Correction Factors for Generalized Crude Oils, 
Refined Products, and Lubricating Oils 


API MPMS Chapter 14.1, Collecting and Handling of Natural Gas Samples for Custody Transfer 


API MPMS Chapter 18.1, Measurement Procedures for Crude Oil Gathered from Small Tanks by Truck 


API MPMS Chapter 20.1, Production Measurement and Allocation Systems 


API MPMS Chapter 20.2, Production Allocation Measurement Using Single-phase Devices  


API MPMS Chapter 20.3, Measurement of Multiphase Flow 
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2 API MPMS CHAPTER 20.5 


API MPMS Chapter 21.1, Flow Measurement Using Electronic Metering Systems—Electronic Gas 
Measurement 


API Recommended Practice 85, Use of Subsea Wet-gas Flowmeters in Allocation Measurement Systems 


API Recommended Practice 87, Recommended Practice for Field Analysis of Crude Oil Samples Containing 
from Two to Fifty Percent Water by Volume 


API Recommended Practice 551, Process Measurement 


3 Terms, Definitions, Acronyms, Abbreviations, and Symbols 


3.1 Terms and Definitions 


For the purposes of this document, the following definitions apply. 


3.1.1 
actual conditions 
measurement conditions 
line conditions 
flowing conditions 
Conditions of pressure and temperature of the fluid at the point where fluid properties or flows are measured. 


3.1.2 
allocation 
The mathematical process of determining the proportion of produced fluids from individual entities (zones, 
wells, fields, leases, or producing units) when compared to the total production from the entire system 
(reservoir, production system, and gathering systems) in order to determine value or ownership to attribute to 
each entity. 


3.1.3 
bubble point 
When the pressure is lowered on a liquid held at a constant temperature, the pressure at which the first 
bubble of vapor forms is the bubble point. 


3.1.4 
condensate–gas ratio 
CGR 
The ratio of liquid hydrocarbon volume flow rate to the gas volume flow rate at any point, expressed at 
standard conditions, usually in barrel per thousand standard cubic feet (bbl/mscf) or standard cubic meters of 
liquid hydrocarbon per thousand cubic meters of gas (m3/103m3). 


3.1.5 
equation of state 
EOS 
Thermodynamic equation describing the state of matter under a given set of physical conditions. 


NOTE An EOS provides a mathematical relationship among the state variables pressure, temperature, and molar volume. 


3.1.6 
gas–liquid ratio 
GLR 
The ratio of gas volume flow rate to the total liquid volume flow rate at any point, expressed at standard 
conditions, usually in standard cubic feet per barrel (scf/bbl) or standard cubic meters of gas per cubic meter 
of total liquid (m3/m3). 
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 RECOMMENDED PRACTICE FOR APPLICATION OF PRODUCTION WELL TESTING IN MEASUREMENT AND ALLOCATION 3 


3.1.7 
gas–oil ratio 
GOR 
The ratio of gas volume flow rate to the liquid hydrocarbon volume flow rate at any point, expressed at 
standard conditions, usually in standard cubic feet per barrel (scf/bbl) or standard cubic meters of gas per 
cubic meter of liquid hydrocarbon (m3/m3). 


3.1.8 
gas volume correction factor 
Bg 
Ratio of hydrocarbon gas volume at elevated pressure and temperature conditions to the hydrocarbon gas 
volume at standard conditions (ft3/scf, m3/m3). 


3.1.9 
gas volume fraction 
GVF 
The fraction of the total volumetric flow rate at actual conditions in the pipe that is attributable to gas flow, 
often expressed as a percentage. 


3.1.10 
hold-up 
The cross-sectional area locally occupied by one of the phases of a multiphase flow, relative to the 
cross-sectional area of the conduit at the same local position, at actual conditions. 


3.1.11 
hydrocarbon dew point 
A temperature at a given pressure at which hydrocarbon vapor condensation begins. 


3.1.12 
multiphase flow 
Flow of a composite fluid that includes natural gas, hydrocarbon liquids, water, and injected fluids, or any 
combination of these. 


3.1.13 
nodal analysis 
A method to model well multiphase production through an integrated oil and gas production system with 
multiple points of measurement (nodes). The models are based on fundamental mechanistic physics 
principles that estimate well production using input pressures and temperatures, and flow correlations.  


3.1.14 
oil volume correction factor 
Bo 
Ratio of the hydrocarbon liquid volume at elevated pressure and temperature conditions to the hydrocarbon 
liquid volume at standard conditions (bbl/bbl, m3/m3). 


NOTE The oil volume correction factor Bo, is the inverse of the shrinkage correction factor, 1/Bo.  


3.1.15 
pressure, volume, temperature 
PVT 
The phase behavior and description of hydrocarbon fluid physical properties for a given set of composition, 
pressure, and temperature. 


NOTE Physical properties of interest include relative phase fraction, GOR, bubble point and hydrocarbon dew point, 
density, formation volume factors, compressibility, and viscosity. 
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4 API MPMS CHAPTER 20.5 


3.1.16 
production well test 
The measurement of gas, oil, and water quantities from a single well during a specified length of time under 
controlled operational conditions. 


3.1.17 
rangeability 
The capability of a meter or flow measuring device to operate between the minimum and maximum flow range 
within a specified uncertainty; expressed as the ratio of maximum flow rate to the minimum flow rate. 


3.1.18 
solution condensate–gas ratio 
rs 
Ratio of condensed hydrocarbon liquid volume at standard conditions (condensed from gas as it is lowered in 
pressure and temperature from elevated pressure and temperature conditions to standard conditions) to the 
hydrocarbon gas volume at standard conditions (bbl/mscf, m3/103m3). 


3.1.19 
solution gas–oil ratio 
Rs 
Ratio of evolved hydrocarbon gas volume at standard conditions (evolved from hydrocarbon liquid as it is 
lowered in pressure and temperature from elevated pressure and temperature conditions to standard 
conditions) to the hydrocarbon liquid volume at standard conditions (mscf/bbl, 103m3/m3).  


NOTE The evolved hydrocarbon gas is sometimes referred to as flash gas. 


3.1.20 
virtual flow meter 
VFM 
Real-time computer-based well rate determination method that utilizes well flow models in conjunction with 
real-time well/process sensor and instrumentation data for continuous multiphase well rate estimation. 


3.1.21 
water–gas ratio 
WGR 
The ratio of water volume flow rate to the gas volume flow rate at any point, expressed at standard conditions, 
usually in barrel per thousand standard cubic feet (bbl/mscf) or standard cubic meters of liquid hydrocarbon 
per thousand cubic meters of gas (m3/103m3). 


3.1.22 
water–liquid ratio 
WLR 
The water volume flow rate, relative to the total liquid volume flow rate (oil and water), at actual conditions 
(operating pressure and temperature), expressed as a percentage. 


3.1.23 
water volume correction factor 
Bw 
Ratio of water volume at elevated pressure and temperature conditions to the water volume at standard 
conditions (bbl/bbl, m3/m3). 


3.1.24 
well flow model 
Mathematical equation, correlation, or algorithm relating well physical parameters or data to flow. 
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 RECOMMENDED PRACTICE FOR APPLICATION OF PRODUCTION WELL TESTING IN MEASUREMENT AND ALLOCATION 5 


3.1.25 
well rate determination 
The process to quantify an oil well’s production of gas, oil, and water, or a gas well’s production of gas, 
condensate, and water. 


3.2 Acronyms, Abbreviations, and Symbols 


For the purposes of this document, the following acronyms, abbreviations, and symbols apply. 


Bg gas volume correction factor 


Bo oil volume correction factor 


Bw water volume correction factor 


bbl barrel 


bbl/d barrels per day 


CGR condensate–gas ratio 


EOR enhanced oil recovery 


EOS equation of state 


ft3 cubic feet 


GLR gas-liquid ratio 


GOR gas–oil ratio 


GVF gas volume fraction 


mcf thousand cubic feet 


mscf thousand standard cubic feet (at standard conditions) 


mscf/d thousand standard cubic feet per day (at standard conditions) 


m3 cubic meter 


m3/d cubic meters per day 


PVT pressure, volume, temperature 


Rs solution gas–oil ratio 


rs solution condensate–gas ratio 


S&W sediment and water 


scf standard cubic foot 


VFM virtual flow meter 


WGR water–gas ratio 


WLR water–liquid ratio 
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6 API MPMS CHAPTER 20.5 


4 Production Well Testing in Upstream Measurement and Allocation 


4.1 Introduction 


Although preferred, continuous direct measurement of well production for use in upstream measurement and 
allocation is usually not a practical option for most operators. Periodic direct measurement is achievable, 
however, and can be used for determining applicable well rates. Thus, the periodic direct measurement, or 
well test, becomes an integral activity in upstream measurement and allocation. 


Well testing provides a means of determining the production characteristics of a well. A well test can be 
conducted for a variety of reasons, including an evaluation of the productive potential of a well (incorporating 
wellbore flow capacity and reservoir limits), a measurement of the gas–oil ratio (GOR), a means to sample 
reservoir fluids, or some other specific item (refer to Annex A for a more detailed description of the various 
well tests for oil and gas wells). 


For use in upstream measurement and allocation, a well test is referred to as a production well test and is 
defined as the fluid measurement of gas, oil, and water from a single well during a specified length of time 
under controlled operational conditions. In the case of an oil well, it is the ability of the well to produce oil, 
water, and gas. For a gas well, it is the ability of the well to produce gas, and sometimes accompanying fluids, 
such as condensate and water. In each case, the reported volumes are corrected to some agreed standard 
conditions of pressure and temperature, for example 101.325 kPa and 15 °C (14.696 psia and 60 °F). 


4.2 Reasons for Production Well Testing 


 General 4.2.1


Efficient management of well production depends upon the timely detection of well changes and the ability to 
measure and accurately control the forces influencing well performance. A major well management 
component is well rate determination through production well testing. Determining well rates is not only 
essential for efficient production operations, it is also a reporting requirement for state and federal agencies, 
can impact revenue, and is necessary for a complete and accurate historical accounting of reservoir and well 
performance. Important decisions such as production methods and optimization schemes, enhanced oil 
recovery (EOR) programs, and development drilling are made from this information. 


 Regulatory/Statutory Requirements 4.2.2


Regular reports of production from oil and gas wells are required by the states and the U.S. Government for 
federal and Indian leases. There are several reasons why governmental agencies require well production 
information. In states with proration laws, and on federal lands, well rates are reported to provide conservation 
commissions and regulatory bodies with data necessary for establishing production rates that prevent waste 
and for allocating production between fields and wells within individual fields. Taxes such as severance taxes 
(direct tax on production) and ad valorem taxes (mineral and property taxes based on value) are levied 
against oil and gas production, with the reported well rates sometimes serving as a basis for tax determination. 
Regulatory agencies generally stipulate the method for determining reported well rates (e.g. periodic 
production well test) and the frequency of reporting. 


An additional production reporting consideration involves the statutory requirements of the Sarbanes–Oxley 
Act. The U.S. Government requires the full accountability and verification of corporate financial statements, 
which includes the proper measurement and accounting of oil and gas production. Depending on the 
production allocation scenario, production well testing can be a key factor in the reporting process. 


 Economics 4.2.3


There are numerous economic reasons for determining well rates, but all revolve about the advantage gained 
from knowing the production trends and characteristics of individual wells. Maximum daily revenue can only 
be achieved when timely and accurate well rates reflect the producing capability of each well on a lease. In 
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many producing situations, such as where operators are competitive in a common reservoir, high-volume 
reservoir pattern flooding is being conducted, or wells are restricted to producing allowables set by regulatory 
agencies, the revenue from oil and gas not produced because of well failure is either lost or drastically 
reduced. Moreover, commingled production between partner companies can create allocation scenarios 
where well rates are used as the basis for revenue splits among the producers. Similar to regulatory 
requirements, commercial agreements can stipulate the method of well rate determination and production well 
testing, and the frequency of reporting. 


 Reservoir Management 4.2.4


Reservoir management involves strategies based on analyses of geologic, reservoir, and production data to 
optimize the development of a reservoir in an efficient and effective manner. The collection and analyses of 
rock and fluid property data, reservoir pressures, and temperatures, along with reservoir production data, 
enable reservoir engineers to construct both geological and reservoir flow models that are crucial in creating 
and updating reservoir management strategies. The reservoir flow models are vital for understanding the 
driving forces (either naturally occurring or artificially created) that combine to move fluids in a reservoir. 
Production well tests allow reservoir engineers to recognize these driving forces and initiate programs that 
affect them. 


 Production Management 4.2.5


Production management involves strategies based on analyses of process and production data to optimize 
the design and operation of both wells and production facilities in an efficient and effective manner. The 
collection and analyses of fluid property data, process pressures, and temperatures, along with well 
production data, enable petroleum engineers to construct both well and facility models that are crucial in 
creating and updating production management strategies. Production well tests allow petroleum engineers to 
optimize wellbore hydraulics and evaluate wellwork benefits. Furthermore, analysis of well and process 
production data is utilized in optimizing process production throughput, pipeline flow assurance activities, and 
facility design such as separation, water disposal, pumping, and compression. 


4.3 Production Well Testing and Additional Methods for Determining Well Rates 


 General 4.3.1


The traditional method of well rate determination has predominantly been the periodic production well test 
through direct measurement of gas, oil (condensate), and water. The introduction of new technologies and 
complex commingled production scenarios (e.g. subsea wells commingled and flowing to a single offshore 
installation) have expanded the scope of well rate determinations to include inline multiphase flow 
measurements, rate calculations, and three-phase fluid modeling. 


Shown in Figure 1 is a well rate determination tree that summarizes the various methods for ascertaining well 
production rates and outlines the necessary equipment, techniques, and application. 


Well rate determinations can either be from direct measurement or from estimates. Measured well rates can 
be generated via continuous measurement systems, such as dedicated separators or inline meters, or via 
periodic measurement systems such as test separators or test meters. Estimated well rates can be derived 
through subtraction or by-difference calculations of direct measurements of commingled flow, or by use of 
flow models. 


Inherent to all well rate determination methods is a direct measurement of well production. When continuous 
measurement systems are not used on a well, a production well test becomes imperative to periodically 
directly measure well rates. This is required to validate by-difference estimated well rates (i.e. validate and/or 
update well flow rate models) or adjust the well rates (i.e. gas well single-phase measurement) for use in 
upstream measurement and allocation. 
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Figure 1—Well Rate Determination Tree 


 Direct Measurement 4.3.2


Well rate determination through direct measurement has traditionally been via multiphase flow separation into 
multiple single-phase streams, where single-phase flow meters and online water determination devices (when 
applicable) are applied to independently measure the flow. Separation can be two-phase (gas and liquids) or 
three-phase (gas, oil/condensate, water) and is ordinarily accomplished with gravity separation in the form of 
a large vessel or a compact separator if total separation can be achieved. Separation and single-phase flow 
measurements can be applied for either continuous or periodic well rate determination, depending on the well 
and production facility alignments. Typically, several wells utilize the same separation vessel for production, 
necessitating the process of periodically sampling the flow rate of each individual well. The periodic measured 
flow rates are generally only representative of well production for conditions (e.g. wellhead pressure) that 
resemble those during the measurement timeframe. 


A more recent direct measurement method involves the application of multiphase flow meters. As with 
separation-based measurement systems, multiphase flow meters can be applied for either continuous or 
periodic well rate determination (i.e. production well testing). Multiphase flow meters can be located directly 
on the wellhead or production flowline, in production manifolds, or dedicated production well testing flowlines, 
where the same periodic flow rate sampling methodology for a separation-based production well test applies. 


An additional direct measurement method for gas wells employs single-phase meters directly on the wellhead 
or production flowline. The single-phase devices are typically differential pressure meters, and individual gas 
flow rates can be continuously monitored. Liquid production is not measured, and in situations where liquid 
production is significant (adversely impacting the gas measurement), corrections to the gas measurement can 
be applied. When corrections are used, periodic direct measurement of both gas and liquids is generally 
required. 


 Estimated 4.3.3


Well rate determination by estimating three-phase flow rates is accomplished either through by-difference 
calculations or by applying well flow models or virtual flow metering. By-difference well rate determination is a 
subtraction of a directly measured well (or wells) production from a commingled point direct measurement 
total, and an assignment of production to an unmeasured well included in the original commingled production 
measurement. This method is not a true measurement, but a calculation (inferred measurement). As with 
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periodic direct flow measurement techniques, by-difference estimation provides a flow rate sample applicable 
for the conditions at which it was derived. 


With well pressure and temperature data, it is also possible to use well flow models to provide estimates of 
three-phase flow information. Such well flow models can be used based on data regressions or more rigorous 
well models used in nodal analysis. Additionally, simple rate tables relating well flow to temperature and 
pressure are sometimes applied. 


A newer estimation method using VFMs automates the use of models relating measured quantities (e.g. 
pressure, temperature) to flow, providing continuous real-time three-phase flow information. Such VFMs 
utilize computer software and real-time sensor data from well, flowlines, and production facilities for 
continuous multiphase flow estimation. The models can range from simple to complex, are in most cases 
proprietary, and periodically are updated with direct flow measurement information. 


5 Conducting a Production Well Test 
5.1 Preparation 


 General 5.1.1


The most efficient and productive attempt at production well testing is made possible through organized 
preparation. Operators should understand their responsibilities and all production well testing requirements, 
then implement planning and test preparation activities prior to initiating a production well test. These activities 
should include the development and maintenance of applicable production well testing objectives, acceptance 
criteria, procedures, and contingency plans. Additional verification on the condition of the complete production 
well test system (reservoir, well, flow delivery, separation, and fluid measurement) should also be 
implemented. 


NOTE API RP 11V5 [1] and API RP 11V8 [2] provide specific production well testing recommendations for gas-lifted wells.  


 Responsibility 5.1.2


The production well test shall be the responsibility of the operator. 


Production well testing may be conducted by the operator or contracted to a service company that specializes 
in well testing. 


The operator or contracted service company may utilize the installed equipment at the facility for production 
well testing. To avoid the expense of a number of widely scattered stationary well test installations, some 
operators might prefer to purchase or lease portable well test units (separator-based or multiphase flow 
meters) that may be aligned with individual wells for the desired production well test and then moved to 
another location. 


 Requirements 5.1.3


Production well testing requirements are often cited in regulatory permits, commercial agreements, and 
operator’s policies. This can include test frequency and duration, and the use of the production well test 
measurement in well rate determination scenarios and/or allocations. The application of this document shall 
be in conformance with all applicable regulations, permits, and agreements. 


All production well test requirements outlined in regulations, permits, or agreements shall be documented. 


 Objectives 5.1.4


Objectives of the production well test should be established from the documented requirements outlined in 
regulations, permits, and agreements. The objectives should also include reservoir and production 
management considerations, along with practices and policies specific to each operator. 
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The production well test objectives should clearly define: 


— production well test frequency, duration, and reporting; 


— fluid sampling activities during production well testing; 


— production well test use in well rate determination and production allocations; 


— production well test use in well or reservoir evaluation. 


Production well test objectives are critical to understanding the motivation for the test and any special 
considerations that can influence the design and execution of the production well testing operation. 
Consultation with applicable reservoir, production, and flow assurance engineers should be ongoing as part of 
defining the production well test objectives. 


 Documentation and Record Retention 5.1.5


Documentation and record retention policies shall be instituted by the operator to provide an audit trail of the 
production well testing operation and results. In addition to documented production well test requirements, 
recorded information and data should include: 


— process flow diagram(s) denoting all equipment and flow paths in the production well test system; 


— equipment list for the production well test system (e.g. meters, transmitters, samplers, analyzers, 
separators, etc.); 


— performance specifications associated with the production well test equipment (e.g. meter uncertainty); 


— established procedures associated with certification, calibration, verification, testing, and inspection of all 
production well test equipment; 


— established procedures for conducting the production well testing operation; 


— description of associated sampling methods, analysis, and frequency (all fluids); 


— applicable well-specific fluid property information (e.g. oil and gas compositions); 


— applicable well-specific equation of state (EOS) or fluid property correlations (PVT characterization); 


— software versions for all associated computer calculations; 


— historical accounting of previous production well tests; 


— acceptance criteria used to evaluate the production well tests; 


— contingency plans. 


 Acceptance Criteria 5.1.6


Acceptance criteria for use in production well test evaluation should be established and documented prior to 
conducting production well testing operations. The acceptance criteria should be based on consideration of 
the entire production well testing system (reservoir, well, flow delivery, separation, fluid measurement). 
Sections 5.3.2 and 5.3.3 provide various acceptance criteria for consideration. 


 Procedures 5.1.7


Procedures for conducting production well testing should be established and documented prior to production 
well testing operations. The procedures should include information relevant before and during the production 
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 RECOMMENDED PRACTICE FOR APPLICATION OF PRODUCTION WELL TESTING IN MEASUREMENT AND ALLOCATION 11 


well test, such as the sequence of events, equipment adjustments, data acquisition, and logging. In addition, 
pre-production well test activities such as fluids, production, and equipment verification steps should be 
included (refer to 5.2.2, 5.2.3, and 5.2.4). 


Procedures specific to the operation of the production well test system will differ by system and are at the 
discretion of the operator. 


 Contingency Plans 5.1.8


Contingency plans for production well testing operations should be established and documented prior to 
initiating a production well test. Specific considerations for inclusion in a contingency plan include: 


— production well test system equipment failure; 


— adverse well flow conditions (e.g. nonstabilized flow; test conditions different from normal conditions); 


— low-energy wells unable to flow in isolation to the measurement point; 


— production well test data that do not meet acceptance criteria. 


5.2 Initiation and Measurement 


 General 5.2.1


Production well testing initiation and measurement constitutes the active operation of conducting a production 
well test. Several verifications should be implemented concurrently prior to measurement and data collection 
for the production well test, including fluid, production, and equipment verification. These verification activities 
encompass the entire production well testing system (refer to Annex B for a description of the production well 
test system) and are vital to ensuring a comprehensive understanding for the production well test. Individuals 
should be assigned to perform the verification activities in alignment with their normal duties (e.g. a reservoir 
engineer for fluid verification). Once verification has been completed, the production well test should be 
performed as follows: 


— well isolation; 


— system purge and well flow stabilization; 


— well measurement; 


— data recording. 


Figure 2 summarizes the initiation and measurement steps and workflow of a production well test. 


 Fluid Verification 5.2.2


Initiating a production well test should include a verification of the applicable reservoir fluid properties and flow 
conditions, particularly if any changes are anticipated from the previous production well test. Initiating a 
production well test should therefore include knowledge of the type of reservoir, reservoir recovery 
mechanism and any potential production chemistry or flow assurance issues (e.g. paraffins, asphaltenes, 
hydrates, scale) that can invalidate the production well test.  


NOTE The production well test system should be maintained and operated in a manner that reflects the changes in the 
reservoir and subsequent well production over time. The production well test system should be capable of accommodating 
both the change in fluid properties that can accompany an EOR method (e.g. an EOR miscible gas injection flood alters 
the composition of the produced hydrocarbons) and the possible increase in additional fluids recovered (e.g. increased 
water production from an EOR waterflood). 
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Figure 2—Production Well Test Initiation and Measurement Workflow 


A sampling plan should be developed for initiation during the production well test to update if necessary the 
information incorporated in the fluid verification, and should be based upon an understanding of the phase 
behavior of the reservoir fluids (Annex B provides a brief overview and description of reservoir fluid 
classifications and phase behavior). A PVT analysis (for production well test phase behavior application data, 
refer to 6.2) of the reservoir fluids should be included in the sampling plan if prior PVT analysis is no longer 
representative of the reservoir fluids. 


Highly variable flow rates and dynamic flow conditions due to the various fluid properties and flow regimes at 
the sampling point should be evaluated for any impact on the production well test sampling operation. This 
includes both online and manual sampling systems and methods for hydrocarbons, and manual watercut 
sampling where online water determination devices are not used. 


There are several types of liquid and gas sampling systems or procedures that are available for use in 
production well testing. It is not the intent of this document to specify a sampling system or procedure for the 
production well testing system. Nor is it the intent of this document to encourage the use of one system or 
approach over another. However, liquid and gas sampling systems and procedures should be capable of 
obtaining fluid samples that are deemed to be representative and within the operator’s acceptable tolerances 
for fluid quality. 


Applicable standards that should be referenced for liquid sampling in production well testing include API 
MPMS Ch. 8.1, API MPMS Ch. 8.2, and API 87. 
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An applicable standard that should be referenced for gas sampling in production well testing is API MPMS 
Ch. 14.1. 


NOTE 1 Consideration for EOR sampling requirements should be included in the production well testing process, as 
accurate production well test data along with EOR evaluation data can be leveraged to increase reservoir recovery. 


NOTE 2 There are no industry standards on multiphase sampling and analysis. Additionally, with the exception of API 87, 
the sampling standards referenced were not written for direct application in a production well testing environment. This 
does not preclude the use of the standards, but the operator should be aware of any limitations of the standard in the 
applied sampling application. 


Table 1 provides suggested focus areas and associated activities for verifying fluid information. The 
information should be applicable at the individual well level and used as a tool in fluid verification prior to each 
production well test. It is at the operator’s discretion to determine which fluid verification activities are 
warranted, based on reasonable expectations that relevant factors have changed since the previous 
production well test. 


NOTE Annex B provides additional information that can be used in establishing fluid verification activities. 


 Production Verification 5.2.3


In the process of initiating a production well test, operators should verify if any changes in wellbore 
configuration or operation have occurred since the previous production well test. Production well testing 
should always be performed in a manner that takes into account any previous well workovers or interventions, 
with recognition for the potential impact of changed well performance (i.e. wellbore hydraulics and well flow 
patterns). 


Depending on the type of workover or intervention, produced fluid properties and phase behavior can change 
and should be addressed prior to conducting a production well test on the worked-over well (refer to fluid 
verification, 5.2.2). In addition, any drawdown limitations should be acknowledged prior to conducting a 
production well test and not exceeded during stabilization or production well testing measurement. 


Production well testing of cyclical wells should take into account the variable nature of the producing well flow 
(i.e. production declines and dynamic GORs). In addition, wells that are prone to liquid loading (e.g. low rate 
gas well with high liquid–gas ratio) should be evaluated for any induced slugging impact on the production 
well test system. 


During production well testing, there should be no change in chemical treatment from normal operations, 
unless a treatment program is specifically required to conduct the production well test (e.g. de-emulsification 
to promote separation in a test separator, or methanol treatment in a long subsea flowline used for production 
well testing). Production well testing should be performed with an awareness of the various chemical 
treatment programs and the potential impact on produced well flow. 


Production well testing operations should always include a verification on the flow delivery system between 
the well and measurement point. Flowline elevation and geometry configurations that can affect the well flow 
pattern (e.g. liquid hold-up or slugging) should be evaluated, and dynamic flow behavior should be analyzed 
prior to and during a production well test, as dynamic conditions can take several hours or days to stabilize. 


Production well testing operations should always include knowledge of any potential flow assurance or 
production chemistry threats to the production well test system that can introduce an impact on the flow 
dynamics and well flow pattern of the applicable well. 
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Table 1—Summary of Suggested Fluid Verification Activities 


Focus Area Verification Activity Potential Impact on  
Production Well Test 


Reservoir 
classification 


Classify reservoir as: 
— dry gas, 
— wet gas, 
— gas condensate, 
— critical fluid, 
— volatile oil, 
— black oil. 


Understand the depletion path (pressure reduction) in the reservoir and if 
phase boundaries have been crossed (i.e. the bubble point or hydrocarbon 
dew point). 


Reservoir depletion across a phase 
boundary (i.e. bubble point or hydrocarbon 
dew point) can alter reservoir fluid 
properties (particularly for gas 
condensates) from values used in previous 
production well tests. 


Two-phase flow (liquid/gas) in the reservoir 
can influence wellbore hydraulics, leading 
to non-stable (e.g. slugging) well flow 
during production well testing. 


Reservoir 
recovery 
mechanisms 


Classify reservoir recovery mechanism as: 
— solution-gas drive, 
— gas-cap drive, 
— water drive, 
— gravity drainage. 


Verify EOR methods (e.g. miscible or thermal processes). 


Assess potential for such factors as: 
— increased water production (e.g. aquifer support in a water drive, or 


waterflooding in an EOR application); 
— changing water properties (e.g. changing salinity between formation 


water and injected water); 
— hydrocarbon compositional changes (e.g. from miscible gas injection). 


Fluid property changes (hydrocarbon and 
water) from previous production well test. 


Increased production volumes (e.g. water) 
exceeding the capacity of the production 
well test system. 


Fluid properties Verify the following reservoir fluid properties: 
— composition (e.g. N2, CO2, C1, C2, C3, etc.); 
— bubble point pressure or hydrocarbon dew point pressure, PVT 


studies (phase envelopes); 
— API gravity/density; 
— viscosity; 
— Bo, Bg, Bw, Rs, rs applicable for production well test conditions (refer to 


6.2); 
— paraffin content, wax appearance temperature, and pour point; 
— asphaltene content and asphaltene onset pressure; 
— sulfur content (including H2S). 


Verify water chemistry, including: 
— physiochemical parameters (e.g. pH, resistivity, conductivity, density, 


total dissolved solids, total suspended solids, dissolved CO2); 
— soluble anionic and cationic species (e.g. chloride, bromide, 


phosphate, barium, strontium, lithium); 
— neutral species (e.g. sulfur). 


Assess potential for production chemistry and flow assurance threats such 
as: 
— scale deposition; 
— corrosion; 
— hydrates; 
— wax, paraffin deposition; 
— asphaltene precipitation and deposition; 
— emulsions, foams; 
— material compatibility. 


Assess fluid property requirements for applicable measurement systems 
(refer to Table 3). 


Production well test system hydraulics can 
be negatively impacted by production 
chemistry and flow assurance threats. 


Outdated fluid property information (e.g. 
compositions, PVT characterization) used 
in meter configuration or calculations can 
compromise the production well test 
results. 


Sampling plan Establish (or update) sampling plan with the following activities: 
— determine fluid sample requirements (through fluid, production, and 


equipment verification activities); 
— evaluate flow conditions at the sample point, and sampling 


infrastructure; 
— coordinate with any other engineering disciplines requiring fluid 


sampling; 
— establish specific sampling (and analysis) techniques, protocols, and 


procedures, along with the frequency of sampling. 


Initiate sampling during the production well test (well measurement).  


Sample and analysis activity can provide 
updated fluid property information for 
production well test use. 


Sampling during production well testing 
can require a coordination of activities and 
timing between various parties (e.g. 
sample after system purge and well flow 
stabilization and during well 
measurement).  
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Table 2 provides suggested focus areas and associated activities for verifying production information. The 
information should be applicable at the individual well level and used as a tool in production verification prior 
to each production well test. It is at the operator’s discretion to determine which production verification 
activities are warranted, based on reasonable expectations that relevant factors have changed since the 
previous production well test. 


NOTE Annex B provides additional information that can be used in establishing production verification activities. 


 Equipment Verification 5.2.4


Initiating a production well test should include a verification of the equipment used, including flow isolation, 
separation, and measurement equipment. The equipment verification should assess general equipment 
viability. Unmaintained equipment, noncalibrated instruments, and improper operation of production well test 
equipment can invalidate the production well test results. The production well test equipment should be viable 
over the life of the facility. Viable refers to equipment that is sized for the anticipated well flows, the correct 
application of technology, and a system that is inclusive of all the measured parameters of interest. This can 
result in replacement or upgrading equipment to satisfy the desired objectives, or alternatively, it can mean 
that a higher uncertainty is accepted for the production well test result. 


NOTE Viability also applies to the operation and maintenance of the production well test equipment. 


A periodic, routine check should be made of all production well test equipment to ensure that the equipment is 
in good working order. The frequency for checking the equipment will vary depending on the producing 
characteristics of the wells and associated problems (if apparent). If a production well test appears inaccurate, 
or does not meet acceptance criteria requirements, a check of the production well test equipment should be 
conducted to determine if the issue is a result of faulty or misapplied equipment. 


Flow isolation is imperative to production well testing, and processes should be implemented to verify that the 
production well testing system is capable of isolation of single well flow. 


For the production well test information to be representative of the normal flow from a well, the operator 
should verify that the test separation vessel is sized appropriately to handle the produced fluids from the 
applicable well. This includes: 


— test separators sufficiently sized to allow for full separation (i.e. sufficient residence time, in either 
two-phase or three-phase operation); 


— test separators sufficiently sized to allow normally producing full well flow (e.g. separation efficiency might 
not be compromised, but a large producing well might need to be choked back to accommodate the test 
separator). 


NOTE Production well testing a well at a reduced volume (rate) due to separator size constraints and extrapolation of 
the measured volume (rate) to an estimated quantity at normal conditions is not within the scope of this document. In most 
cases, a linear relationship between well choke setting and production does not exist.  


To handle flow variations with incoming flow rates, separator liquid level sensors and control valves should be 
included in the design and operation of a production well test separator. The extent of automatic and manual 
controls on the separator should be known and understood during production well testing operations. 


Fluid emulsions and the impact on inefficient separation should be understood and managed accordingly. The 
addition of heat and/or chemical (e.g. demulsifiers) might be required and should be initiated prior to engaging in 
the production well test. Moreover, periodic vessel cleaning should be considered if sand production is significant. 


Production well testing using partial separation techniques should be conducted with full knowledge of any 
limitations introduced by measuring fluid phases that are not completely single-phase (refer to Annex B). 
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Table 2—Summary of Suggested Production Verification Activities 


Focus Area Verification Activity Potential Impact on  
Production Well Test 


Well 
configuration 


Classify well completion, evaluating: 
— completion type: open-hole, cased-hole, number of production strings (tubing); 
— wellbore trajectories; 
— number of producing zones, number of laterals; 
— dry-tree or wet tree (subsea); 
— surface or subsurface choke. 


Classify artificial lift mechanism as: 
— rod pump; 
— plunger; 
— electrical submersible pump; 
— subsurface hydraulic piston pump; 
— subsurface hydraulic jet pump; 
— gas lift. 


Assess potential for altered well production and fluid properties due to well 
completion or artificial lift mechanism modifications, such as:  
— access to new production zones (e.g. new perforations, opening a sliding sleeve, 


a new side-track); 
— recompletions (e.g. new tubing, velocity string); 
— wellbore interventions (e.g. cleanouts, scale squeeze, fracturing); 
— addition, removal, or conversion of artificial lift mechanism. 


Access to new production 
zones can alter the fluid 
properties of the well from 
values used in previous 
production well tests. 


Modifications to artificial lift 
mechanisms can alter 
wellbore hydraulics and 
observed well flow patterns. 
Additionally, increased 
production volumes (e.g. 
water) can exceed the 
capacity of the production 
well test system.  


Well  
operability 


Verify well operability factors such as: 
— drawdown limitations (choke settings); 
— chemical treatment type and amount (e.g. methanol, de-emulsifiers, foam 


breakers); 
— artificial lift settings; 
— cycle well production (i.e. intermittent production due to either artificial lift 


mechanism or well shut-in and recharge); 
— production volumes (gas, oil, water, and sand or solids). 


Evaluate well configuration and operability factors and assess potential impacts on 
wellbore hydraulics, separation, and measurement such as: 
— production volumes relative to equipment capacity; 
— multiphase flow (i.e. flow regimes); 
— liquid hold-up, gas line pack, slugging flow (i.e. dynamic conditions); 
— gas–oil ratio (GOR), gas–liquid  ratio (GLR), water–liquid ratio (WLR) 


(watercuts), gas volume fraction (GVF); 
— emulsions, foaming; 
— well flow pattern at the measurement point and flow stabilization. 


Well operability factors can 
introduce flow regimes that 
present challenges for 
efficient separation and/or 
measurement, particularly 
well flow stabilization for 
production well testing. 


Drawdown limitations can 
constrain the producing 
potential of the well (e.g. to 
minimize sand production 
and downhole completion 
damage) and subsequent 
flow isolation for production 
well testing. 


Flow delivery Verify flow delivery factors (between the well and the measurement point) such as: 
— flowline length, topography, and geometry; 
— flow isolation (e.g. flow diverter valves); 
— commingled well production; 
— production volumes (gas, oil, water, and sand or solids); 
— potential production chemistry and flow assurance threats (refer to Table 1); 
— transient effects (e.g. valve openings or closures); 
— flowline pigging. 


Evaluate flow delivery and assess potential impacts on flowline hydraulics, 
separation, and measurement such as: 
— production volumes relative to equipment capacity; 
— multiphase flow (i.e. flow regimes); 
— liquid hold-up, gas line pack, slugging flow (i.e. dynamic conditions); 
— GOR, GLR, WLR (watercuts), GVF; 
— emulsions, foaming; 
— well flow pattern at the measurement point and flow stabilization. 


Flow delivery factors can 
introduce flow regimes that 
present challenges for 
efficient separation and/or 
measurement, particularly 
well flow stabilization for 
production well testing. 


Production well test system 
hydraulics can be negatively 
impacted by production 
chemistry and flow 
assurance threats. 
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It is not the intent of this document to specify a meter type, tank gauging method, or measurement approach 
for the production well testing system. Nor is it the intent of this document to encourage the use of one 
approach over another. However, single-phase and multiphase flow metering systems should be capable of 
measuring the flow within the operator’s acceptable tolerances for flow measurement. Manual tank gauging 
methods or automatic tank gauging systems should be capable of measuring the liquid volume within the 
operator’s acceptable tolerances for volumetric measurement. This should also include sediment and water 
(S&W) determination. Additionally, online water determination devices should be capable of measuring the full 
range of expected watercuts. 


The application of single-phase flow metering in separator and tank-based production well testing should 
follow API MPMS Ch. 20.2.  


NOTE API MPMS Ch. 20.2 addresses the configuration and operation of flow metering equipment, and the effects on 
the quality of the flow measurement result due to fluid properties, production processing, and associated flow conditions 
for meters used in separation-based measurement, including test separators. 


The application of multiphase flow metering in production well testing should follow API MPMS Ch. 20.3. 


The application of manual tank gauging for tank-based production well testing should follow API MPMS 
Ch. 3.1A and API MPMS Ch. 18.1. 


The application of automatic tank gauging for tank-based production well testing should follow API MPMS Ch. 
3.1B, API MPMS Ch. 3.3, and API MPMS Ch. 3.6. 


The application of temperature and pressure transmitters for production well testing should follow API RP 551 
and API MPMS Ch. 21.1. 


NOTE  For the application of online water determination devices for production well testing, refer to API TR 2570 [3]. 


Table 3 provides suggested focus areas and associated activities for verifying equipment information. The 
information should be applicable at the production well test system level and used as a tool in equipment 
verification prior to each production well test. It is at the operator’s discretion to determine which equipment 
verification activities are warranted, based on reasonable expectations that relevant factors have changed 
since the previous production well test. 


NOTE Annex B provides additional information that can be used in establishing equipment verification activities. 


Table 3—Summary of Suggested Equipment Verification Activities 


Focus Area Verification Activity Potential Impact on  
Production Well Test 


Flow isolation Verify ability to isolate single well flow (or multiple wells if production well 
testing by-difference) throughout the production well test system. Where 
applicable, periodically conduct zero-rate testing of the production well 
test system (i.e. a no-flow test of the system to ensure no volumetric flow 
is measured).  


Other flow sources beyond the 
well(s) evaluated can compromise 
the production well test. 


Separation 
system 


Classify separation system, evaluating: 
— separator technology (i.e. two-phase or three-phase separator, 


heater-treater, partial separation system); 
— number of separators (e.g. high pressure, low pressure); 
— separator size (e.g. gas and liquid capacity); 
— level, temperature, and pressure control; 
— separator operation (e.g. continuous or batch); 
— additional operability factors (e.g. solids removal, chemical additions, 


compatibility with fluids). 


With production verification information (refer to Table 2), evaluate 
separation systems and assess potential for such factors as: 
— insufficient separator size for full separation (i.e. residence time); 
— insufficient separator size to accommodate production well testing at 


Insufficiently sized separators (or 
insufficient residence time) and/or 
inefficient separator operation can 
lead to challenging flow regimes for 
measurement systems.  


Copyright American Petroleum Institute 
Provided by S&P Global under license with API Licensee=Occidental Chemical Corp/5910419101, User=Wu, Lucy


Not for Resale, 01/04/2023 07:33:59 MSTNo reproduction or networking permitted without license from S&P Global


-
-
`
`
,
,
`
,
,
`
,
,
,
,
,
,
,
,
,
`
`
`
,
,
`
,
`
,
,
,
,
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-







18 API MPMS CHAPTER 20.5 


Focus Area Verification Activity Potential Impact on  
Production Well Test 


normal flow rates; 
— inefficient separator operation (e.g. level, temperature, pressure, fluid 


emulsions, solids accumulation, dump cycles); 
— liquid carry-over, gas carry-under; 
— operation outside the separator operating envelope; 
— the need for additional heat and/or chemical treatments. 


Measurement 
systems 


Classify measurement systems, evaluating: 
— meters (e.g. single-phase, multiphase); 
— tank measurement (e.g. manual, automatic); 
— fluid quality systems (e.g. sample systems, online water determination 


devices); 
— applicable fluid flows (i.e. an account of gas, oil, water production, gas 


lift, power fluid). 


Verify meters are configured with the required fluid property information. For 
example, single-phase meters: 
— composition, 
— density (standard and flowing conditions), 
— dynamic viscosity, 
— specific gravity, 
— compressibility factor (standard and flowing conditions), 
— velocity of sound. 


For multiphase flow meters: 
— constituent compositions (including H2S, CO2, and total sulfur); 
— constituent phase densities (function of temperature and pressure); 
— bulk gas and liquid viscosities (function of temperature and pressure); 
— water chemistry (salts, conductivity, salinity); 
— heavy metals; 
— Bo, Bg, Bw, Rs, rs applicable for production well test conditions (refer to 6.2); 
— normally occurring radioactive material; 
— foaming and emulsion tendencies; 
— production chemicals. 


With production verification information (refer to Table 2), evaluate 
measurement systems and assess potential for such factors as: 
— exceeding meter rangeability; 
— unrepresentative fluid properties (meter configuration); 
— installation effects (e.g. nonideal flow patterns, two-phase flow through 


the primary element); 
— adverse process conditions (e.g. temperature, pressure, vibrations, or 


pulses). 


Understand the impact on measurement uncertainty and if acceptable 
uncertainty tolerances have been exceeded. 


Outdated fluid property information 
(e.g. compositions, PVT 
characterization) used in meter 
configuration can compromise the 
production well test results. 


Insufficiently sized meters and/or 
installation effects can adversely 
impact measurement uncertainty 
and exceed acceptable tolerances 
for the production well test. 


General 
equipment 
check 


Verify equipment viability with the following check list. 
— Check for leakage along the entire flow path of the production well test 


system. This includes any diverter valves, flowlines, separators, and 
tanks used in the production well test system. 


— Check the operation of all associated control valves, dump valves, and 
back-pressure valves in the production well test system. 


— Check that the well choke is not cut or obstructed and that in the case of 
an adjustable choke check it will zero properly. 


— Check that the positions of all isolation valves are in the correct position 
and that the proper valves for well alignment into the measurement 
system (separator, multiphase flow meter, or tank) are open. 


— Check for any accumulations of paraffin, sand, or scale in the 
production well test vessels, tanks, or meters. 


— Check applicable temperature and pressure monitoring devices are 
operational (in addition, ensure the devices are properly calibrated). 


— Check applicable measurement devices or systems (e.g. multiphase 
flow meters, single-phase meters, online water determination devices, 
tank gauging systems, tank tables) are operational (in addition, ensure 
the devices are properly calibrated). 


An operational checklist can ensure 
equipment readiness and viability 
for the duration of the production 
well test. 
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 Well Isolation 5.2.5


Gas, oil (condensate), and water measurements obtained during the production well test shall be applicable to 
the well under test only and shall not include production from another source. Production well tests shall be 
conducted such that a well is isolated in the production well testing system, with no leakage or commingling of 
production with other wells.  


Where more than one well is producing to a separator, tank battery, or multiphase flow meter, provisions shall 
be made to separate production of the individual well to be production well tested from the other wells 
producing in the system. This can be in the form of a test flow header into a separate separator, tank battery, 
or multiphase flow meter. Or, production from the wells not undergoing a production well test can be shut-in.  


NOTE For production well testing by-difference, it is understood that the “single well flow” will actually encompass 
multiple, commingled wells. All requirements and recommendations addressed in 5.2 are applicable to commingled well 
flows measured in by-difference production well testing, and throughout 5.2 the term “well” can be interchanged with 
“commingled wells” when referring to by-difference production well testing. Refer to 5.5 for more information on 
by-difference production well testing. 


 System Purge and Well Flow Stabilization 5.2.6


A well that is aligned to a production well testing system where fluids from previous well production exist shall 
be flowed for a time sufficient to purge the previous well fluids prior to measurements on the well under test. 
The production well testing system retention time and liquid hold-up (due to elevation changes in the flowline) 
should be accounted for in calculating the purge time. This should include consideration of the flow delivery 
and separation applicable to the production well test system. 


To ensure that the production data obtained during a production well test is representative of actual well 
performance, the production well test shall be conducted under similar physical conditions as the well 
normally produces, including back pressure, chemical and heat treatments, and flow rates. Wells aligned to a 
production well test system may require adjustments to choke and artificial lift settings in order to produce at 
the well’s normal physical conditions of back pressure and flow rate. 


NOTE If the well is tested at a wellhead pressure in excess of normal operating values, the observed production rate will 
be reduced from normal conditions. Increased back pressure on the well might be unavoidable due to production well test 
system constraints (e.g. well productivity, artificial lift settings, test separator pressure controls). In this scenario, the 
repeatability of production well test measurements is important and the operator should conduct the production well 
testing under the same set of operating conditions (i.e. the same elevated wellhead pressure) for valid comparisons. 


The well flow should be stabilized prior to and during the production well test in accordance with the controlled 
operational conditions validation acceptance criteria for flow stability (refer to 5.3.2). The pre-stabilization 
period prior to a production well test should be based on any anticipated temporary wellbore or flow delivery 
hydraulic-induced instabilities. A well is considered to have stabilized or reached stabilized flow when, for a 
given choke size or producing rate, the flowing tubing head or pumping bottomhole pressure reaches 
equilibrium and remains relatively constant at a pressure similar to normal operations. For both flowing and 
pumping wells, this condition is evidenced at the surface by a relatively constant wellhead pressure, in 
equilibrium and similar to normal operations. 


Production flow rates at the measurement point should be stabilized prior to and during the production well 
test in accordance with the controlled operational conditions validation acceptance criteria for flow stability 
(refer to 5.3.2). Flow rates at the measurement point are considered to have stabilized once equilibrium is 
achieved for the production well test system (e.g. flowlines, test separator, or multiphase flow meter). This is 
monitored through system temperatures, pressures, levels, and flow rates. When wells are aligned to a 
production well test system, transient conditions and flowline dynamics can impact the stabilization period 
prior to the production well test. In these situations, production well testing should account for the transient 
effects when evaluating for flow stability and representative flow both before and during the production well 
test. Considerable time should be afforded to allow for the transients to dissipate and conditions to stabilize. 
Liquid hold-up in long flowlines can extend the time prior to stabilization, separator purge times and flow 
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stabilization periods might not coincide, and both wellbore and flowline slugging can create flow regimes that 
never fully stabilize.  


API RP 11V8 includes more detailed recommendations on evaluating well stability and purge times following 
transient events (i.e. aligning a well from a production header to a test header) and a preferred method to 
estimate the time required for pipeline purging (accounting for liquid hold-up).  


There should not be any change in operation of production well test system equipment after the stabilizing 
period begins and during the production well test. Any adjustment of equipment that causes a change in the 
pressure upstream of the choke on a flowing well under test (or in the casing or wellhead pressure on a 
pumping well) can result in erroneous production well test data. If a change is made, the stabilizing period 
should be started over prior to conducting the production well test. 


Production well test results on nonstabilized well flow are not readily reproducible and generally do not directly 
compare with previous or future test data. However, there are production scenarios where stabilized flow 
conditions (particularly at the measurement point) are not attainable during the production well testing 
timeframe. These can include conditions arising from severe well slugging (either naturally or through 
improperly configured or operating artificial lift systems), subsea riser slugging, or artificial lift systems that 
normally produce a pulsed flow output from the well (e.g. plungers or rod pumps). In these cases, the 
production well test should reflect “representative” flow conditions in lieu of stabilized flow (refer to 5.2.7).  


NOTE “Representative” flow conditions refer to flow conditions that are representative of normal well operating 
conditions (i.e. the observed well slugging or cyclical behavior during the production well test is similar to that observed 
during normal operations). This is at the operator’s discretion and typically will vary on a well by well basis. 


The artificial lift method should also be considered when evaluating the producing well for flow stability or 
representative flow characteristics prior to and during the production well test. Adjustments to artificial lift 
systems should not be made during the stabilization period, as this constitutes a change in well operations. 


NOTE In some cases daily variations in temperature are sufficient to affect gas volumes. Gas volume variation caused 
by daily temperature changes should not be considered as a variation resulting from stabilization. 


 Well Measurement 5.2.7


When evaluating stabilized or representative flow during a production well test, production well test durations 
should be over a time period sufficient to ensure enough flow information is obtained to reliably measure 
volumes indicative of the well’s normal production. Production well testing should account for transient effects 
when evaluating for flow stability and representative flow both before and during the production well test. 


All produced fluids (gas, oil, and water) shall be accounted for during the measurement of the production well 
test. This includes any side streams that might be a result of multiple vessels used in separation (e.g. water 
exiting a free water knockout vessel ahead of a heater-treater). 


Fluid production measured by tank gauging should be accomplished by gauging the tank at the beginning and 
end of the production well test, with the total fluid production determined by difference of the two readings. 
Indicated oil volume should be sampled and corrected for S&W content. 


Artificial lift fluids introduced into the production well (e.g. gas lift gas or power fluid) shall be accounted for in 
the production well test. The artificial lift fluids should be separately measured and subtracted from the 
measured fluids during the production well test (e.g. gas lift gas volumes subtracted from the measured 
production well test gas volume). Adjustments to artificial lift systems should not be made during the 
production well test. 


Flow measurement reporting requirements should be understood and applied using the correct PVT 
information (i.e. correct fluid measurements to standard conditions) for the well during a production well test. 
Fluid quality information used in the measurement systems should be applicable to the fluids and process 
conditions (i.e. pressure and temperature) during the production well test. 
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Flow measurement data should be the totalized volume for the associated meter during the production well 
test. If an automatic meter totalizer is not used, then the operator should use the meter totalizer initial and final 
readings that correspond to the production well test start and end times, respectively.  


Instantaneous flow measurement data can be used for well flow rate stability determination.  


Refer to Section 6 for detailed information on production well test volume and rate calculations. 


During production well testing, there should be no change in chemical treatment from normal operations, 
unless a treatment program is specifically required to conduct the production well test (e.g. demulsification to 
promote separation in a test separator, or methanol treatment in a long subsea flowline used for production 
well testing). 


Applicable sampling operations that relate to the production well test should be conducted during the well 
measurement period. This can include compositional information regarding the fluids, sampling for production 
well testing PVT application, and/or watercut determination.  


NOTE Extreme caution should be exercised in handling gases and fluids containing hydrogen sulfide (H2S). This 
hazardous substance is highly toxic and under certain concentration can cause illness and death. Special precautions 
should be taken when testing wells where H2S is present to be assured that exposure will not exceed the safe maximum 
allowable concentration for the work period required. Self-contained breathing apparatus should be worn when H2S 
concentrations are present that might be injurious to health. 


Watercut determination on liquid flows (oil and water) may be obtained through manual or automatic sampling 
or an online water determination device. 


Manual sampling in the presence of emulsions (flowing or tank measurements) should include multiple 
samples (e.g. three) for analysis of water content. For tanks, several samples of fluid should be taken at 
different levels in the tank to find the average water content of the oil. 


The duration of the production well test is determined by the operator and should be based on historical 
performance and parameters relating to the applicable well. Important aspects to consider when establishing 
production well test duration include: 


— well producing performance (i.e. whether the well is a cyclical producer); 


— flow variability or slugging at the measurement point (due to various factors such as inefficient separation, 
inefficient separator level control, or batch “dump” cycle volumes exiting a test separator); 


— production deferrals (for production well tests that might require other wells to be shut-in); 


— availability of production well test equipment. 


Understanding flow variability or slugging at the measurement point and how this can affect production well 
test duration is one of the more challenging considerations when establishing production well test start and 
stop times. Annex C provides guidance in this regard and an example to aid the operator. 


Figure 3 summarizes the key elements and workflow that should be conducted during a production well test. 
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Figure 3—Summary of Production Well Test Elements and Workflow 
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 Data Recording 5.2.8


Recording of the data is an important component of the production well test. The principle method of data 
recording is at the discretion of the operator (e.g. electronic or paper). Individuals should be assigned to 
perform data recording activities in alignment with their normal duties (e.g. production personnel for meter 
data). Reports and the data requirements for a production well test can vary, depending on the applicable 
regulations, permits, agreements, and operator requirements. For this reason it is not the intent of this 
document to provide a required universal production well test report. However, an example is provided in 
Annex D. 


The operator shall record the production well test data accurately and completely. Any assumptions regarding 
equipment status or production well test data should be verified prior to final recording of the information. 


5.3 Validation 


 General 5.3.1


Validation of the production well test is necessary to assure representative well rates. Operators should utilize 
an evaluation of identified parameters to validate a production well test prior to accepting its use in a well rate 
determination application. Validation should be through an evaluation of production well test parameters 
against a set of acceptance criteria for controlled operational conditions during the production well test and in 
comparison with historical well performance. 


 Controlled Operational Conditions Validation 5.3.2


It is important that the production well test is validated as representing a measurement of gas, oil, and water 
from a single well during a specified length of time under controlled operational conditions. The operator 
should establish and document acceptance criteria for controlled operational conditions validation. The 
following list provides suggested acceptance criteria parameters for inclusion in controlled operational 
conditions validation of a production well test: 


— well isolation in the production well test system for the duration of the purge, flow pre-stabilization, and 
production well test measurement period; 


— purge times (volumes) sufficient to ensure representative single well flow at the measurement point; 


— demonstrated well flow stability for the duration of the production well test: 


— wellhead and/or bottomhole pressure relatively constant and within ±5 % of normal operating 
conditions, 


— wellhead and/or bottomhole temperature relatively constant and within ±5 % of normal operating 
conditions, 


— flow rate variation within ±5 % for each phase being tested, 


— watercut variation within ±5 %, 


— measured GOR variation within ±5 %, 


— minimum of 4 hours of stable flow. 


— fluid measurement obtained within the operating envelope of the measurement system; 


— no changes to equipment (e.g. chokes settings, artificial lift settings, chemical injections) for the duration 
of the production well test. 
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The range of values for well flow stability is only a starting point. The operator should establish the well flow 
stability criteria and ranges through evaluation and analysis. Controlled operational conditions validation 
acceptance criteria might be production well test system specific or well specific. In many cases, historical 
well performance can be used as a basis to guide establishing the controlled operational conditions validation 
acceptance criteria. 


In situations where well flow does not achieve fully stable conditions (i.e. subsea riser slugging, or artificial lift 
systems that normally produce a pulsed flow output from the well), the operator should compare the 
production well test to “representative” flow conditions defined for the well in normal operation. 


In situations where validation to controlled operational conditions cannot be obtained for the production well 
test, the operator should determine if corrections can be applied (e.g. if the wellhead pressure is out of range 
of the acceptance criteria, the operator may apply a correction factor to the rates/volumes that corresponds to 
previous production signature information for the well). 


 Production Signature Validation 5.3.3


When a production well test has been validated, it should be used with previous tests to establish a production 
signature (or footprint) for the applicable well and production well test system. In turn, the production signature 
should be utilized as a historical record of well performance to validate subsequent production well tests (it is 
useful to compare historical trends for a specified set of parameters). 


A production signature should be used to validate the representative flow characteristics of a production well 
test for validation. The operator should establish and document acceptance criteria for production signature 
validation. The following list provides suggested parameters for inclusion in production signature validation of 
a production well test: 


— gas compositions mole fraction within ±2 %; 


— characterization of the liquid hydrocarbon (e.g. API gravity); 


— individual gas, oil (condensate), and water flow rates (or volumes) within ±5 %; 


— measured GOR within ±10 %; 


— well pressures (wellhead and bottomhole) within ±5 %; 


— separator pressures and temperatures within ±5 %; 


— well choke setting unchanged; 


— well artificial lift (e.g. power fluid or gas) settings unchanged; 


— duration of purge time and flow pre-stabilization period; 


— duration of production well test. 


The range of values for production signature validation is only a starting point. The operator should establish 
the acceptance criteria and ranges through evaluation and analysis. Production signature validation 
acceptance criteria might be production well test system specific or well specific. In many cases, historical 
well performance can be used as a basis to guide establishing the production signature validation acceptance 
criteria. 


There can be any number of reasons why a production well test might not meet the production signature 
acceptance criteria. First and foremost, the well might be exhibiting changing performance that was not 
anticipated prior to the production well test. Second, the restrictions placed on the range of the acceptance 
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criteria might be too stringent and do not adequately reflect the characteristic behavior of the well. Third, the 
production well test was in actuality not a valid test and not representative of the well (controlled operational 
conditions not achieved). Finally, data collection during the production well test (e.g. pressure, temperature, 
flow measurements) might be erroneous or subject to high uncertainty. Regardless of reason, the entire 
production well test (system, data collection) should be reviewed and analyzed for contributing factors. 


Consideration of historical well production decline is warranted and should be included when acceptance 
criteria and a production signature are specified. Wells exhibiting a high production decline rate require more 
production well tests to establish a production signature that is representative of the well’s performance. 
Conversely, when well production declines have leveled off, the number and frequency of production well 
tests necessary for a representative production signature decreases. 


Changes to the well (e.g. well workover or intervention) or flow delivery system (e.g. introduction of riser gas 
lift or a different routing of flowlines between the well and measurement point) can alter the flowing conditions 
of the well and the subsequent production signature such that comparison and validation with historical data is 
no longer applicable. In this scenario, a new production signature should be established for the new flowing 
conditions and used to valid future production well tests. 


 Production Well Test Measurement Uncertainty 5.3.4


Measurement in upstream production has a much higher level of uncertainty when compared to measurement 
at custody transfer conditions. For production well testing, oil is saturated with gas at production pressures 
and temperatures. Gas is saturated with hydrocarbon and water, and might include entrained liquids. 
Additionally, oil and water emulsions might be present. It is recognized that these conditions result in the 
elevated uncertainties relative to custody transfer, where treated gas and de-watered oil pumped from 
atmospheric tanks are measured. 


Owing to the challenges of measurement in an upstream production environment, and the potential 
complexities of a production well test system, uncertainties associated with the individual phase (i.e. gas, oil, 
water) measurement results can range from as low as ±2 % to as high as ±10 % or greater. It is not the intent 
of this document to specify an uncertainty range acceptable for production well testing. However, the operator 
should evaluate the importance of the data and assign an acceptable tolerance on uncertainty accordingly. In 
this endeavor, uncertainties associated with the measurement systems may be evaluated and applied to the 
final measurement results.  


NOTE This can include uncertainties associated with both fluid property and PVT information used in deriving the final 
measurement result. For more information on calculating measurement uncertainties, refer to API MPMS Ch. 13.3 [4]. 


5.4 Special Case: Continuous Measurement 


For wells that are aligned to a continuous measurement system (e.g. a well that is flowing in isolation into a 
dedicated multiphase flow meter or separator) the need for periodic production well testing might be for 
reporting purposes only. For example, regulator or partner reporting might require a reported production well 
test on a periodic basis, such as monthly or every six months. Conducting a production well test on a well 
aligned to a continuous measurement system should be approached with the methodology described in 5.1, 
5.2, and 5.3 (i.e. the same process to determine production well test timing, length, and validation hold true for 
a periodic “snapshot” of a continuously measured well, as for a well periodically aligned to a production well 
test system). 


As with a periodic production well test conducted with a test separator, multiphase flow meter, or tank battery, 
the operator should ensure that the production well test with a continuous measurement system is 
representative of the well’s performance in normal operations. With the well continuously isolated in the 
production well testing system, purging and stabilizing periods prior to the production well test measurement 
might not be applicable (i.e. no other well fluids and no transient conditions).  
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5.5 Special Case: Production Well Test By-difference 


 General 5.5.1


Production well testing by-difference refers to the practice of estimating well rates via subtraction of measured 
well(s) production from a commingled measurement and an assignment of production to an unmeasured well 
included in the original commingled measurement. This typically involves shutting in or diverting to another 
flowline the well to be by-difference production well tested. 


This approach to production well testing is often agreed to be acceptable in subsea developments where 
more than one well produces via a single riser to a surface production facility, and only the commingled 
production rates of gas, oil, and water are measured. Production well testing by-difference is then executed in 
preference to a conventional isolation production well test. In many cases, the single well cannot flow stably 
by itself due to multiphase flow issues. 


NOTE  Acceptance of by-difference production well testing can also apply onshore, where some wells cannot physically 
flow alone into a production well test system and are tested by-difference through “piggy-back” testing with another well. 
Additionally, production well test systems might not be capable of accurately measuring well production (e.g. oversized 
relative to the well flow rates), thus necessitating the inclusion of another well for both a commingled measurement and a 
by-difference estimation of the unmeasured producer. 


 Production Well Test By-difference Process 5.5.2


The two production measurements used in the production well test by-difference subtraction should be 
conducted in the same manner as a single isolated production well test (refer to 5.2.5). It is important to keep 
the production levels of the flowing wells constant during the periods the commingled production are 
measured for the computation of the by-difference result. 


A suggested outline of the production well test by-difference process is as follows. 


— The by-difference production well tested well is flowed with one or more other wells into the measurement 
system used for the production well test (e.g. two-phase/three-phase separator or multiphase flow meter). 


— The stable total production flows (averaged over at least 6 hours) through the system are recorded as 
“The Production Level Before Shut-in.” Wellhead and/or bottomhole pressures should be relatively 
constant and within ±5 % of normal operating conditions. 


— The well to be production well tested by-difference is shut-in. Wellhead and/or bottomhole pressures for 
all the other wells are adjusted to be the same (within a few percent) as before the shut-in. This is 
achieved by varying the production chokes of the wells. 


— The stable total production flows (averaged over at least 6 hours) through the system are recorded as 
“The Production Level After Shut-in”. This should be at most 80 % of the “The Production Level Before 
Shut-In”. 


— The difference between “The Production Level Before Shut-in” and “The Production Level After Shut-in” is 
taken to be the by-difference production well test of the shut-in well. 


NOTE Quantities such as “at most 80 % of The Production Level Before Shut-in” or “averaged over at least 6 hours” are 
for guidance purposes only. The operator should establish these values through evaluation and analysis. In many cases, 
historical well performance should be used to inform the evaluation. Additionally, consideration of the measurement 
uncertainty impact on the by-difference result is warranted (refer to 5.5.3). In commingled production flow, by-difference 
production well testing of the lowest flow rate well will result in higher relative measurement uncertainties for that well, than 
if the higher producing well(s) was/were by-difference tested. If possible, direct measurement of the lowest flow rate well is 
preferred [i.e. by-difference testing the highest flow rate well(s)]. However, in many cases the lowest flow rate well cannot 
be production well tested in isolation, and higher measurement uncertainties will result.  
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 Special Considerations 5.5.3


Production well testing by-difference is less accurate compared to direct measurement. However, such a 
production well testing approach is often agreed to be necessary for the economic development of reserves 
(e.g. deepwater). One source of added measurement uncertainty is the subtraction of two quantities; hence, 
the percentage uncertainty of the resulting difference is more than the two original individual measurement 
uncertainties. For example, to achieve a 15 % uncertainty on a 25 % difference, the original measurements 
are required to be at 3 % uncertainty. This might be difficult to verify in practice. Another potential source of 
uncertainty relates to the PVT information applied to obtain the production well test result (refer to 6.2). 
Applied PVT information might be significantly different between measured flows with and without the well to 
be tested by-difference. 


Production well test by-difference requires a well to be shut-in, thereby leading to deferred production and the 
various operational challenges occasionally encountered with starting up a well. This typically leads to a 
requirement to minimize production well testing by-difference by extending periods between production well 
tests. If production well testing by-difference is acceptable or necessary, then the maximum period between 
production well tests by-difference should be stipulated. 


In such cases, production well test by-difference results are typically used as part of a continuous well rate 
estimation system, for example the validation or tuning of online multiphase flow meters or VFMs (refer to 7.4). 
Computing continuous well rate estimates based on the results of production well testing by-difference allow 
the sum of the resulting well rate estimates to be tracked and validated against the commingled flow meters 
on a daily basis. If the sum of the well daily estimates exceeds, for example, 10 % of the total commingled 
production consistently over a number of days, this is indicative that the production well test by-difference 
might no longer be representative of the production for some wells, and testing of selected wells might be 
required to be brought forward. 


NOTE The quantity “If the sum of the well daily estimates exceeds 10 % of the total commingled production” is for 
guidance purposes only. The operator should establish the value through evaluation and analysis. In many cases, 
historical well performance should be used to inform the evaluation. 


6 Calculating Production Well Test Volumes and Rates 


6.1 General 


The desired production volume and rate output from a production well test includes the following: 


— total volume (mscf, 103m3) or volumetric rate (mscf/d, 103m3/d) of produced gas for the applicable well, 
corrected to standard conditions; 


— total volume (bbl, m3) or volumetric rate (bbl/d, m3/d) of produced oil (condensate) for the applicable well, 
corrected to standard conditions; 


— total volume (bbl, m3) or volumetric rate (bbl/d, m3/d) of produced water for the applicable well, corrected 
to standard conditions. 


NOTE For production well testing by-difference, it is understood that the “applicable well” will actually encompass 
multiple, commingled wells. All correction factors and calculations addressed in 6.2, 6.3, 6.4, and 6.5 are applicable to 
commingled well flows measured in by-difference testing, and the term “well” can be interchanged with “commingled wells” 
when referring to by-difference production well testing. Refer to 5.5 for more information on by-difference production well 
testing. 


Volume and rate calculations for production well tests vary depending on the type of measurement systems 
used and artificial lift mechanism deployed. Hydrocarbon phase behavior, watercuts, and introduced artificial 
lift fluids (i.e. power fluid oil or water, or gas lift gas) shall be accounted for in the calculation of production well 
test volumes and rates. It is not the intent of this document to specify a calculation approach for every 
production well test scenario. Nor is it the intent of this document to encourage the use of one approach over 
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another. However, for guidance applicable to the majority of production well test scenarios, production well 
test volume and rate calculations are provided for separator, multiphase flow meter, and tank measurement 
systems. 


NOTE 1 When calculating production well test volumes and rates, ensure that the duration of the production well test (i.e. 
start and stop times) is the same for all of the calculations. 


NOTE 2 The gas calculations for single-phase meters provided in this document do not apply to situations where free 
liquid is present in the gas. 


NOTE 3 The liquid calculations for single-phase meters provided in this document do not apply to situations where free 
gas is present in the liquid. 


6.2 Phase Behavior (Production Well Testing PVT Application) 


 General 6.2.1


At production well test conditions of temperature and pressure, a hydrocarbon liquid is typically at bubble 
point and a hydrocarbon gas is at dew point. As the hydrocarbon liquid continues through the production 
process to standard conditions (e.g. atmospheric), the light hydrocarbon components evolve out of the liquid, 
causing a reduction in liquid volume. Conversely, heavier hydrocarbon components condense out of the gas, 
causing a reduction in gas volume. To account for the volumetric changes and phase conversions in 
production well testing calculations, the following PVT properties are applied: 


— oil volume correction factor, Bo (the inverse of shrinkage correction factor); 


— gas volume correction factor, Bg; 


— water volume correction factor, Bw; 


— solution GOR, Rs; 


— solution condensate–gas ratio (CGR), rs. 


If production well testing is conducted in an environment where the phase behavior cannot be easily 
represented with Bo, Bg, Bw, Rs, and rs as described in this document, the operator should refer to the API Draft 
Standard Application of Hydrocarbon Phase Behavior Modeling in Upstream Measurement and Allocation 
Systems for guidance. 


NOTE 1 Throughout the calculations addressed in 6.3, 6.4, and 6.5, Bo, Bg, Bw, Rs, and rs are denoted with subscripts 
defining the applicability of the term relative to the production well test conditions of pressure and temperature. For 
example, Bo,sep refers to Bo at separator conditions of pressure and temperature, while Bo,mpfm refers to Bo at pressure and 
temperature conditions at the multiphase flow meter. Bo,sep and Bo,mpfm are not necessarily equal (only if conditions of 
pressure and temperature and downstream processing are equivalent), and should be independently determined. 


NOTE 2 Bo, Bg, Rs, and rs as applicable in production well testing (i.e. at production well test conditions of pressure and 
temperature, e.g. Bo,sep or Bo,mpfm) might or might not be included in a typical reservoir PVT analysis as conducted for 
reservoir engineering purposes. A typical reservoir PVT analysis is based on PVT studies of either single-phase reservoir 
fluid (e.g. from a downhole sample) or recombined surface fluids (e.g. separator gas and liquid hydrocarbon) and, 
depending on the reservoir classification (e.g. black oil or gas condensate), generally include:  


(1) single-stage flash for determination of total hydrocarbon composition;  


(2) constant composition expansion for determination of oil bubble point, undersaturated oil density and isothermal 
compressibility, two-phase volumetric fluid behavior below bubble point, gas hydrocarbon dew point, gas 
compressibility, and Bg at hydrocarbon dew point (not production well test conditions of temperature and 
pressure);  
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(3) multistage separator test for determination of total Bo and Rs relative to reservoir conditions of pressure and 
temperature (not production well test conditions of temperature and pressure, unless specified by the operator in 
the PVT analysis); differential liberation expansion for determination of residual oil volume, oil density, oil gravity, 
gas compressibility, and residual Bo and Rs relative to reservoir conditions of pressure and temperature (not 
production well test conditions of temperature and pressure) that are used to determine the total Bo and Rs (in 
conjunction with data from the multistage separator test); and  


(4) constant volume depletion for determination of total hydrocarbon composition, two-phase volumetric behavior (i.e. 
reservoir yields), Bg and rs as a function of simulated reservoir pressure depletion (not production well test 
conditions of temperature and pressure). As such, determination of Bo, Bg, Rs, and rs for production well testing 
PVT application might require a separate PVT analysis (using similar methods, in particular the multistage 
separator test) from the typical reservoir studies, using fluid samples obtained at the measurement point (e.g. 
production well test separator). For more information on PVT studies and analysis, refer to the SPE text Phase 
Behavior [5].  


NOTE 3 Bo, Bg, Bw, Rs, and rs as applicable in production well testing (i.e. at production well test conditions of pressure 
and temperature, e.g. Bo,sep or Bo,mpfm) become more relevant at higher pressures and temperatures (i.e. elevated 
pressures and temperatures lead to greater volumetric changes and phase conversions). Large errors in production well 
test calculations can result if these properties are not properly determined, such as high-pressure and high-temperature 
applications of production well test separators or multiphase flow meters. Conversely, Bo, Bg, Bw, Rs, and rs might not be of 
enough significance to use in production well testing calculations. It is at the discretion of the operator to assess the 
validity of the parameters, whether or not estimates for the parameters are warranted, and any associated uncertainty on 
the production well test result. 


 Oil Volume Correction Factor 6.2.2


The oil volume correction factor, or Bo, is the ratio of the hydrocarbon liquid volume at elevated pressure and 
temperature conditions of the production well test system to the hydrocarbon liquid volume at standard 
conditions (bbl/bbl, m3/m3). 


NOTE The oil volume correction factor Bo, is the inverse of the shrinkage correction factor, 1/Bo. 


The Bo can be determined with the following methods. 


— Laboratory Measurement. A sample of produced hydrocarbon liquid at elevated pressure and 
temperature conditions of the production well test system is subject to reduction in temperature and 
pressure to standard conditions. The Bo is measured as the ratio of hydrocarbon liquid volume at elevated 
pressure and temperature conditions to the measured hydrocarbon liquid volume at standard conditions. 
The Bo can be determined in a single-stage flash or under multistage flash conditions. Depending on the 
process downstream, a multistage flash can lead to a more accurate determination of Bo. The Bo is 
generally determined in the laboratory at the same time as the GOR, Rs. 


NOTE  A multistage flash experiment should reproduce the thermodynamic equilibrium points (i.e. major separation 
stages) downstream of the production well test system. 


— Calculation. A sample of hydrocarbon liquid and a sample of hydrocarbon gas (both in equilibrium) at 
elevated pressure and temperature conditions of the production well test system are subject to laboratory 
recombined fluid analysis to obtain the total hydrocarbon composition. EOS modeling using the total 
hydrocarbon composition and either a simulated single-stage or multistage flash calculation from 
production well test conditions to standard conditions can provide a calculated estimate of the Bo. 


NOTE 1  A simulated multistage EOS flash calculation should reproduce the thermodynamic equilibrium points (i.e. 
major separation stages) downstream of the production well test system. 


NOTE 2 The EOS should be capable of determining the PVT properties of interest over the applicable pressure and 
temperature range. This can include the use of an EOS that has been previously validated against data obtained from 
a reservoir PVT analysis. 


— Field Measurement. The Bo can be determined in the field with the procedure outlined in Annex E. 
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 Gas Volume Correction Factor 6.2.3


The gas volume correction factor, or Bg, is the ratio of hydrocarbon gas volume at elevated pressure and 
temperature conditions of the production well test system to the hydrocarbon gas volume at standard 
conditions (ft3/scf, m3/m3). 


The Bg can be determined with the following methods. 


— Laboratory Measurement. A sample of produced hydrocarbon gas at elevated pressure and temperature 
conditions of the production well test system is subject to reduction in temperature and pressure to 
standard conditions. The Bg is measured as the ratio of measured hydrocarbon gas volume at elevated 
pressure and temperature conditions to the measured hydrocarbon gas volume at standard conditions. 
The Bg can be determined in a single-stage flash or under multistage flash conditions. Depending on the 
process downstream, a multistage flash can lead to a more accurate determination of Bg. The Bg is 
generally determined in the laboratory at the same time as the CGR, rs. 


NOTE  A multistage flash experiment should reproduce the thermodynamic equilibrium points (i.e. major separation 
stages) downstream of the production well test system. 


— Calculated. A sample of hydrocarbon liquid and a sample of hydrocarbon gas (both in equilibrium) at 
elevated pressure and temperature conditions of the production well test system are subject to laboratory 
recombined fluid analysis to obtain the total hydrocarbon composition. EOS modeling using the total 
hydrocarbon composition and either a simulated single-stage or multistage flash calculation from 
production well test conditions to standard conditions can provide a calculated estimate of the Bg. 


NOTE 1  A simulated multistage EOS flash calculation should reproduce the thermodynamic equilibrium points (i.e. 
major separation stages) downstream of the production well test system. 


NOTE 2 The EOS should be capable of determining the PVT properties of interest over the applicable pressure and 
temperature range. This can include the use of an EOS that has been previously validated against data obtained from 
a reservoir PVT analysis. 


 Water Volume Correction Factor 6.2.4


The water volume correction factor, Bw, is the ratio of water volume at elevated pressure and temperature 
conditions of the production well test system to the water volume at standard conditions (bbl/bbl, m3/m3). 


The Bw can be determined with the following methods. 


— Laboratory Measurement. A sample of produced water at elevated pressure and temperature conditions 
of the production well test system is subject to reduction in temperature and pressure to standard 
conditions. The Bw is measured as the ratio of measured water volume at elevated pressure and 
temperature conditions to the measured water volume at standard conditions. 


— Calculated. The Bw can be determined with the procedure outlined in Annex F.  


 Solution GOR 6.2.5


The solution GOR, or Rs (also referred to as the gas-in-solution factor, or GIS), is the ratio of evolved 
hydrocarbon gas volume at standard conditions (evolved from hydrocarbon liquid as it is lowered in pressure 
and temperature from elevated pressure and temperature conditions of the production well test system to 
standard conditions) to the hydrocarbon liquid volume at standard conditions (mscf/bbl, 103m3/m3).  


NOTE  The evolved hydrocarbon gas is sometimes referred to as flash gas. 
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The Rs can be determined with the following methods. 


— Laboratory Measurement. A sample of produced hydrocarbon liquid at elevated pressure and 
temperature conditions of the production well test system is subject to reduction in temperature and 
pressure to standard conditions. The Rs is measured as the ratio of the evolved gas to the remaining 
hydrocarbon liquid, both at standard conditions. The Rs can be determined in a single-stage flash or under 
multistage flash conditions. Depending on the process downstream, a multistage flash can lead to a more 
accurate determination of Rs. The Rs is generally determined in the laboratory at the same time as the oil 
volume correction factor, Bo. 


NOTE  A multistage flash experiment should reproduce the thermodynamic equilibrium points (i.e. major separation 
stages) downstream of the production well test system. 


— Calculation. A sample of hydrocarbon liquid and a sample of hydrocarbon gas (both in equilibrium) at 
elevated pressure and temperature conditions of the production well test system are subject to laboratory 
recombined fluid analysis to obtain the total hydrocarbon composition. EOS modeling using the total 
hydrocarbon composition and either a simulated single-stage or multistage flash calculation from 
production well test conditions to standard conditions can provide a calculated estimate of the Rs. 


NOTE 1 A simulated multistage EOS flash calculation should reproduce the thermodynamic equilibrium points (i.e. 
major separation stages) downstream of the production well test system. 


NOTE 2 The EOS should be capable of determining the PVT properties of interest over the applicable pressure and 
temperature range. This can include the use of an EOS that has been previously validated against data obtained from 
a reservoir PVT analysis. 


— Estimated. A “rule of thumb” estimate of 1 ft3 (0.0283 m3) of gas per 8 bbl (0.954 m3) of oil per 0.15 psi 
(1.03 kPa) pressure drop can be used until a measurement or calculation can be performed. 


 Solution CGR 6.2.6


The solution CGR, or rs (also referred to as the vaporized CGR), is the ratio of condensed hydrocarbon liquid 
volume at standard conditions (condensed from gas as it is lowered in pressure and temperature from 
elevated pressure and temperature conditions of the production well test system to standard conditions) to the 
hydrocarbon gas volume at standard conditions (bbl/mscf, m3/103m3). 


The rs can be determined with the following methods. 


— Laboratory Measurement. A sample of produced hydrocarbon gas at elevated pressure and temperature 
conditions of the production well test system is subject to reduction in temperature and pressure to 
standard conditions. The rs is measured as the ratio of condensed hydrocarbon liquid to the remaining 
gas, both at standard conditions. The rs can be determined in a single-stage flash or under multistage 
flash conditions. Depending on the process downstream, a multistage flash can lead to a more accurate 
determination of rs. The rs is generally determined in the laboratory at the same time as the gas volume 
correction factor, Bg. 


NOTE  A multistage flash experiment should reproduce the thermodynamic equilibrium points (i.e. major separation 
stages) downstream of the production well test system. 


— Calculation. A sample of hydrocarbon liquid and a sample of hydrocarbon gas (both in equilibrium) at 
elevated pressure and temperature conditions of the production well test system are subject to laboratory 
recombined fluid analysis to obtain the total hydrocarbon composition. EOS modeling using the total 
hydrocarbon composition and either a simulated single-stage or multistage flash calculation from 
production well test conditions to standard conditions can provide a calculated estimate of the rs. 


NOTE 1 A simulated multistage EOS flash calculation should reproduce the thermodynamic equilibrium points (i.e. 
major separation stages) downstream of the production well test system. 
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NOTE 2 The EOS should be capable of determining the PVT properties of interest over the applicable pressure and 
temperature range. This can include the use of an EOS that has been previously validated against data obtained from 
a reservoir PVT analysis. 


6.3 Separator Measurement Systems 


 Process Flow Diagram  6.3.1


Figure 4 provides a process flow diagram to aid in the calculation of production well test volumes and rates for 
two-phase and three-phase separator measurement systems (for two-phase separator measurement 
systems, the separated water flowline in Figure 4 is not installed and/or commissioned). 


 Gas 6.3.2


6.3.2.1 Total Gas 


The equation for calculating total gas production volume for the duration of the production well test is the 
following: 


GVtot,sc = GVsep-g,sc + GVsep-o,sc – GVgl,sc (1) 


where 


GVtot,sc  is gas volume total for the production well test, at standard conditions (mscf, 103m3); 


GVsep-g,sc is gas volume attributed to gas measured at the separator gas outlet, at standard conditions 
(mscf, 103m3); 


GVsep-o,sc is gas volume attributed to gas evolved from oil measured at the separator oil outlet (or liquid 
for two-phase separators), at standard conditions (mscf, 103m3); 


GVgl,sc is gas volume of artificial lift gas lift gas, at standard conditions (mscf, 103m3). 


NOTE 1 The volume of artificial lift gas lift gas, GVgl,sc, refers to gas injected specifically into the well undergoing the 
production well test. Wells not using gas lift for artificial lift will not have a GVgl,sc term in the calculation. 


NOTE 2 Energy quantities can be calculated instead of volumes.  


The equation for calculating total gas production rate for the duration of the production well test is the 
following: 


GVRtot,sc= GVtot,sc


∆t × � 1 day
24 hours�


  (2) 


where 


GVRtot,sc is gas volumetric rate total for the production well test, at standard conditions (mscf/d, 
103m3/d); 


GVtot,sc  is gas volume total for the production well test, at standard conditions (mscf, 103m3); 


Δt is duration of production well test (hours). 


An example calculation is provided in Annex G. 
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Figure 4—Two-phase and Three-phase Separator Measurement System Process Flow Diagram 
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6.3.2.2 Gas Volume Measured at the Separator Gas Outlet 


The equation for calculating the produced gas attributed to gas measured at the separator gas outlet is the 
following: 


GVsep-g,sc = GVsep-g,mc × 1
Bg,sep


  (3) 


where 


GVsep-g,sc is gas volume attributed to gas measured at the separator gas outlet, at standard conditions 
(mscf, 103m3); 


GVsep-g,mc is gas volume of the separator gas outlet flow meter, at meter conditions (mcf, 103m3); 


Bg,sep is gas volume correction factor for separator gas accounting for phase change of produced 
gas from meter to standard conditions (ft3/scf, m3/m3) (refer to 6.2). 


NOTE For separator gas measurement an indicated volume at meter conditions is used, and not an indicated volume at 
standard conditions. AGA Report No. 8 or similar EOS developed for gas compressibility that can be programmed into a 
typical gas meter flow computer are applicable for gas compositions that do not undergo mass transfer (phase 
conversion) with reduction in temperature and pressure. Production well test separator gas is anticipated to experience 
volumetric change and phase conversion, thus necessitating the determination and use of Bg. 


An example calculation is provided in Annex G. 


6.3.2.3 Gas Volume Evolved from Oil Measured at the Separator Oil (Liquid) Outlet 


The equation for calculating the produced gas volume evolved from oil measured at the separator oil (or liquid 
for two-phase separators) outlet is the following: 


GVsep-o,sc = OVsep-o,mc × �1 – Xw,mc� × 1
Bo,sep


 × Rs,sep (4) 


where 


GVsep-o,sc if gas volume attributed to gas evolved from oil measured at the separator oil (or liquid for 
two-phase separators) outlet, at standard conditions (mscf, 103m3); 


OVsep-o,mc is oil volume of the separator oil outlet (or liquid for two-phase separators) flow meter, at 
meter conditions (bbl, m3); 


Xw,mc is volume fraction of water in the oil/water mixture adjusted to meter conditions (refer to 
6.3.4.5); 


Bo,sep is oil volume correction factor for separator oil accounting for phase change of produced oil 
from meter to standard conditions (bbl/bbl, m3/m3) (refer to 6.2); 


Rs,sep is solution GOR of evolved gas (from separator to standard conditions) at standard conditions, 
per oil volume at standard conditions (mscf/bbl, 103m3/m3) (refer to 6.2). 


An example calculation is provided in Annex G. 
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6.3.2.4 Artificial Lift Gas Lift Gas Volume 


The equation for calculating the gas lift gas volume measured prior to injection in the well is the following: 


GVgl,sc = GVgl,mc × 1
Bg,gl


 (5) 


where 


GVgl,sc is gas volume of artificial lift gas lift gas, at standard conditions (mscf, 103m3); 


GVgl,mc is gas volume of the gas lift gas flow meter, at meter conditions (mcf, 103m3); 


Bg,gl is gas volume correction factor for gas lift gas accounting for phase change of gas lift gas 
from meter to standard conditions (ft3/scf, m3/m3) (refer to 6.2). 


NOTE  Gas lift gas is typically dry gas (i.e. processed, dehydrated gas such as sales gas) that does not contain 
condensable heavier hydrocarbon components. Therefore, change in gas volume from metering to standard conditions 
due to hydrocarbon phase conversion is not anticipated. In this case, the use of AGA Report No. 8 or similar EOS 
developed for gas compressibility that can be programmed into a typical gas meter flow computer can be used, thus gas 
volume from the meter is reported at standard conditions (mscf, 103m3). 


An example calculation is provided in Annex G. 


 Oil 6.3.3


6.3.3.1 Total Oil 


The equation for calculating total oil production volume for the duration of the production well test is the 
following: 


OVtot,sc = OVsep-o,sc + OVsep-g,sc – OVpf,sc (6) 


where 


OVtot,sc  is oil volume total for the production well test, at standard conditions (bbl, m3); 


OVsep-o,sc is oil volume attributed to oil measured at the separator oil outlet (or liquid for two-phase 
separators), at standard conditions (bbl, m3); 


OVsep-g,sc is oil volume attributed to oil condensed from gas measured at the separator gas outlet, at 
standard conditions (bbl, m3); 


OVpf,sc is oil volume of artificial lift power fluid oil, at standard conditions (bbl, m3). 


NOTE The volume of artificial lift power fluid oil, OVpf,sc, refers to oil injected specifically into the well undergoing the 
production well test. Wells not using an oil-sourced power fluid for artificial lift will not have a OVpf,sc term in the calculation.  


The equation for calculating total oil production rate for the duration of the production well test is the following: 


OVRtot,sc = OVtot,sc


∆t × � 1 day
24 hours�


  (7) 


where 


OVRtot,sc is oil volumetric rate total for the production well test, at standard conditions (bbl/d, m3/d); 
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OVtot,sc  is oil volume total for the production well test, at standard conditions (bbl, m3); 


Δt is duration of production well test (hours). 


An example calculation is provided in Annex G. 


6.3.3.2 Oil Volume Measured at the Separator Oil (Liquid) Outlet 


This calculation approach applies for static sampling methods (e.g. proportional sampling or grab sampling 
techniques) or inline, continuous water measurements (e.g. online water determination devices) that are used 
to obtain a representative watercut. 


The equation for calculating the produced oil volume attributed to oil measured at the separator oil outlet (or 
liquid for two-phase separators) is the following: 


OVsep-o,sc = OVsep-o,mc × �1 – Xw,mc� × 1
Bo,sep


  (8) 


where 


OVsep-o,sc is oil volume attributed to oil measured at the separator oil outlet (or liquid for two-phase 
separators), at standard conditions (bbl, m3); 


OVsep-o,mc is oil volume of the separator oil outlet (or liquid for two-phase separators) flow meter, at 
meter conditions (bbl, m3); 


Xw,mc is volume fraction of water in the oil/water mixture adjusted to meter conditions (refer to 
6.3.4.5); 


Bo,sep is oil volume correction factor for separator oil accounting for phase change of produced oil 
from meter to standard conditions (bbl/bbl, m3/m3) (refer to 6.2). 


An example calculation is provided in Annex G. 


6.3.3.3 Oil Volume Condensed from Gas Measured at the Separator Gas Outlet 


The equation for calculating the produced oil volume attributed to oil condensed from gas measured at the 
separator gas outlet is the following:  


OVsep-g,sc = GVsep-g,mc × 1
Bg, sep


 × rs,sep  (9) 


where 


OVsep-g,sc is oil volume attributed to oil condensed from gas measured at the separator gas outlet, at 
standard conditions (bbl, m3); 


GVsep-g,mc is gas volume of the separator gas outlet flow meter, at meter conditions (mcf, 103m3); 


Bg,sep is gas volume correction factor for separator gas accounting for phase change of produced 
gas from meter to standard conditions (ft3/scf, m3/m3) (refer to 6.2); 


rs,sep is solution CGR of condensed gas (from separator to standard conditions) at standard 
conditions, per gas volume at standard conditions (bbl/mscf, m3/103m3) (refer to 6.2) 


NOTE For separator gas measurement, an indicated volume at meter conditions is used, and not an indicated volume 
at standard conditions. AGA Report No. 8 or similar EOS developed for gas compressibility that can be programmed into a 
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typical gas meter flow computer are applicable for gas compositions that do not undergo mass transfer (phase 
conversion) with reduction in temperature and pressure. Production well test separator gas is anticipated to experience 
volumetric change and phase conversion, thus necessitating the determination and use of Bg. 


An example calculation is provided in Annex G. 


6.3.3.4 Artificial Lift Power Fluid (Oil) Volume 


The equation for calculating the artificial lift power fluid (oil) volume is the following: 


OVpf,sc = OVpf,mc × 1
Bo,pf


  (10) 


where 


OVpf,sc is oil volume of artificial lift power fluid oil, at standard conditions (bbl, m3); 


OVpf,mc is oil volume of the artificial lift power fluid (oil) flow meter, at meter conditions (bbl, m3); 


Bo,pf is oil volume correction factor for power fluid oil accounting for phase change of power fluid oil 
from meter to standard conditions (bbl/bbl, m3/m3) (refer to 6.2). 


NOTE Artificial lift power fluid oil is typically stabilized oil (i.e. processed oil such as sales oil) that does not contain 
volatile light hydrocarbon components. Therefore, reduction in oil volume from metering to standard conditions due to 
hydrocarbon phase conversion is not anticipated. In this case, the use of volume correction factors for pressure and 
temperature (e.g. CPL and CTL) such as addressed in API MPMS Ch. 11.1 should be used, thus  
OVpf,sc = OVpf,mc × CPL × CTL, at standard conditions (bbl, m3). 


An example calculation is provided in Annex G. 


 Water  6.3.4


6.3.4.1 Total Water 


The equation for calculating total water production volume for the duration of the production well test is the 
following: 


WVtot,sc = WVsep-w,sc + WVsep-o,sc – WVpf,sc (11) 


where 


WVtot,sc  is water volume total for the production well test, at standard conditions (bbl, m3); 


WVsep-w,sc is water volume measured at the separator water outlet, at standard conditions (bbl, m3); 


WVsep-o,sc is water volume measured at the separator oil outlet (or liquid for two-phase separators), at 
standard conditions (bbl, m3); 


WVpf,sc is water volume of artificial lift power fluid water, at standard conditions (bbl, m3). 


NOTE Production well test calculations for two-phase separators will not have a WVsep-w,sc term. The volume of artificial 
lift power fluid water, WVpf,sc, refers to water injected specifically into the well undergoing the production well test. Wells not 
using a water-sourced power fluid for artificial lift will not have a WVpf,sc term in the calculation.  
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The equation for calculating total water production rate for the duration of the production well test is the 
following: 


WVRtot,sc = WVtot,sc


∆t × � 1 day
24 hours�


  (12) 


where 


WVRtot,sc is water volumetric rate total for the production well test, at standard conditions (bbl/d, m3/d); 


WVtot,sc  is water volume total for the production well test, at standard conditions (bbl, m3); 


Δt is duration of production well test (hours). 


An example calculation is provided in Annex G. 


6.3.4.2 Water Volume Measured at the Separator Water Outlet 


The equation for calculating the produced water volume measured at the separator water outlet is the 
following: 


WVsep-w,sc = WVsep-w,mc × 1
Bw,sep


  (13) 


where 


WVsep-w,sc is water volume measured at the separator water outlet, at standard conditions (bbl, m3); 


WVsep-w,mc is water volume of the separator water outlet flow meter, at meter conditions (bbl, m3); 


Bw,sep is water volume correction factor for separator water from meter to standard conditions 
(bbl/bbl, m3/m3) (refer to 6.2). 


An example calculation is provided in Annex G. 


6.3.4.3 Water Volume Measured at the Separator Oil (Liquid) Outlet 


This calculation approach applies for static sampling methods (e.g. proportional sampling or grab sampling 
techniques) or inline, continuous water measurements (e.g. online water determination devices) that are used 
to obtain a representative watercut. 


The equation for calculating the produced water volume measured at the separator oil outlet (or liquid for 
two-phase separators) is the following: 


WVsep-o,sc = OVsep-o,mc × Xw,mc × 1
Bw,sep


  (14) 


where 


WVsep-o,sc is water volume measured at the separator oil outlet (or liquid for two-phase separators), at 
standard conditions (bbl, m3); 


OVsep-o,mc is oil volume of the separator oil outlet (or liquid for two-phase separators) flow meter, at 
meter conditions (bbl, m3); 
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Xw,mc is volume fraction of water in the oil/water mixture adjusted to meter conditions (refer to 
6.3.4.5); 


Bw,sep is water volume correction factor for separator water from meter to standard conditions 
(bbl/bbl, m3/m3) (refer to 6.2). 


An example calculation is provided in Annex G. 


6.3.4.4 Artificial Lift Power Fluid (Water) Volume 


The equation for calculating the artificial lift power fluid (water) volume is the following: 


WVpf,sc = WVpf,mc × 1
Bw,pf


  (15) 


where 


WVpf,sc is water volume of artificial lift power fluid water, at standard conditions (bbl, m3); 


WVpf,mc is water volume of the artificial lift power fluid (water) flow meter, at meter conditions (bbl, m3); 


Bw,pf is water volume correction factor for artificial lift power fluid water from meter to standard 
conditions (bbl/bbl, m3/m3) (refer to 6.2). 


An example calculation is provided in Annex G. 


6.3.4.5 Water Volume Fraction 


The equation for calculating the volume fraction of water in an oil/water mixture adjusted to metering 
conditions is the following: 


Xw,mc = Xw,sc × Bw,sep


Xw,sc × Bw,sep + �1 – Xw,sc� × Bo,sep
  (16) 


where 


Xw,mc is volume fraction of water in the oil/water mixture adjusted to meter conditions; 


Xw,sc is volume fraction of water in the oil/water mixture at standard conditions; 


Bw,sep is water volume correction factor for separator water from meter to standard conditions 
(bbl/bbl, m3/m3) (refer to 6.2); 


Bo,sep is oil volume correction factor for separator oil accounting for phase change of produced oil 
from meter to standard conditions (bbl/bbl, m3/m3) (refer to 6.2). 


An example calculation is provided in Annex G. 


 Gas–Oil Ratio 6.3.5


The equation for calculating the GOR for the production well test is the following: 


GOR = GVtot,sc
OVtot,sc


 × 1000 (17) 
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where 


GOR is GOR for the production well test, at standard conditions (scf/bbl, m3/m3); 


GVtot,sc  is gas volume total for the production well test, at standard conditions (mscf, 103m3); 


OVtot,sc  is oil volume total for the production well test, at standard conditions (bbl, m3). 


An example calculation is provided in Annex G. 


 Watercut 6.3.6


The equation for calculating the watercut for the production well test is the following: 


WCsc = WVtot,sc
WVtot,sc + OVtot,sc


 × 100 % (18) 


where 


WCsc is watercut for the production well test, at standard conditions (%); 


WVtot,sc  is water volume total for the production well test, at standard conditions (bbl, m3); 


OVtot,sc  is oil volume total for the production well test, at standard conditions (bbl, m3). 


An example calculation is provided in Annex G. 


6.4 Multiphase Measurement Systems 


 Process Flow Diagram 6.4.1


Figure 5 provides a process flow diagram to aid in the calculation of production well test volumes and rates for 
multiphase measurement systems. 


 Gas 6.4.2


6.4.2.1 Total Gas 


The equation for calculating total gas production volume for the duration of the production well test is the 
following: 


GVtot,sc = GVmpfm-g,sc + GVmpfm-o,sc – GVgl,sc (19) 


where 


GVtot,sc  is gas volume total for the production well test, at standard conditions (mscf, 103m3); 


GVmpfm-g,sc is gas volume attributed to gas measured at the multiphase flow meter, at standard 
conditions (mscf, 103m3); 


GVmpfm-o,sc is gas volume attributed to gas evolved from oil measured at the multiphase flow meter, at 
standard conditions (mscf, 103m3); 


GVgl,sc is gas volume of artificial lift gas lift gas, at standard conditions (mscf, 103m3); 


NOTE The volume of artificial lift gas lift gas, GVgl,sc, refers to gas injected specifically into the well undergoing the 
production well test. Wells not using gas lift for artificial lift will not have a GVgl,sc term in the calculation.
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Figure 5—Multiphase Measurement System Process Flow Diagram
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The equation for calculating total gas production rate for the duration of the production well test is the 
following: 


GVRtot,sc = GVtot,sc


∆t × � 1 day
24 hours�


  (20) 


where 


GVRtot,sc is gas volumetric rate total for the production well test, at standard conditions (mscf/d, 
103m3/d); 


GVtot,sc  is gas volume total for the production well test, at standard conditions (mscf, 103m3); 


Δt is duration of production well test (hours). 


An example calculation is provided in Annex G. 


6.4.2.2 Gas Volume Measured at the Multiphase Flow Meter 


The equation for calculating the produced gas volume measured at the multiphase flow meter is the following: 


GVmpfm-g,sc = GVmpfm-g,mc × 1
Bg,mpfm


  (21) 


where 


GVmpfm-g,sc is gas volume attributed to gas measured at the multiphase flow meter, at standard 
conditions (mscf, 103m3); 


GVmpfm-g,mc is gas volume of the multiphase flow meter, at meter conditions (mcf, 103m3); 


Bg,mpfm is gas volume correction factor for multiphase flow meter gas accounting for phase change 
of produced gas from metering to standard conditions (ft3/scf, m3/m3) (refer to 6.2). 


An example calculation is provided in Annex G. 


6.4.2.3 Gas Volume Evolved from Oil Measured at the Multiphase Flow Meter 


The equation for calculating the produced gas volume evolved from oil measured at the multiphase flow meter 
is the following: 


GVmpfm-o,sc = OVmpfm-o,mc × 1
Bo,mpfm


 × Rs,mpfm  (22) 


where 


GVmpfm-o,sc is gas volume attributed to gas evolved from oil measured at the multiphase flow meter, at 
standard conditions (mscf, 103m3); 


OVmpfm-o,mc is oil volume of the multiphase flow meter, at meter conditions (bbl, m3); 


Bo,mpfm is oil volume correction factor for multiphase flow meter oil accounting for phase change of 
produced oil from meter to standard conditions (bbl/stbbl, m3/sm3) (refer to 6.2); 


Rs,mpfm is solution GOR of evolved gas (from meter to standard conditions) at standard conditions, 
per oil volume at standard conditions (mscf/bbl, 103m3/m3) (refer to 6.2). 


An example calculation is provided in Annex G. 
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6.4.2.4 Artificial Lift Gas Lift Gas Volume 


Refer to 6.3.2.4. 


 Oil 6.4.3


6.4.3.1 Total Oil 


The equation for calculating total oil production volume for the duration of the production well test is the 
following: 


OVtot,sc = OVmpfm-o,sc + OVmpfm-g,sc – OVpf,sc (23) 


where 


OVtot,sc  is oil volume total for the production well test, at standard conditions (bbl, m3); 


OVmpfm-o,sc is oil volume attributed to oil measured at the multiphase flow meter, at standard conditions 
(bbl, m3); 


OVmpfm-g,sc is oil volume attributed to oil condensed from gas measured at the multiphase flow meter, at 
standard conditions (bbl, m3); 


OVpf,sc is oil volume of artificial lift power fluid oil, at standard conditions (bbl, m3). 


NOTE The volume of artificial lift power fluid oil, OVpf,sc, refers to oil injected specifically into the well undergoing the 
production well test. Wells not using an oil-sourced power fluid for artificial lift will not have a OVpf,sc term in the calculation. 


The equation for calculating total oil production rate for the duration of the production well test is the following: 


OVRtot,sc = OVtot,sc


∆t × � 1 day
24 hours�


  (24) 


where 


OVRtot,sc is oil volumetric rate total for the production well test, at standard conditions (bbl/d, m3/d); 


OVtot,sc  is oil volume total for the production well test, at standard conditions (bbl, m3); 


Δt is duration of production well test (hours). 


An example calculation is provided in Annex G. 


6.4.3.2 Oil Volume Measured at the Multiphase Flow Meter 


The equation for calculating the produced oil volume attributed to oil measured at the multiphase flow meter is 
the following: 


OVmpfm-o,sc = OVmpfm-o,mc × 1
Bo,mpfm


  (25) 


where 


OVmpfm-o,sc is oil volume attributed to oil measured at the multiphase flow meter, at standard conditions 
(bbl, m3); 
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OVmpfm-o,mc is oil volume of the multiphase flow meter, at meter conditions (bbl, m3); 


Bo,mpfm is oil volume correction factor for multiphase flow meter oil accounting for phase change of 
produced oil from meter to standard conditions (bbl/bbl, m3/m3) (refer to 6.2). 


An example calculation is provided in Annex G. 


6.4.3.3 Oil Volume Condensed from Gas Measured at the Multiphase Flow Meter 


The equation for calculating the produced oil volume attributed to oil condensed from gas measured at the 
multiphase flow meter is the following:  


OVmpfm-g,sc = GVmpfm-g,mc × 1
Bg,mpfm


 × rs,mpfm  (26) 


where 


OVmpfm-g,sc is oil volume attributed to oil condensed from gas measured at the multiphase flow meter, at 
standard conditions (bbl, m3); 


GVmpfm-g,mc is gas volume of the multiphase flow meter, at meter conditions (mcf, 103m3); 


Bg,mpfm is gas volume correction factor for multiphase flow meter gas accounting for phase change 
of produced gas from meter to standard conditions (ft3/scf, m3/m3) (refer to 6.2); 


rs,mpfm is solution CGR of condensed gas (from meter to standard conditions) at standard 
conditions, per gas volume at standard conditions (bbl/mscf, m3/103m3) (refer to 6.2). 


An example calculation is provided in Annex G. 


6.4.3.4 Artificial Lift Power Fluid (Oil) Volume 


Refer to 6.3.3.4. 


 Water 6.4.4


6.4.4.1 Total Water 


The equation for calculating total water production volume for the duration of the production well test is the 
following: 


WVtot,sc = WVmpfm-w,sc – WVpf,sc (27) 


where 


WVtot,sc  is water volume total for the production well test, at standard conditions (bbl, m3); 


WVmpfm-w,sc is water volume measured at the multiphase flow meter, at standard conditions (bbl, m3); 


WVpf,sc is water volume of artificial lift power fluid water, at standard conditions (bbl, m3). 


NOTE The volume of artificial lift power fluid water, WVpf,sc, refers to water injected specifically into the well undergoing 
the production well test. Wells not using a water-sourced power fluid for artificial lift will not have a WVpf,sc term in the 
calculation. 
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The equation for calculating total water production rate for the duration of the production well test is the 
following: 


WVRtot,sc = WVtot,sc


∆t × � 1 day
24 hours�


  (28) 


where 


WVRtot,sc is water volumetric rate total for the production well test, at standard conditions (bbl/d, m3/d); 


WVtot,sc  is water volume total for the production well test, at standard conditions (bbl, m3); 


Δt is duration of production well test (hours). 


An example calculation is provided in Annex G. 


6.4.4.2 Water Volume Measured at the Multiphase Flow Meter 


The equation for calculating the produced water volume measured at the multiphase flow meter is the 
following: 


WVmpfm-w,sc = WVmpfm-w,mc × 1
Bw,mpfm


  (29) 


where 


WVmpfm-w,sc is water volume measured at the multiphase flow meter, at standard conditions (bbl, m3); 


WVmpfm-w,mc is water volume of the multiphase flow meter, at meter conditions (bbl, m3); 


Bw,mpfm is water volume correction factor for multiphase flow meter water from meter to standard 
conditions (bbl/bbl, m3/m3) (refer to 6.2). 


An example calculation is provided in Annex G. 


6.4.4.3 Artificial Lift Power Fluid (Water) Volume 


Refer to 6.3.4.4. 


 Gas–Oil Ratio 6.4.5


Refer to 6.3.5. 


 Watercut 6.4.6


Refer to 6.3.6. 


6.5 Tank Measurement Systems 


 Process Flow Diagram 6.5.1


Figure 6 provides a process flow diagram to aid in the calculation of production well test volumes and rates for 
tank measurement systems. 
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Figure 6—Tank Measurement System Process Flow Diagram 
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 Gas 6.5.2


6.5.2.1 Total Gas 


The equation for calculating total gas production volume for the duration of the production well test is the 
following: 


GVtot,sc = GVproc-g,sc + GVtank-o,sc – GVgl,sc (30) 


where 


GVtot,sc  is gas volume total for the production well test, at standard conditions (mscf, 103m3); 


GVproc-g,sc is gas volume attributed to gas measured at the process gas outlet, at standard conditions 
(mscf, 103m3); 


GVtank-o,sc is gas volume attributed to gas evolved from oil tank (flare), at standard conditions (mscf, 
103m3); 


GVgl,sc is gas volume of artificial lift gas lift gas, at standard conditions (mscf, 103m3). 


NOTE 1 The volume of artificial lift gas lift gas, GVgl,sc, refers to gas injected specifically into the well undergoing the 
production well test. Wells not using gas lift for artificial lift will not have a GVgl,sc term in the calculation.  


NOTE 2 The volume of gas evolved from the oil tank (flare), GVtank-o,sc, might not be directly measured or determined to 
contribute significantly to the production well test result. In this case, the GVtank-o,sc term will not be included in the 
production well test calculation.  


The equation for calculating total gas production rate for the duration of the production well test is the 
following: 


GVRtot,sc = GVtot,sc


∆t × � 1 day
24 hours�


  (31) 


where 


GVRtot,sc is gas volumetric rate total for the production well test, at standard conditions (mscf/d, 
103m3/d); 


GVtot,sc  is gas volume total for the production well test, at standard conditions (mscf, 103m3); 


Δt is duration of production well test (hours). 


An example calculation is provided in Annex G. 


6.5.2.2 Gas Volume Measured at the Process Gas Outlet 


The equation for calculating the produced gas attributed to gas measured at the process gas outlet is the 
following: 


GVproc-g,sc = GVproc-g,mc × 1
Bg,proc


  (32) 


where 


GVproc-g,sc is gas volume attributed to gas measured at the process gas outlet, at standard conditions 
(mscf, 103m3); 
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GVproc-g,mc is gas volume of the process gas outlet flow meter, at meter conditions (mcf, 103m3) 


Bg,proc is gas volume correction factor for process gas accounting for phase change of produced gas 
from meter to standard conditions (ft3/scf, m3/m3) (refer to 6.2). 


NOTE For process gas measurement an indicated volume at meter conditions is used, and not an indicated volume at 
standard conditions. AGA Report No. 8 or similar EOS developed for gas compressibility that can be programmed into a 
typical gas meter flow computer are applicable for gas compositions that do not undergo mass transfer (phase 
conversion) with reduction in temperature and pressure. If process gas is anticipated to experience volumetric change and 
phase conversion, the application of Bg is necessary. If not, then AGA Report No. 8 or similar EOS can be used and the 
gas meter can be configured to report at standard conditions (mscf, 103m3). 


An example calculation is provided in Annex G. 


6.5.2.3 Gas Volume Evolved from Oil Tank 


 Direct Gas Measurement 6.5.2.3.1


The equation for calculating the produced gas attributed to gas evolved from oil at the oil storage tank is the 
following: 


GVtank-o,sc = GVtank-o,mc × 1
Bg,tank-o


  (33) 


where 


GVtank-o,sc is gas volume attributed to gas evolved from oil tank (flare), at standard conditions (mscf, 
103m3); 


GVtank-o,mc is gas volume of the oil tank gas outlet flow meter (flare), at meter conditions (mcf, 103m3); 


Bg,tank-o is gas volume correction factor for oil tank gas accounting for phase change of produced gas 
(flare) from meter to standard conditions (ft3/scf, m3/m3) (refer to 6.2). 


NOTE For oil tank gas measurement an indicated volume at meter conditions is used, and not an indicated volume at 
standard conditions. AGA Report No. 8 or similar EOS developed for gas compressibility that can be programmed into a 
typical gas meter flow computer are applicable for gas compositions that do not undergo mass transfer (phase 
conversion) with reduction in temperature and pressure. If oil tank gas is anticipated to experience volumetric change and 
phase conversion, the application of Bg is necessary. If not, then AGA Report No. 8 or similar EOS can be used and the 
gas meter can be configured to report at standard conditions (mscf, 103m3). 


 Estimate 6.5.2.3.2


Alternatively, produced gas attributed to gas evolved from oil at the oil storage tank can be estimated with the 
following: 


GVtank-o,sc = OVtank-o,sc × Rs,tank-o (34) 


where 


GVtank-o,sc is gas volume attributed to gas evolved from oil tank (flare), at standard conditions (mscf, 
103m3); 


OVtank-o,sc is oil volume attributed to oil measured at the oil tank, at standard conditions (bbl, m3) (refer to 
6.5.3.2); 


Rs,tank-o is solution GOR of evolved gas (from tank to standard conditions) at standard conditions, per 
oil volume at standard conditions (mscf/bbl, 103m3/m3) (refer to 6.2). 
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NOTE This estimation method only applies when the oil tanks are at elevated temperature and pressure with crude oil 
not fully stabilized. 


An example calculation is provided in Annex G. 


6.5.2.4 Artificial Lift Gas Lift Gas Volume 


Refer to 6.3.2.4. 


 Oil 6.5.3


6.5.3.1 Total Oil 


The equation for calculating total oil production volume for the duration of the production well test is the 
following: 


OVtot,sc = OVtank-o,sc + OVproc-g,sc – OVpf,sc (35) 


where 


OVtot,sc  is oil volume total for the production well test, at standard conditions (bbl, m3); 


OVtank-o,sc is oil volume attributed to oil measured at the oil tank, at standard conditions (bbl, m3); 


OVproc-g,sc is oil volume attributed to oil condensed from gas measured at the process gas outlet, at 
standard conditions (bbl, m3); 


OVpf,sc is oil volume of artificial lift power fluid oil, at standard conditions (bbl, m3). 


NOTE The volume of artificial lift power fluid oil, OVpf,sc, refers to oil injected specifically into the well undergoing the 
production well test. Wells not using an oil-sourced power fluid for artificial lift will not have a OVpf,sc term in the calculation.  


The equation for calculating total oil production rate for the duration of the production well test is the following: 


OVRtot,sc = OVtot,sc


∆t × � 1 day
24 hours�


  (36) 


where 


OVRtot,sc is oil volumetric rate total for the production well test, at standard conditions (bbl/d, m3/d); 


OVtot,sc  is oil volume total for the production well test, at standard conditions (bbl, m3); 


Δt is duration of production well test (hours). 


An example calculation is provided in Annex G. 


6.5.3.2 Oil Volume Measured at the Oil Tank 


 Metered Oil Measurement 6.5.3.2.1


This calculation approach applies for static sampling methods (e.g. proportional sampling or grab sampling 
techniques) or inline, continuous water measurements (e.g. online water determination devices) that are used 
to obtain a representative watercut. 
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The equation for calculating the produced oil volume attributed to oil measured at the oil tank outlet is the 
following: 


OVtank-o,sc = OVtank-o,mc × �1 – Xw,mc� × 1
Bo,tank-o


  (37) 


where 


OVtank-o,sc is oil volume attributed to oil measured at the oil tank, at standard conditions (bbl, m3); 


OVtank-o,mc is oil volume of the oil tank outlet flow meter, at meter conditions (bbl, m3); 


Xw,mc is volume fraction of water in the oil/water mixture adjusted to meter conditions (refer to 
6.3.4.5); 


Bo,tank-o is oil volume correction factor for oil tank oil accounting for phase change of produced oil from 
meter to standard conditions (bbl/bbl, m3/m3) (refer to 6.2). 


NOTE 1 Tank oil is typically stabilized oil (i.e. processed oil such as sales oil) that does not contain volatile light 
hydrocarbon components. Therefore, reduction in oil volume from metering to standard conditions due to hydrocarbon 
phase conversion is not anticipated. In this case, the use of volume correction factors for pressure and temperature (e.g. 
CPL and CTL) such as addressed in API MPMS Ch. 11.1 should be used, thus  
OVtank-o,sc = OVtank-o,mc × (1 − Xw,mc) × CPL × CTL, at standard conditions (bbl, m3). 


NOTE 2 It is important that tank outlet measurement for production well test volumes correspond with the calculated gas 
and water volumes. The timing between beginning and closing oil volumes of the tank (i.e. the production well test oil 
volume) should align with the volumetric measurements of gas and water. 


An example calculation is provided in Annex G. 


 Tank Gauging Oil Measurement 6.5.3.2.2


Alternatively, the equation for calculating the produced oil volume attributed to oil measured in the oil tank via 
tank gauging methods (manual or automatic) is the following: 


OVtank-o,sc = OVtank-o,gauge × �1 – Xw,sc� (38) 


where 


OVtank-o,sc is oil volume attributed to oil measured at the oil tank, at standard conditions (bbl, m3); 


OVtank-o,gauge is oil volume of the oil tank determined by tank gauging (manual or automatic), at standard 
conditions (bbl, m3); 


Xw,sc is volume fraction of water in the oil/water mixture at standard conditions. 


NOTE It is important that tank gauging for production well test oil volumes correspond with the calculated gas and water 
volumes. The timing between beginning and closing oil volumes of the tank (i.e. the production well test oil volume) should 
align with the volumetric measurements of gas and water. 


An example calculation is provided in Annex G. 
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6.5.3.3 Oil Volume Condensed from Gas Measured at the Process Gas Outlet 


The equation for calculating the produced oil volume attributed to oil condensed from gas measured at the 
process gas outlet is the following:  


OVproc-g,sc = GVproc-g,mc × 1
Bg, proc


 × rs,proc  (39) 


where 


OVproc-g,sc is oil volume attributed to oil condensed from gas measured at the process gas outlet, at 
standard conditions (bbl, m3); 


GVproc-g,mc is gas volume of the process gas outlet flow meter, at meter conditions (mcf, 103m3); 


Bg,proc is gas volume correction factor for process gas accounting for phase change of produced gas 
from meter to standard conditions (ft3/scf, m3/m3) (refer to 6.2); 


rs,proc is solution CGR of condensed gas (from process to standard conditions) at standard 
conditions, per gas volume at standard conditions (bbl/mscf, m3/103m3) (refer to 6.2). 


NOTE For process gas measurement an indicated volume at meter conditions is used, and not an indicated volume at 
standard conditions. AGA Report No. 8 or similar EOS developed for gas compressibility that can be programmed into a 
typical gas meter flow computer are applicable for gas compositions that do not undergo mass transfer (phase 
conversion) with reduction in temperature and pressure. If process gas is anticipated to experience volumetric change and 
phase conversion, the application of Bg is necessary. If not, then AGA Report No. 8 or similar EOS can be used and the 
gas meter can be configured to report at standard conditions (mscf, 103m3). Additionally, rs,proc is not used. 


An example calculation is provided in Annex G. 


6.5.3.4 Artificial Lift Power Fluid (Oil) Volume 


Refer to 6.3.3.4. 


 Water 6.5.4


6.5.4.1 Total Water 


The equation for calculating total water production volume for the duration of the production well test is the 
following: 


WVtot,sc = WVtank-w,sc + WVtank-o,sc – WVpf,sc (40) 


where 


WVtot,sc  is water volume total for the production well test, at standard conditions (bbl, m3); 


WVtank-w,sc is water volume measured at the water tank outlet, at standard conditions (bbl, m3); 


WVtank-o,sc is water volume measured at the oil tank, at standard conditions (bbl, m3); 


WVpf,sc is water volume of artificial lift power fluid water, at standard conditions (bbl, m3). 


NOTE The volume of artificial lift power fluid water, WVpf,sc, refers to water injected specifically into the well undergoing 
the production well test. Wells not using a water-sourced power fluid for artificial lift will not have a WVpf,sc term in the 
calculation.  
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The equation for calculating total water production rate for the duration of the production well test is the 
following: 


WVRtot,sc = WVtot,sc


∆t × � 1 day
24 hours�


  (41) 


where 


WVRtot,sc is water volumetric rate total for the production well test, at standard conditions (bbl/d, m3/d); 


WVtot,sc  is water volume total for the production well test, at standard conditions (bbl, m3); 


Δt is duration of production well test (hours). 


An example calculation is provided in Annex G. 


6.5.4.2 Water Volume Measured at the Water Tank Outlet 


 Metered Water Measurement 6.5.4.2.1


The equation for calculating the produced water volume measured at the water tank outlet is the following: 


WVtank-w,sc = WVtank-w,mc × 1
Bw,tank-w


  (42) 


where 


WVtank-w,sc is water volume measured at the water tank outlet, at standard conditions (bbl, m3); 


WVtank-w,mc is water volume of the separator water outlet flow meter, at meter conditions (bbl, m3); 


Bw,tank-w is water volume correction factor for water tank water from meter to standard conditions 
(bbl/bbl, m3/m3) (refer to 6.2). 


An example calculation is provided in Annex G. 


 Tank Gauging Water Measurement 6.5.4.2.2


Alternatively, the equation for calculating the produced water volume via tank gauging methods (manual or 
automatic) is the following: 


WVtank-w,sc = WVtank-w,gauge (43) 


where 


WVtank-w,sc is water volume measured at the water tank outlet, at standard conditions (bbl, m3); 


WVtank-w,gauge is water volume of the tank water determined by tank gauging (manual or automatic), at 
standard conditions (bbl, m3). 


NOTE It is important that tank gauging for production well test water volumes correspond with the calculated gas and oil 
volumes. The timing between beginning and closing water volumes of the tank (i.e. the production well test water volume) 
should align with the volumetric measurements of gas and oil. 


An example calculation is provided in Annex G. 
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6.5.4.3 Water Volume Measured at the Oil Tank 


 Metered Water Measurement 6.5.4.3.1


This calculation approach applies for static sampling methods (e.g. proportional sampling or grab sampling 
techniques) or inline, continuous water measurements (e.g. online water determination devices) that are used 
to obtain a representative watercut. 


The equation for calculating the produced water volume measured at the oil tank is the following: 


WVtank-o,sc = OVtank-o,mc × Xw,mc × 1
Bw,tank-o


  (44) 


where 


WVtank-o,sc is water volume measured at the oil tank, at standard conditions (bbl, m3); 


OVtank-o,mc is oil volume of the tank oil outlet flow meter, at meter conditions (bbl, m3); 


Xw,mc is volume fraction of water in the oil/water mixture adjusted to meter conditions (refer to 
6.3.4.5); 


Bw,tank-o is water volume correction factor for oil tank water from meter to standard conditions 
(bbl/bbl, m3/m3) (refer to 6.2). 


An example calculation is provided in Annex G. 


 Tank Gauging Water Measurement 6.5.4.3.2


Alternatively, the equation for calculating the produced water volume attributed to oil measured in the oil tank 
via tank gauging methods (manual or automatic) is the following: 


WVtank-o,sc = OVtank-o,gauge × �Xw,sc� (45) 


where 


WVtank-o,sc is water volume measured at the oil tank, at standard conditions (bbl, m3); 


OVtank-o,gauge is oil volume of the tank oil determined by tank gauging (manual or automatic), at standard 
conditions (bbl, m3); 


Xw,sc is volume fraction of water in the oil/water mixture at standard conditions 


NOTE It is important that tank gauging for production well test oil volumes correspond with the calculated gas and water 
volumes. The timing between beginning and closing oil volumes of the tank (i.e. the production well test oil volume) should 
align with the volumetric measurements of gas and water. 


An example calculation is provided in Annex G. 


6.5.4.4 Artificial Lift Power Fluid (Water) Volume 


Refer to 6.3.4.4. 


 Gas–Oil Ratio 6.5.5


Refer to 6.3.5. 
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 Watercut 6.5.6


Refer to 6.3.6. 


7 Applying Production Well Test Data for Use in Allocation 


7.1 General 


Production allocation measurement system design and methodology will dictate if production well test data 
are used in the allocation calculations for gas, oil, and water. Applying a production well test in an allocation 
scheme generally consists of either prorating a periodic production well test over a fixed allocation period or 
using production well test data to update alternative well rate determination methods. In either case, the 
application of production well test data for use in allocation shall follow the allocation requirements of API 
MPMS Ch. 20.1.  


7.2 Production Well Test Rate Assumed Constant 


One method of prorating a production well test over an allocation period consists of using a constant 
production well test rate with no applied downtime to calculate well production volumes commensurate with 
the allocation period. Using the production well test volumetric rate terms calculated in 6.3, 6.4, and 6.5, the 
following equations apply. 


NOTE Higher uncertainties associated with the prorated well rates might be realized if well production is not constant 
throughout the allocation period. 


For gas, the prorated gas volume for the allocation period is calculated by the following: 


GValloc-per,sc = GVRtot,sc × 1 day
24 hours


 × ∆t  (46) 


where 


GValloc-per,sc is gas volume for the allocation period, at standard conditions (mscf, 103m3); 


GVRtot,sc is gas volumetric rate total for the production well test, at standard conditions (mscf/d, 
103m3/d); 


Δt is duration of allocation period (hours); 


For oil, the prorated gas volume for the allocation period is calculated by the following: 


OValloc-per,sc = OVRtot,sc × 1 day
24 hours


 × ∆t  (47) 


where 


OValloc-per,sc is oil volume for the allocation period, at standard conditions (bbl, m3); 


OVRtot,sc is oil volumetric rate total for the production well test, at standard conditions (bbl/d, m3/d); 


Δt is duration of allocation period (hours). 


For water, the prorated water volume for the allocation period is calculated by the following: 
 


WValloc-per,sc = WVRtot,sc × 1 day
24 hours


 × ∆t  (48) 
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where 


WValloc-per,sc is water volume for the allocation period, at standard conditions (bbl, m3); 


WVRtot,sc is water volumetric rate total for the production well test, at standard conditions (bbl/d, 
m3/d); 


Δt is duration of allocation period (hours). 


An example calculation is provided in Annex H. 


7.3 Production Well Test Rate with Applied Downtime 


Another method of prorating a production well test over an allocation period consists of using a constant 
production well test rate with applied downtime (uptime factor, or UF) to calculate well production volumes 
commensurate with the allocation period. Using the production well test volumetric rate terms calculated in 6.3, 
6.4, and 6.5, the following equations apply. 


For gas, the prorated gas volume for the allocation period is calculated by the following: 


GValloc-per,sc = GVRtot,sc × 1 day
24 hours


 × ∆t × UF  (49) 


where 


GValloc-per,sc is gas volume for the allocation period, at standard conditions (mscf, 103m3); 


GVRtot,sc is gas volumetric rate total for the production well test, at standard conditions (mscf/d, 
103m3/d); 


Δt is duration of allocation period (hours); 


UF is uptime factor, ratio of uptime (hours) to duration of allocation period, Δt (hours). 


NOTE  The uptime factor, UF, can be used to incorporate production ramp-up and ramp-down times during the 
allocation period. For example, a well producing at half of the gas production well test value during the allocation period 
can use an UF of 0.50 to account for the reduced production volumes.  


For oil, the prorated gas volume for the allocation period is calculated by the following: 


OValloc-per,sc = OVRtot,sc × 1 day
24 hours


 × ∆t × UF  (50) 


where 


OValloc-per,sc is oil volume for the allocation period, at standard conditions (bbl, m3); 


OVRtot,sc is oil volumetric rate total for the production well test, at standard conditions (bbl/d, m3/d); 


Δt is duration of allocation period (hours); 


UF is uptime factor, ratio of uptime (hours) to duration of allocation period, Δt (hours). 


NOTE  The uptime factor, UF, can be used to incorporate production ramp-up and ramp-down times during the 
allocation period. For example, a well producing at half of the oil production well test value during the allocation period can 
use an UF of 0.50 to account for the reduced production volumes. 
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For water, the prorated water volume for the allocation period is calculated by the following: 


WValloc-per,sc = WVRtot,sc × 1 day
24 hours


 × ∆t × UF  (51) 


where 


WValloc-per,sc is water volume for the allocation period, at standard conditions (bbl, m3); 


WVRtot,sc is water volumetric rate total for the production well test, at standard conditions (bbl/d, 
m3/d); 


Δt is duration of allocation period (hours); 


UF is uptime factor, ratio of uptime (hours) to duration of allocation period, Δt (hours). 


NOTE  The uptime factor, UF, can be used to incorporate production ramp-up and ramp-down times during the 
allocation period. For example, a well producing at half of the water production well test value during the allocation period 
can use an UF of 0.50 to account for the reduced production volumes. 


An example calculation is provided in Annex H.  


7.4 Production Well Test Rate Validation and Updating of Well Flow Models and Virtual 
Flow Meters  


 General 7.4.1


In some allocation scenarios, well flow models or VFMs are used to determine well rates for allocation 
purposes, with no direct use of a prorated production well test volume. However, in these situations 
production well test data should be used to validate and update the well flow models and VFMs. Additionally, 
the concepts for determining volumes and rates previously addressed in Section 6 (e.g. the use of PVT), and 
the accounting of downtime described in 7.3, also apply for well flow models and VFMs supplying production 
well volumes for use in an allocation scheme. 


 Well Flow Models 7.4.2


Well flow models are mathematical equations, correlations, or algorithms relating well physical parameters or 
data to flow. With pressure and temperature data, well flow models can be used to estimate well multiphase 
flow rates, even as production chokes or well pressures change. Well flow models that are commonly used 
include the following. 


— Steady-state, First Principles Nodal Analysis. These models are usually based on well inflow performance 
relationships (IPRs), vertical lift performance (VLP), or choke behavior (or a combination thereof). For well 
rate estimation using nodal analysis, measured pressures and temperatures are input into a nodal 
analysis program and matched with flow correlations resulting in an estimated multiphase rate. 
Uncertainty may be reduced by increasing the number of pressure and temperature sensors available 
(nodes) and with updated data on the composition or properties of the fluid flowing through the system. 


— Non-steady-state (Dynamic), First Principles Transient Behavior. These models represent transient 
multiphase behavior in a well, such as unloading or slugging. VFM systems using first principles transient 
models might also be used to predict instantaneous rates, pressures, and temperatures of flow streams 
using known or estimated variables at various points (nodes) along the flow stream, from the sand face to 
the separators. These models are expected to be more accurate compared to static models during 
transient behavior. However, since transient models depend on the past history of the flow, they might be 
difficult to tune. 
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— Statistical Data Validation and Reconciliation of Mass Balances. These models integrate wells and the 
overall production network inclusive of downstream processes (including single-phase measurement 
points). The fundamental principles applied are the conservation of mass across a production network, 
and reconciliation based on the expected relative uncertainties of the input data measurements or 
estimated outputs. The challenge with this approach is in using appropriate measurement uncertainties, 
and in minimizing localized errors in one part of the production network from affecting the rate estimates 
for all of the wells in the network. 


— Curve-fitting or Regressions (Data-driven). These VFM models are typically constructed from periodically 
conducted physical well tests at multiple rates and generally require less well-level engineering 
information to set up. Appropriately designed data-driven models with clear basis in the physical 
understanding of well flow processes are expected to be well suited for interpolating well production 
between well tests. 


Well flow models and associated data are typically deployed through computer software, although the models 
are manually accessed for updates and validation. Individual well flow models should be calibrated or tuned 
following each validated production well test. The models should include documentation on the measured 
parameters used within the model, along with underlying assumptions used in the generation of the well rate 
estimates (e.g. if GOR, watercut, or reservoir pressure is assumed constant or to decline as a function of 
production). 


 VFM Systems 7.4.3


7.4.3.1 Overview 


VFM is a real-time computer-based well rate determination method that utilizes well flow models in 
conjunction with real-time well/process sensor and instrumentation data for continuous multiphase well rate 
estimation. Well rate estimates can be generated at up to 1-minute intervals. In some cases, the maintenance 
of the well flow models is partly automated, with the VFM directly accessing production well test data via 
production data historians. 


The predominant application for VFM well rate estimation has been real-time well surveillance and continuous 
production monitoring and allocation in support of reservoir management and production optimization 
activities. VFM well rate estimates are generally intended as an enhancement to or a backup for the physical 
measurement systems used in periodic (e.g. test separator) or continuous (e.g. multiphase flow meter, or 
dedicated separation) well rate determination. In lieu of physical measurement system failure or unavailability, 
and provided sufficient sensor and instrumentation input data are still available, VFMs can be applied for well 
rate determination use to satisfy regulatory or commercial agreement requirements. 


Details of VFM systems used for well production allocation should be documented, including the underlying 
models and algorithms used, how the models are tuned, updated, and validated, and the sensitivity of models 
to inaccurate input data. Additionally, contingencies in the event of inaccurate input data should be developed.  


7.4.3.2 Real-time, Measured Data Inputs 


The real-time data inputs to VFM systems are most commonly pressure and temperature sensors and valve 
or artificial lift equipment set points. Inaccurate or unreliable inputs to VFM systems result in inaccurate well 
rate estimates. VFM systems should include capabilities for detecting input signal dropouts, flat-lines, data 
outliers, and other gross errors, and provide alerts for these scenarios along with the ability to suitably 
condition input signals. 


7.4.3.3 VFM Software and Models 


The effectiveness or otherwise of VFMs is strongly influenced by the well flow models used, how well the 
models are updated, and how sensitive the models are to inaccurate data inputs (both measured data and 
model parameters).  


Copyright American Petroleum Institute 
Provided by S&P Global under license with API Licensee=Occidental Chemical Corp/5910419101, User=Wu, Lucy


Not for Resale, 01/04/2023 07:33:59 MSTNo reproduction or networking permitted without license from S&P Global


-
-
`
`
,
,
`
,
,
`
,
,
,
,
,
,
,
,
,
`
`
`
,
,
`
,
`
,
,
,
,
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-







58 API MPMS CHAPTER 20.5 


 


The modeling techniques used in VFMs include the well flow models summarized in 7.4.2. The well flow 
models are realized as computer software algorithms that receive real-time sensor and instrumentation data 
inputs and are run at regular intervals to provide multiphase well rate estimates. The software algorithms and 
databases for VFMs should execute in real-time reliably and be robust to input data and model convergence 
issues. The software also shall support system validation and model update work processes. 


7.4.3.4 System Validation and Model Calibration Processes 


The VFM validation and model calibration work process seeks to ensure that the models are properly updated 
to account for input sensor or instrumentation data, well inflow, vertical lift, or flowline property changes and 
that the overall system is fit for well rate estimation.  


Validation of VFM system output is commonly achieved through comparison against periodic production well 
tests for the online wells and the reconciliation factor applied to the continuous commingled measurement 
system. The reconciliation factor is obtained by comparing the sum of the VFM well rate estimates with 
downstream single-phase meter total flows as follows: 


Reconciliation Factor = Total Production Volume for Period (from Meter)
Sum of VFM Estimated Well Production Volumes for Period  (52) 


The agreement between the downstream single-phase meter total flows and the sum of the VFM well rate 
estimates can be monitored in real time and during transient events. 


All VFM models shall be periodically updated. Model calibration and update of the VFM system involves the 
periodic re-tuning of key model parameters such that the VFM well rate estimates match a reference periodic 
production well test or continuous measurement system result. 


 Recommendations 7.4.4


7.4.4.1 General 


In general, any VFM system is designed to be fit-for-purpose, incorporating relevant input data with processes 
in place to assure the validity of the estimated well rates. The exact details of implementation and utilization of 
a VFM system for multiphase well rate estimation will be site and case specific and depend on multiple factors 
that might or might not be unique to the setup. The following recommendations are offered as guidance on the 
design and operation of a VFM and are categorized into two basic themes: 


— VFM system design, 


— VFM operational assurance. 


7.4.4.2 VFM System Design Recommendations 


— If available, phase sensors such as densitometers and online water determination devices should be used 
as real-time measured data inputs to the VFM. Unlike multiphase flow meters that have dedicated phase 
sensors (e.g. densitometers), VFM systems often only use common pressure and temperature sensors as 
input sources. For such VFM systems—even with detailed multiphase models and very accurate 
correlations—it will be very difficult to obtain good estimates of watercut or GLRs, as these values change 
over time [most VFMs require an estimate of watercut and GOR, or CGR and water–gas ratio (WGR) as 
an input parameter]. This can be attributed to limitations on inherent accuracies normally possible from 
the pressure and temperature sensors and the numerical conditioning issues associated with inverting 
models. 


— Depending on the type of VFM model used and the extent to which it is set up, other flow measurement 
sources such as single-phase meters or multiphase flow meters should be used as inputs or as reference 
points during model update or VFM system validation activities. 
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— If necessary for the particular VFM model framework to be used, the operator should obtain and utilize all 
of the valid information on the physical layout and dimensions of the well and/or process, including (but 
not limited to) the well completions diagram, deviation survey, mechanical and process flow diagrams 
(with the applicable flowlines, risers, manifolds, topside equipment, etc.), and input data sensor tags. If 
applicable, the operator should also include any specific equipment operational characteristics such as 
laboratory-validated choke valve curves or pump curves. 


— If necessary for the particular VFM model framework to be used, the operator should obtain and utilize all 
of the valid information on the fluid properties and PVT behavior for the applicable wells. 


— If available and sufficiently reliable, the use of downhole measured input data should be incorporated, 
particularly pressure (to enable the use of greater pressure drops in the VFM model). 


NOTE VFM estimated well rates can be as frequent as one estimate per minute, at the same frequency as the data 
historian, to once every hour. If deemed necessary, high frequency estimates will be more consistent with a VFM’s 
ability to mimic physical flow meters and will allow detection of transient well behavior such as slugging. However, 
higher frequency estimates are more computationally demanding and are supported only by some types of VFM 
models. 


7.4.4.3 VFM Operational Assurance Recommendations 


— A quality check and sensitivity analysis on both the measured input data and parameters used in the VFM 
model (this might be initially limited in some green field applications where input data might not be readily 
available at the time of start-up) should be conducted. VFMs are significantly dependent on the accuracy 
and availability of measured input data, along with assumptions on certain model parameters. An 
evaluation of the input quality and a sensitivity analysis that assesses various uncertainties assigned to 
the measured inputs and model parameters can quantify the impact on the VFM’s estimated well rates. 
Due to unique operating ranges and well flow characteristics, a site-specific analysis is most beneficial. 


— Regardless of the specific type of VFM model used, a network-wide flow balance and reconciliation 
process (whether incorporated as part of the base well rate estimation capability or as part of the VFM 
system validation) should be applied. Performing a balance and reconciliation can be a useful diagnostic 
exercise that can be configured to provide alerts against predetermined thresholds on model performance. 
This in turn can be used to determine model update and VFM system validation frequencies. 


— The VFM model shall be periodically tuned or updated with data from physical measurement systems. 
This can be from either periodic (e.g. production well testing) or continuous (e.g. multiphase flow meter) 
measurement sources, and includes current fluid property and PVT data for the applicable well. The VFM 
model calibration frequency will ultimately be determined by evaluation of the VFM model performance 
and expectations of the operator. 


— VFM system alerts should be incorporated for notification when input data are missing or likely incorrect 
(e.g. input signal flat-lines and communication failures). 


— VFM system alerts should be incorporated for notification when input data are indicating operation outside 
the model operating envelopes (e.g. VFM detection of wells not flowing or flowing at unusually low rates). 


— The operator should reference and utilize the methods of uncertainty determination and evaluation as 
recommended in API RP 85, particularly if there is multiple flow measurement points incorporated within 
the process. 


— The operator should establish a VFM system assurance policy with clear accountabilities for the 
fit-for-purpose performance of the VFM system, including the processes and procedures for checking 
reconciliation, updating models, fixing input instrumentation, and acquiring well test/validation data.  
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7.5 Production Well Test Volume Adjustment of Gas Well Continuous Measurement with 
Single-phase Meters 


 General 7.5.1


In some allocation scenarios continuous measurement of gas wells using single-phase meters is used to 
determine well rates for allocation purposes, with no direct use of a prorated production well test volume. 
However, in these situations production well test data should be used to validate and update applied meter 
correction factors for the well continuous measurement system determination of gas and liquid rates. 
Additionally, the concepts for determining volumes and rates previously addressed in Section 6 (e.g. the use 
of PVT), and the accounting of downtime described in 7.3, also apply for single-phase gas meters supplying 
production well volumes for use in an allocation scheme. 


 Process Flow Diagram 7.5.2


Figure 7 provides a process flow diagram showing gas wells continuously measured with single-phase meters 
and the ability to be aligned with a production well test system. 


 


Figure 7—Gas Wells Continuously Measured with Single-phase Meters  
with the Ability to Align with a Production Well Test System 
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 Well Rate Determination 7.5.3


Gas wells continuously measured with single-phase meters can have reported volumes of gas, oil 
(condensate), and water used as a well rate determination method in production allocation measurement. The 
single-phase meters do not directly measure liquid (condensate or water) in the gas flow, and depending on 
the single-phase meter type and flow rate conditions (e.g. liquid entrainment in the gas, flow regime), the 
measured gas rates are typically an over-read of the actual gas flow rate. However, using an applied 
correction for the gas over-read and assigning condensate and water volumetric rates based on the well CGR 
and WGR, respectively, gas, condensate, and water rates can be estimated for the well. 


NOTE It is not the intent of this document to address single-phase meter performance in wet gas flows or over-read 
correction correlations. For more information, refer to ASME MFC-19G [6].  


 Applying Production Well Test Derived Meter Correction Factors 7.5.4


Updating the estimated gas, condensate, and water rates for a single-phase metered gas well using a 
production well test is accomplished with the application of meter correction factors derived from production 
well test data. Using the production well test volume terms calculated in 6.3, 6.4, and 6.5, the following 
equations apply. 


NOTE  The following production well test derived correction factors are applied with the assumption that relative 
changes between gas, condensate, and water are ignored with adjustments in well production (i.e. choke changes or 
dynamic well behavior). For example, CGRs and WGRs are assumed constant for variable well production rates. 


For gas, the derived meter correction factor is calculated after the production well test by the following: 


MCFg = GVtot,sc
GVwell-test,sc


 (53) 


where 


MCFg is meter correction factor for gas; 


GVtot,sc  is gas volume total for the production well test, at standard conditions (mscf, 103m3); 


GVwell-test,sc is gas volume of the gas well flow meter for the duration of the production well test, at 
standard conditions (mscf, 103m3).  


NOTE 1 For gas well single-phase meter measurement, an indicated volume at meter conditions or at standard 
conditions can be used. What is important is consistency in use of one volume over the other. The MCFg derived with a 
gas well meter volume at standard conditions should only be applied to a gas well meter volume at standard conditions for 
the necessary adjustment. Conversely, the MCFg derived with a gas well meter volume at meter conditions should only be 
applied to gas well meter volumes at meter conditions. 


NOTE 2 In some locations a gas equivalent volume is reported. The gas equivalent volume incorporates produced 
condensate with the produced gas, using a value to convert the liquid volume to gas volume (e.g. 1.1 mscf/bbl). This 
presents an alternative calculation, whereby GEVtot,sc (gas equivalent volume total for the production well test, at standard 
conditions) is substituted for GVtot,sc and GEVwell-test,sc (gas equivalent volume of the gas well flow meter for the duration of 
the production well test, at standard conditions) is substituted for GVwell-test,sc.  


Applying the meter correction factor provides a production well test adjusted gas volume: 


AGVwell,sc = GVwell,sc × MCFg  (54) 


where 


AGVwell,sc is adjusted gas volume of the gas well flow meter, at standard conditions (mscf, 103m3); 
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GVwell,sc is gas volume of the gas well flow meter, at standard conditions (mscf, 103m3); 


MCFg is meter correction factor for gas. 


For condensate, the derived meter correction factor (based on the production well test measured CGR) is 
calculated after the production well test by the following: 


MCFo = OVtot,sc
GVtot,sc


  (55) 


where 


MCFo is meter correction factor for oil (condensate) (bbl/mscf, m3/103m3); 


OVtot,sc  is oil (condensate) volume total for the production well test, at standard conditions (bbl, m3); 


GVtot,sc  is gas volume total for the production well test, at standard conditions (mscf, 103m3). 


Applying the meter correction factor provides a production well test adjusted condensate volume: 


AOVwell,sc = AGVwell,sc × MCFo (56) 


where 


AOVwell,sc is adjusted oil (condensate) volume attributed to the gas volume, at standard conditions (bbl, 
m3); 


AGVwell,sc is adjusted gas volume of the gas well flow meter, at standard conditions (mscf, 103m3); 


MCFo is meter correction factor for oil (condensate) (bbl/mscf, m3/103m3). 


For water, the derived meter correction factor (based on the production well test measured WGR) is 
calculated after the production well test by the following: 


MCFw = WVtot,sc
GVtot,sc


  (57) 


where 


MCFw is meter correction factor for water (bbl/mscf, m3/103m3); 


WVtot,sc  is water volume total for the production well test, at standard conditions (bbl, m3); 


GVtot,sc  is gas volume total for the production well test, at standard conditions (mscf, 103m3). 


Applying the meter correction factor provides a production well test adjusted water volume: 


AWVwell,sc = AGVwell,sc × MCFw (58) 


where 


AWVwell,sc is adjusted water volume attributed to the gas volume, at standard conditions (bbl, m3); 


AGVwell,sc is adjusted gas volume of the gas well flow meter, at standard conditions (mscf, 103m3); 


MCFw is meter correction factor for water (bbl/mscf, m3/103m3). 
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An example calculation is provided in Annex H. 


7.6 Special Case: Continuous Measurement 


Continuous measurement of a well’s production affords the operator the opportunity to apply continuous well 
rate determination input into the production allocation process. The well’s measured production is 
representative of the well parameters for that operational period. To ensure a proper accounting of the well’s 
performance with respect to the operational conditions of the well and continuous well measurement system, 
the operator should routinely conduct fluid verifications (refer to 5.2.2), production verifications (refer to 5.2.3), 
and equipment verifications (refer to 5.2.4) and document any changes. 


NOTE Documenting all changes that can impact well performance creates an audit trail for the production allocation and 
can be used to describe any well rate determination discrepancies. 


Calculating production well volumes and rates for use in upstream measurement and allocation should follow 
the process outlined in Section 6, including the application of the applicable PVT and continuous 
measurement system material balance (e.g. inclusion of gas lift gas if warranted). 
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 Annex A
(informative) 


Types of Oil and Gas Well Tests 


A.1 Oil Well Tests 


A.1.1 General 


Oil well tests are made for numerous reasons, and the type of test required can vary. However, these tests 
are generally classified as follows: 


— production well test; 


— potential well test; 


— GOR well test; 


— productivity well test. 


A.1.2 Production Well Test 


The production well test is the most frequently performed, periodically conducted at some specified interval, 
usually monthly. The test requires the measurement of gas, oil, and water. It can be used for allocation 
purposes in commingled production facilities or to allow the operator to keep accurate records of production 
from the individual wells. These are the well tests that field personnel and engineers use in analyzing well 
problems and predicting future well performance. 


A.1.3 Potential Well Test 


The potential well test is a measurement of the amount of oil and gas a well will produce during a specified 
period of time, under conditions fixed by regulatory bodies. The oil and gas measurements obtained from 
these well tests are used in assigning a producing allowable of the well. 


A potential well test normally is required on a newly completed well. Other situations that can necessitate such 
a test are when a well is reworked into a new reservoir, when a reworked well has had its allowable cancelled, 
when a limited-capability well has had its allowable cancelled, and when tests are ordered by the regulatory 
authorities. 


It is not practical to list in detail all the requirements for conducting a potential well test because all fields do 
not operate under the same rules. The choke size, the adjustment of rate of flow, the duration of test, and 
other requirements (such as packer-leakage test during potential tests on dually completed wells) vary. 


A.1.4 GOR Well Test 


GOR reports are required by most state authorities at periodic intervals for all wells. The GOR well test is 
made to determine the volume of gas produced per barrel of oil so as to ascertain whether or not a well, in 
making its allowable, is producing gas in excess of the permissible limit. The permissible limit may be, for 
example, 2000 cubic feet of gas per barrel of oil (ft3/bbl). Wells that produce in excess of 2000 ft3/bbl are 
allowed to produce that quantity of gas obtained by multiplying 2000 by the unpenalized daily oil allowable. 
The penalized oil allowable is then determined by the well’s allowed gas production divided by its GOR. 


The procedure for making a GOR well test is the same regardless of whether it is taken for a survey period or 
a special test between surveys. Although the equipment used in making GOR well tests is the same as that 
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used for a potential well test, the purpose is different because it is used to establish when the GOR exceeds 
the permissible limit. The volume of gas used in computing GORs and reported as being produced during a 
test (except tests on gas lift or jetting wells) is typically the total volume of gas produced from the well during a 
24-hour test period. The total volume of gas produced through tubing and casing is generally included, except 
in dually completed wells. 


An example would be an oil well produced 175 bbl of oil and 70,000 standard cubic feet of gas during the 
24-hour test period. 


What is the GOR? 


GOR = 
70,000 scf
175 bbls  = 400 


scf
bbl 


GOR behavior of wells is used in evaluating well and reservoir performance. The GOR is sometimes used as 
a basis for recombining oil and gas samples obtained at the surface for establishing the reservoir fluid 
composition. The properties of the reservoir fluid can then be determined. 


A.1.5 Productivity Well Test 


The purpose of the productivity well test is to determine the effects different flow rates have on the pressure 
within the producing zone of the well and thereby establishing producing characteristics of the producing 
formations. In this manner the maximum potential rate of flow can be calculated without risking possible 
damage to the well that might occur if the well was produced at its maximum possible flow rate. This test is 
helpful in designing artificial lift equipment. 


The first step in conducting a productivity well test is to measure the closed-in bottomhole pressure of the well, 
and then the well is opened and produced at several stabilized rates of flow. The quantities of fluids are 
measured and recorded along with the flowing bottomhole pressure at each flow rate. The shut-in bottomhole 
pressure, flowing bottomhole pressures, and oil flow rates are used to plot the back-pressure curve. From this 
point, an absolute open flow potential of the well can be estimated when bottomhole pressures are used. 


A.2 Gas Well Tests 


A.2.1 General 


Gas well tests are made for numerous reasons, and the type of test required can vary. However, these tests 
are generally classified as follows: 


— production well test, 


— special well test, 


— back-pressure well test. 


A.2.2 Production Well Test 


Periodic measurement of gas, condensate, and water production are considered a production well test. For 
many wells, gas production is continuously metered for the individual well. This means that these wells are 
being continuously tested because their gas production rates and cumulative production of the gas and liquids 
are continuously measured. It can be used for allocation purposes in commingled production facilities or to 
allow the operator to keep accurate records of production from the individual wells. These are the well tests 
that field personnel and engineers use in analyzing well problems and predicting future well performance. 


Since gas production is normally delivered above a certain specified pressure to a pipeline, it is necessary 
periodically to measure the wellhead flowing pressure so the time at which compressors will be required in the 
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system to increase the pressure above the pipeline pressure can be estimated. It is also necessary to 
measure the shut-in wellhead pressure because the ability of a well to produce depends upon the available 
pressure drawdown (difference between the shut-in pressure and flowing pressure). Periodic measurements 
of shut-in pressures also permit the updating of the estimated reserves. More accurate shut-in pressures are 
taken with a bottomhole pressure gauge rather than the pressure measured at the wellhead, although it is 
common practice to calculate the bottomhole pressures from the measured wellhead pressure. The wellhead 
pressure measured depends on the type of completion. If producing through both annulus and tubing(s) (i.e. 
multi-zone completion), both tubing(s) and annulus surface pressures are measured. 


A.2.3 Special Well Test 


There are many different types of special well tests that can be performed on gas wells. These well tests are 
usually performed after some significant change in well performance has been noticed. Some special well 
tests are required by a few government agencies. Special well testing can determine such things as well bore 
damage and permeability of the reservoir. Special testing of wells is very important when for economic 
reasons a decision is to be made whether a well is to be permanently completed or abandoned. 


When a well is not produced into a pipeline, the only way to dispose of the gas produced during the test is by 
burning. This is a waste, and therefore some special well tests are designed such that a minimum amount of 
gas is wasted in getting the desired information about the reservoir and well. 


A.2.4 Back-pressure Well Test 


All back-pressure well test procedures involve the determination of a shut-in pressure, flowing pressure, and 
gas rates corresponding to the flowing pressures. The pressures can be wellhead or bottomhole. Bottomhole 
pressures can be measured with a pressure gauge or calculated from wellhead pressures. Back-pressure 
curves based on wellhead pressures are used for determining deliverability into pipelines. Back-pressure 
curves based on bottomhole pressures are used for determining reservoir deliverability and, in some states, 
for establishing allowables. 


Test procedures are directed toward determining the stabilized back-pressure curve. A shut-in gas well 
requires a period of time before final constant (stabilized) pressure is reached. A flowing gas well requires a 
period of time before a final constant flowing pressure and a constant flowing rate are reached. The time 
required to achieve stabilized pressures and rates can vary considerably. Generally the lower the permeability 
of the formation, the longer it takes to achieve stabilized conditions. If long periods of time are required to 
attain stabilized conditions, special arbitrary rules are set up in regard to when the data should be taken. For 
example, the stabilized shut-in pressure can be considered attained when the rate of pressure change per 
day does not exceed 1 % of the shut-in pressure. Under flow conditions, the pressures can be considered 
stabilized, e.g. when they do not vary more than 0.1 % of wellhead shut-in pressure during a 15-minute 
interval. 


Quite often, for economic reasons, it is not feasible to obtain stabilized flowing data. In these cases, the 
procedure is to obtain flowing data after a short period of time—2 hours to 4 hours—with each test being 
conducted for the same period of time. The multi-rate back-pressure well test of constant duration for each 
rate with associated data points is satisfactory for establishing the back-pressure performance of a well. If low 
permeability is a predominant factor, it can be necessary to run each point with a shut-in period between rates 
to allow the shut-in pressure to build up to essentially the initial shut-in pressure. 


The several rates of flow, usually four, are then evenly distributed over the test range. If possible, the largest 
flow rate typically lowers the wellhead pressure significantly below the shut-in wellhead pressure (e.g. ≥25 %). 
The shut-in pressures, flowing pressures, and gas flow rates are used to plot the back-pressure curve. From 
this point, an absolute open flow potential of the well can be estimated when bottomhole pressures are used. 
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 Annex B
(informative) 


Description of the Production Well Test System 


B.1 General  


The traditional production well test is characterized by the isolation of single well flow into a specialized test 
separator, bulk production vessel, or stock tank, whereby the acquisition of fluid measurement data during a 
specified time frame constitutes a production well test. In some circumstances a multiphase flow meter is 
used in lieu of a separator designated for testing, with the desired outcome the same as with 
separation-based measurement systems. 


Production well testing systems are often viewed simply as a test separator, multiphase meter or stock tank 
operated as a standalone piece of equipment. In reality, production well testing requires a complementary and 
interdependent system that extends from the reservoir to the final measurement point. Failure of any 
component or process within this system can compromise the results of the production well test. Moreover, 
failure to understand the system and all of the internal physical interactions can also have a detrimental result 
on the outcome of the production well test. It thus becomes prudent to not only comprehend the production 
well testing system in its entirety, but also the individual components and mechanisms. 


Figure B.1 depicts the complete production well test system, which consists of five major categories: the 
reservoir, the well, flow delivery, separation, and fluid measurement. Each one of these categories 
encompasses several components or mechanisms that can have a direct impact on the results of a 
production well test. 


Each production well test scenario is different, and the degree to which each category influences the test can 
vary. However, an understanding of the entire system will allow an operator to concentrate efforts on the most 
important variables affecting the production well test on a well by well basis. 


 


Figure B.1—The Complete Production Well Test System 


B.2 Reservoir 


B.2.1 General 


A reservoir is a hydrocarbon accumulation contained within a porous and permeable rock formation, confined 
within a geological trap consisting of impermeable rock or water barriers. Reservoirs have a single natural 
pressure (reservoir pressure) and are classified by the major fluid type that is present in the hydrocarbon 
accumulation. Reservoirs can be described as: 


— conventional crude oil (black oil); 


— volatile oil; 


— near-critical fluid (a highly volatile oil or very rich gas condensate); 
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— gas condensate; 


— wet gas; 


— dry gas. 


Figure B.2 illustrates the different reservoir fluid types with phase diagrams based on pressure and 
temperature for each reservoir fluid. 


 


Figure B.2—Reservoir Fluid Types 


Water production from a reservoir can be water vapor associated with the gas at the reservoir temperature 
and pressure or free water. 


Depending on the type of reservoir fluid, the reservoir recovery mechanism, and the pressure depletion path 
followed in the reservoir during production, produced reservoir fluids can drastically change through time. The 
changing reservoir fluids can alter the fluid compositions, fluid properties, and flow conditions of the producing 
wells, and if not properly understood can negatively impact production well testing. 


B.2.2 Fluid Properties and Flow Conditions 


B.2.2.1 General 


The type of reservoir fluids (as described in B.2.1) will typically influence the design of the production well testing 
infrastructure (along with all of the processing facilities). This can include size, location, material, and the choice 
of measurement system. Conducting production well tests benefits from a basic understanding of the applicable 
reservoir fluid properties and flow conditions, particularly since changes are anticipated over time. 
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Reservoir fluid properties of interest to production well testing can include fluid compositions, densities, and 
viscosities. Depending on the method of fluid measurement, production well testing operations can also utilize 
reservoir PVT data to develop models to characterize the fluid properties as a function of temperature and 
pressure. Understanding of reservoir fluid properties during production well testing can also be used to inform 
any production chemistry or flow assurance issues (e.g. paraffins or wax, asphaltenes, hydrates, sand) that 
can negatively impact the performance or result of the production well test. 


Oil reservoirs above the bubble point curve and dry gas, wet gas, or gas condensate reservoirs producing 
above the hydrocarbon dew point curve produce single-phase fluids (refer to the “BP” and “DP” curves 
illustrated in Figure B.2). However, if reservoir pressures reduce to a point where either the bubble point curve 
or hydrocarbon dew point curve is encountered, two-phase fluid production of liquid and gas hydrocarbon 
within the reservoir ensues. Particularly for gas condensate fluids, two-phase fluids in the reservoir 
fundamentally alter the hydrocarbon composition of the fluids produced in the well and subsequently change 
the fluid properties. Production well testing with outdated fluid property information (e.g. fluid compositions, 
densities) will not yield representative production well test data. Sampling and analysis of the produced fluids 
is typically conducted to update the fluid property information used in the production well test, and is informed 
by an understanding of the phase behavior of the reservoir fluids (B.2.2.2 provides a brief overview and 
description of reservoir fluid classifications and phase behavior). Moreover, a more comprehensive sampling 
and PVT analysis (for production well test phase behavior application data) of the reservoir fluids is warranted 
if prior PVT analysis is no longer representative of the reservoir fluids (as can be the case in two-phase gas 
condensate reservoirs). 


Fluid properties of the produced reservoir fluids can also change as a result of EOR mechanisms in place for 
the reservoir. For example, miscible gas injection alters the composition of the produced hydrocarbons. 


Reservoir phase change from single-phase hydrocarbons to gas and liquids can introduce flow regimes and 
conditions that influence the wellbore hydraulics, which in turn can influence the production well test. 
Situations can arise where two-phase flow in the near wellbore region leads to two-phase flow in the wellbore, 
with possible well slugging or liquid loading (particularly for gas wells). Previously steady producing wells can 
exhibit drastically different characteristics and can be difficult to stabilize for production well testing. In 
scenarios such as this, production well testing on stabilized well flowing conditions might need to be modified 
to “representative” well flowing conditions. 


NOTE “Representative” flow conditions refer to flow conditions that are representative of normal well operating 
conditions (i.e. the observed well slugging or cyclical behavior during the production well test is similar to that observed 
during normal operations). 


An additional reservoir flow condition to consider results from low permeability, or “tight-gas” reservoirs where 
steep decline rates in production typically occur. Production well testing earlier in the life of the well can be 
more beneficial than later in well life, as frequent production information is more important early in well life to 
accurately represent the decline of the well. Furthermore, some production wells are operated in a cyclical 
manner, whereby the wells are periodically shut-in to allow an increase of reservoir pressure prior to the next 
well production cycle. Well production declines and dynamic GORs are apparent in these cases and can 
impact production well testing operations of cyclical wells. 


B.2.2.2 Reservoir Phase Behavior 


From a technical perspective, fluids are classified into four phase regions: 


— liquid; 


— gas or vapor; 


— dense phase or supercritical fluid; 


— two-phase (liquid and gas). 
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The liquid phase region has a definite volume but no definite shape. It will assume the shape of the container 
in which it is placed but will not necessarily fill that container. The liquid phase region exhibits low fluid 
compressibility and high mass density values. 


A gas or vapor phase region has no definite volume or shape and will completely fill the container in which it is 
placed. The gas phase region exhibits high fluid compressibility and low mass density values. 


Assuming a constant composition, the mass density of a gas is lower than the mass density of a liquid. 


A dense or supercritical phase region has no definite volume or shape and will completely fill the container in 
which it is placed. The dense phase region is in the single phase and exhibits high fluid compressibility and 
high mass density values. These values vary as a function of the fluid’s pressure and temperature values. The 
dense phase region is defined as the region where pressure exceeds the critical value (i.e. critical pressure). 


The two-phase region has no definite volume or shape and will completely fill the container in which it is 
placed. The two-phase region contains fluid in both gas and liquid states simultaneously. 


Referring to Figure B.3, the following statements apply. 


— The bubble point curve is the curve separating the liquid region from the two-phase region. The bubble 
point curve represents the true vapor pressure (TVP) for a liquid. The equilibrium vapor pressure (Pe) is 
the TVP at a specified temperature on the bubble point curve. 


— The hydrocarbon dew point curve is the curve separating the dense phase and gas regions from the 
two-phase region for a fluid. 


— The two curves (bubble point and dew point) intersect at the fluid’s critical point. These curves define the 
two-phase envelope for the fluid (simultaneous presence of liquid and gas). 


— The phase envelope defines the region between two-phase and single-phase fluids. The phase diagram 
may be plotted as a function of pressure and temperature or as a function of pressure and enthalpy. For 
multiple component fluids, the two-phase envelope varies as a function of pressure, temperature, and 
composition. 


— Critical point is the pressure (Pc) and temperature (Tc) at which the properties of the bubble point curve 
and dew point curves intersect. 


— Cricondenbar is the maximum pressure of the phase envelope. For single component compositions, or 
pure fluids, the cricondenbar and the critical pressure are identical. 


— Cricondentherm is the maximum temperature of the phase envelope. 


— Retrograde region is the area inside the phase envelope where condensation of liquid occurs by lowering 
pressure or increasing temperature. For single component compositions, or pure fluids, a retrograde 
region does not exist. 


Gas reservoirs are classified as dry, wet, or condensate depending on the path of depletion (pressure and 
temperature). For dry gas reservoirs, no hydrocarbon liquids are formed in the reservoir, wellbore, flowline, or 
production processing facilities because the path of depletion is outside of the two-phase envelope. For wet 
gas reservoirs, no liquids are condensed in the reservoir, but may fall out in the wellbore, flowline, and 
production processing facilities because the pressure and temperature fall within the two-phase envelope. For 
gas-condensate reservoirs, as the reservoir pressure is reduced, retrograde condensate forms in the reservoir 
when the reservoir pressure and temperature fall below the dew point line. 
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Figure B.3—Example Hydrocarbon Phase Envelope 


B.2.3 Reservoir Recovery Mechanisms 


B.2.3.1 General 


The driving forces (both naturally occurring and artificially created) that combine to move fluids in a reservoir 
are referred to as recovery mechanisms. For oil reservoirs, the volume of oil recovered is governed by the 
recovery mechanism. Production well test data are used to understand these driving forces and inform 
decisions to initiate programs to effect the recovery mechanisms of a reservoir that can result in large 
economic gains. 


There are four distinct natural recovery mechanisms, primarily for oil reservoirs: 


— solution-gas drive; 


— gas-cap drive; 


— water drive; 


— gravity drainage. 


These recovery mechanisms can all be applicable to gas reservoirs. However, the predominant natural 
driving forces are typically a gas-cap drive (for gas reservoirs containing gas and liquid hydrocarbons only) 
and combination water gas-cap drive (for gas reservoirs containing water along with the gas and liquid 
hydrocarbons). 


B.2.3.2 contains descriptions of each recovery mechanism and examples where production well testing can 
provide information on recovery mechanisms used to inform reservoir management strategies. 
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Artificial recovery mechanisms consist of injecting fluids into a reservoir as a method of improving recovery of 
hydrocarbons. These fluid-injection projects are generally referred to as EOR. EOR methods are divided into 
two broad categories: miscible processes and thermal processes. 


Miscible processes include: 


— waterflooding; 


— chemical injection (e.g. surfactants, alkaline or caustic); 


— gas injection (e.g. CO2, produced gas, miscible gas). 


Thermal processes include: 


— steam flooding; 


— cyclic steam injection; 


— fire flooding or in situ combustion. 


The injection of fluids into the reservoir as part of an EOR project can alter the fluid properties of production 
wells (e.g. miscible gas injection, refer to B.2.2.1). Fluid sampling might be required to update fluid property 
information used in production well testing. In addition, water production can greatly increase (such as during 
an EOR waterflood), thereby increasing the water observed during a production well test.  


Production well testing might also require periodic sampling of reservoir fluids for EOR data, such as chemical 
tracers used in evaluating reservoir EOR performance. Consideration for EOR sampling requirements is 
useful in the production well testing process, as accurate production well test data along with EOR evaluation 
data can be leveraged to increase reservoir recovery. 


Depending on the reservoir recovery mechanism and any applied EOR processes, a producing well can 
follow a production trajectory that drastically changes over the life of the well. A production well test system 
maintained and operated in a manner that reflects the changes in the reservoir, and the subsequent well 
production over time, will provide the best opportunity at representative data. 


B.2.3.2 Recovery Mechanism Descriptions 


B.2.3.2.1 Solution-gas Drive 


In this type of recovery mechanism, the oil is moved to the producing wells through the energy of the gas 
dissolved in the oil (refer to Figure B.4). As a well is produced, the pressure around the wellbore is reduced 
below the pressure in the formation. The loss of pressure causes gas to come out of solution (reservoir pressure 
falls inside the two-phase envelope), and this expansion of gas propels oil and gas to the wellbore. Such wells 
are usually recognized by little or no water production and an increasing GOR. This type of recovery mechanism 
is very inefficient, yielding recoveries generally less than 25 % of the oil originally in the reservoir. 


Production well test data can indicate solution-gas drive very early in the producing life of the reservoir, when 
GORs are increasing and pressures around the wellbores are decreasing. Early detection of this type of very 
inefficient drive can permit the installation of a pressure maintenance program that can more than double the 
recovery from the reservoir. 
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Figure B.4—Solution-gas Drive 


B.2.3.2.2 Gas-cap Drive 


If a quantity of free gas overlies oil in a reservoir, this is called a “gas cap.” Recovery is aided by the gas cap 
expanding into the oil zone as oil is produced, thus tending to maintain reservoir pressure (refer to Figure B.5). 
Gas-cap drive is generally more efficient than solution-gas drive, and oil recovery can be as high as 40 %. 


Wells producing from this type of reservoir behave much like those in a solution-gas drive, with the exception 
that productivity does not decline as rapidly. 


If gas production is not accurately reported by accurate production well testing, wells might be drilled into a 
gas cap unknowingly. This is an undesirable situation, because the gas cap ordinarily must be conserved as 
long as commercial oil production is possible. By not producing the gas cap, energy is conserved, and the 
recovery of a greater amount of oil is possible. 


 


Figure B.5—Gas-cap Drive 
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B.2.3.2.3 Water Drive 


When oil is recovered through water drive, water displaces the oil as it is withdrawn from the reservoir (refer to 
Figure B.6). The efficiency of this mechanism varies greatly. Recovery may be as high as 80 % of the 
oil-in-place, but is sometimes lower than 40 %. Water percentages increase in wells produced in this manner 
and water production ultimately is high. 


Production well test data can indicate water moving up-dip in the reservoir. Without sufficient production well 
testing, the water movement may not be detected, and in such circumstances, a waterflood might be 
commenced with the same results as in solution-gas drives. If water production is not reported or sufficiently 
monitored, unprofitable wells might be drilled into the water-out portion of the reservoir. 


 


Figure B.6—Water Drive 


B.2.3.2.4 Gravity Drainage 


In a reservoir, gravity forces can work to separate oil and gas as the reservoir is depleted, with gas going to 
the top of the structure and oil going to lower portions (refer to Figure B.7). This type of mechanism is highly 
efficient, with oil recoveries of 70 % sometimes obtained. 


Production well test data can indicate that wells high on the structure go to gas and the wells low on the 
structure remain low GOR producers. The progress of the down-structure movement of oil can be traced by 
noting when wells go to gas. These observations permit a calculation of recovery efficiency, which in many 
cases is so high that it would not pay to waterflood. Without accurate production well testing, the change of 
the GORs of individual wells might not be reliably determined. A wrong conclusion might be reached that 
could initiate an expensive waterflood that would not increase oil recovery. 
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Figure B.7—Gravity Drainage 


B.3 Well 


B.3.1 General 


Oil and gas production wells can be drilled, completed, and produced in a variety of ways. Wells can have 
vertical, deviated, or horizontal trajectories and various completion types across multiple downhole production 
zones, with multiple laterals or production strings. Wells vary in location from onshore to offshore (topsides 
and subsea) and are operated and maintained according to the reservoir, well, and facility constraints of the 
system.  


Depending on the type of well and the fluids produced, and the production environment, various factors can 
influence production well testing. Wellbore hydraulics, well flow patterns, well workovers, and chemical 
treatments can all introduce dynamic or altered fluid flow behaviors that can significantly impact the results of 
a production well test. 


B.3.2 Wellbore Hydraulics 


The pressure differential between the reservoir and the bottomhole of the wellbore (pressure drawdown) 
creates the motive of force for fluid flow from the reservoir into the well. Fluid flow hydraulics up the wellbore 
and into the production system are a function of numerous variables, including well trajectory, completion type, 
pressure, temperature, fluid type, and any deployed artificial lift methods. 


Production well testing operations are typically interested in any change that can alter the wellbore hydraulics 
and thus alter the performance of the well. Wellbore configuration changes (e.g. a new side-track or lateral 
drilled in an existing well), new completions (e.g. a velocity string to increase vertical lift or opening of a new 
production zone downhole), and changes in reservoir pressure or fluid properties all contribute to alter the 
fluid flow environment within the wellbore. This in turn affects the wellbore hydraulics and flow performance of 
the well.  


Depending on the completion type, there might be drawdown limitations imposed on a producing well (e.g. to 
minimize water breakthrough or sand production). Choke settings can also influence wellbore hydraulics, 
particularly when choke setting adjustments are necessary to re-establish wellhead or downhole pressures to 
values similar to normal producing pressures after moving wells in and out of production well test systems. 
These choke changes can temporarily introduce scenarios where the wellbore hydraulics create transient 
dynamic flow regimes that require time to stabilize. The pre-stabilization period prior to a production well test 
can be greatly influenced by any temporary wellbore hydraulic-induced instability. 
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Cyclical changes of producing rate and well pressures can also result from liquid accumulating in the wellbore 
and then periodically unloading. This problem usually occurs in low producing gas wells with high liquid–gas 
ratios and is indicated by wide variations in observed pressures. This can be alleviated with higher production 
rates or the use of artificial lift. 


Artificial lift methods are generally used to either stabilize wellbore hydraulics (in the case of slugging wells) or 
create the motive force for lifting production fluids up the wellbore. These methods are divided into two broad 
categories: pumps and immiscible fluid displacements. 


Pumping methods include: 


— rod pumping; 


— plungers; 


— electrical submersible pumping (centrifugal or screw type); 


— subsurface hydraulic piston pumping; 


— subsurface hydraulic jet pumping (oil or water-based power fluid). 


Immiscible fluid displacement methods include: 


— gas lift. 


Artificial lift fluids introduced into the production well (e.g. power fluid or gas) are generally at volumes 
sufficient to warrant inclusion in the accounting of the production well test. 


B.3.3 Well Flow Patterns 


Well flow patterns are closely related to wellbore hydraulics in that both are influenced by pipe geometry, fluid 
types, pressures and temperatures, and any deployed artificial lift methods. Whereas wellbore hydraulics 
define flow in the wellbore, well flow patterns are the observable well flow regime at the measurement point. 


A separate distinction between wellbore hydraulics and well flow patterns at the measurement point does 
need to be made, as distances between the well and the measurement point can create scenarios where 
wellbore and measurement point flow regimes are not similar. For example, minimal or minor wellbore 
slugging can manifest into severe slugging at the measurement point. Conversely, very stable flow conditions 
at the well can be observed at the measurement point as slugging or erratic, if flowline geometries and 
topologies between the well and the measurement point introduce hydraulic conditions favorable for dynamic 
flow behavior (e.g. offshore-riser-induced slugging). In addition, production well test separators can operate in 
a manner that induces flow variability at the measurement point (refer to B.5.4).  


The flow regimes that define well flow patterns range from single-phase hydrocarbon flows (oil or gas) to 
multiphase mixtures of hydrocarbon and water. Flow regimes vary depending on operating conditions, fluid 
properties, flow rates, and the orientation and geometry of the pipe through which the fluids flow. The 
transition between different flow regimes may be a gradual process or instantaneous. 


As mentioned in B.2.2.1, reservoir fluid properties and flow conditions can have a large impact on the 
observable well flow pattern. Evaluating and understanding well flow patterns prior to and during production 
well testing thus becomes important. This allows both an understanding on how to measure the flow 
(particularly important for measuring multiphase flow) and what activities can be evaluated to mitigate 
potentially difficult well flow patterns for production well testing (e.g. efficient test separator operations). 


NOTE For detailed information on multiphase flow regimes, the operator is referred to API MPMS Ch. 20.3. 
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Well flow patterns can vary from intermittent slugging to more reproducible volumetric cycles. On a broader 
timescale, well flow patterns can be interpreted as the cyclical nature of some wells (refer to B.2.2.1). 
Increased water production (liquid production in general, for gas wells) can alter the flow hydraulics in the 
wellbore or flowline, leading to slug flow regimes that can adversely affect production well test stabilization 
periods. 


Other factors that can impact well flow patterns relate to solid (sand) production from the well or any 
production chemistry or flow assurance issues such as hydrate formation, paraffin or wax accumulation, 
asphaltene precipitation, or scale deposition. 


B.3.4 Well Workovers 


Well workovers are typically implemented to either increase the economic recovery of a reservoir (increased 
access to reserves, e.g. perforation of a new zone or drilling of a side-track lateral) or resolve a wellbore 
constraint (e.g. downhole scale) that is inhibiting production. In either case, the resultant production from the 
well can be significantly different than the previous production. It is essential that production well testing is 
always performed in a manner that is aware of any previous well workovers, with recognition for the potential 
impact of changed well performance. 


Well workovers typically include: 


— wellbore cleanouts (e.g. scale, asphaltenes, paraffins); 


— new perforations; 


— recompletions (e.g. new tubing, velocity strings); 


— side-track drilling, new laterals; 


— artificial lift (e.g. new systems or changeouts). 


Well workovers can alter the wellbore hydraulics and well flow patterns previously discussed. Depending on 
the type of workover, produced fluid properties and phase behavior can change and influence the production 
well test on the worked-over well. 


NOTE Well workovers are usually a motivation to retest the producing well, as there is an expectation that flow rates will 
have changed. 


B.3.5 Well Chemical Treatments 


Chemical treatment of producing wells is often necessary to mitigate or prevent production chemistry or flow 
assurance threats to production. Additionally, chemicals might be introduced to aid in gas, oil, and water 
separation or reduce the effect of biological organisms. Depending on the chemical treatment program and 
the degree to which it is implemented, produced fluid properties and well flow patterns can change. It is 
important that production well testing is performed with an awareness of the various chemical treatment 
programs and the potential impact on produced well flow.  


Typical producing well chemical treatment programs can include: 


— anti-flocculation (paraffin or wax); 


— biocides or fungicides (bacteria or fungus); 


— methanol (hydrates); 


— de-emulsifier (water–oil separation); 
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— foam breaker (liquid foaming); 


— pour point suppressant (crude oil); 


— scale inhibition (scale); 


— corrosion inhibitors (internal corrosion); 


— oxygen scavengers (corrosion); 


— H2S treatment. 


B.4 Flow Delivery 


B.4.1 General 


The delivery of reservoir fluid flow from the wellhead to the production processing facilities and production well 
test measurement point (i.e. separator, multiphase flow meter, or tank battery) requires the use of flowlines 
that can be extensive and varied. For subsea applications, multiple wells can be commingled into single 
subsea flowlines (e.g. subsea tie-back), where flowline elevation changes and long lengths can introduce 
challenging flow regimes for both production processing and measurement. 


Production well testing operations are concerned with the isolation of well flow between the well and the 
measurement point. The dynamics of flow between the well and the measurement point can represent one of 
the most challenging aspects of production well testing, and careful evaluation is usually important when 
situations are present that can influence well flow patterns (refer to B.3.3). 


B.4.2 Flow Isolation 


Isolation of well flow during a production well test is important such that the measured well flow is 
representative of the well under test and does not include flow from other sources. Flow isolation is imperative 
to production well testing, and it is important to verify that the production well testing system is capable of 
isolation of single well flow. This can include zero-rate testing of the production well testing system (i.e. a 
no-flow test of the system to ensure no volumetric flow is measured) where flow diverter valves to a well test 
header are closed and the measurement system is monitored for a flow rate. Depending on the flow delivery 
architecture between the well and the measurement point, other system checks can be necessary to evaluate 
the integrity of isolated flow. 


In some circumstances, production wells do not have the energy to flow in isolation to the measurement point. 
In particular, this can be the case for low rate wells or small wells flowing in large subsea tie-back flowlines. It 
can also be the case for wells that exhibit severe slugging or oscillations at the measurement point such that 
flow stabilization is impossible or slugging flow is detrimental to the production measurement system 
equipment. In these circumstances, isolating the well for a production well test is not possible, and the 
production well test is conducted as a by-difference production well test. 


B.4.3 Flowline Dynamics 


Fluid flow in flowlines can be distributed in a variety of flow regimes that result in well flow patterns exhibiting 
numerous characteristics. Flow regimes for hydrocarbon liquid and gas systems (including water) are 
generally defined by the following variables: 


— gas and liquid flow rates; 


— flowline diameter and inclination angles (terrain effects); 


— physical properties of the fluids (e.g. densities, viscosities, surface tension); 
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— transient effects (e.g. valve openings or closures); 


— flowline pigging. 


When the measurement point is some distance away from the producing well (e.g. subsea tie-back), the 
flowline can act as a liquid accumulator, permitting gas slip to increase along with increased liquid slug 
development and frequency. Flowline elevation and geometry changes can amplify this effect and adversely 
impact the well flow pattern (refer to B.3.3). 


In the absence of transients effects, a steady-state (or quasi steady-state in the case of slugging flow) flow 
regime will eventually develop that can still include intermittent or variable flow. Additionally, localized 
accumulation of liquids (liquid hold-up) or gas (gas line pack) can be created in the flowline. In cases where 
the measurement point (e.g. test separator or multiphase flow meter) is located essentially at the wellhead 
(e.g. onshore or dry-tree offshore installations), liquid hold-up and gas line pack are generally not a major 
influence on production well test results. However, in cases where there is a substantial distance between the 
wellhead and measurement point (e.g. remotely located separators, long subsea tie-backs), liquid hold-up or 
gas line pack can affect the production well test results. Particularly during a transient period in a long flowline 
(well alignment, valve opening or closure), liquid hold-up is a variable that can have a very long period, 
leading to extended time before the flow reverts to some equilibrium value (with some characteristic periodic 
variability). This time can be on the order of days, depending on the length and topology of the flowline.  


Flowline dynamics can also be influenced by production chemistry and flow assurance threats in the flowline 
and can include: 


— flocculation (wax formation or paraffin deposition); 


— asphaltene deposition; 


— scale deposition; 


— gas hydrates (particularly for high-pressure gas wells); 


— flowline corrosion; 


— flowline rouge; 


— erosional effects due to flow velocities (particularly gas) or entrained particulates (primarily sand). 


The formation and deposition of paraffins, asphaltenes, scale, hydrates, or corrosion by-products can make it 
difficult to obtain reliable production well test data and might require equipment changes or chemical additions 
to eliminate the problem. Equipment changes might include the necessary addition of heaters upstream of a 
high-pressure separator or the use of a low-temperature separator (e.g. for hydrate mitigation). Chemical 
treatments as described in B.3.5 might also be administered. 


B.5 Separation 


B.5.1 General 


The challenge of measuring multiphase well flow has traditionally been addressed with phase separation of 
the flow into single-phase gas and liquids (or single-phase gas, oil, and water) with the application of 
single-phase meters or tank gauging for fluid measurement. Separators of various sizes and types are 
designed and operated to achieve the necessary phase separation, and to a large extent can affect 
production well testing operations. The separator technology, size, operation, and efficiency all contribute to 
the relative quality of the single-phase fluids available for single-phase flow measurement or tank battery 
volumetric measurement. 
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NOTE The application of multiphase flow measurement systems precludes the use of separators, as the desire to 
separate the fluids prior to measurement has been removed. Alternatively, some partial separation systems (refer to 
B.5.2) can use multiphase meters as the source of measurement on the separated flows. 


B.5.2 Separator Technology 


The fluid properties and flow rates of the produced reservoir fluids, along with operating process conditions, 
typically inform the design of the separation system used in production well testing including type, size, and to 
a certain degree location. Production well testing separators can be either bulk production vessels or 
separators dedicated for use only in well testing and can be designed and operated as two-phase or 
three-phase vessels. Two-phase separators separate multiphase well fluids into two discrete phases of liquid 
and gas at the operating pressure and temperature of the separator, where three-phase separators add 
hydrocarbon liquid and water separation. For either separation approach, the multiphase flow is separated 
into single-phase flows that are appropriate for measurement by single-phase flow measurement devices (or 
tank level measurement). 


Separators work on the basis of gravity or centrifugal segregation of the produced fluids. In gravity separation, 
liquid droplets settle out of a gas phase if the gravitational force acting on the droplet is greater than the drag 
force of the gas. Similarly, water droplets will separate from the oil due to the density differences in the two 
fluids. In cyclonic or centrifugal separation, centrifugal forces separate the fluid phases based on the 
difference in momentum (as relates to density) of the fluids.  


Separation vessels can be either vertical or horizontal and typically consist of five major sections: 


— inlet device; 


— gas gravity separation section; 


— liquid gravity separation section (some three-phase separators include a weir to skim the crude oil from 
the free water); 


— mist extraction section; 


— control system (liquid level control, liquid dump and back-pressure valve, gas back-pressure valve, safety 
relief valve). 


NOTE For more information on separators used in liquid/gas and gas, oil, and water separation, refer to API 
Specification 12J [7]. 


Bulk separators and test separators might have automated control systems, with sophisticated liquid level, 
flow, and back-pressure control, or the separators might be manually controlled. This is an important 
distinction, and useful to know and understand during production well testing operations. 


Depending on the infrastructure and operation, there can be different variations of production separation 
vessels used for production well testing. Horizontal separators are generally used for liquid dominant 
production (oil wells), and vertical separators are generally used for high gas producers (gas wells). 
Heater-treaters can be used in lieu of separators and can be placed in series after free-water knockout 
vessels if necessary. 


NOTE Heater-treaters are generally used where the addition of heat is required to aid in the separation process. 
Free-water knockout vessels are utilized for removing excess water prior to separation of the remaining bulk fluids in the 
heater-treater. In some low gas production or low pressure cases, propane blankets (an addition of gas into the treater) 
can be added to provide pressure support for the separation process. 


Some oil installations utilize tank batteries for hydrocarbon liquid collection and storage following production 
separation, or multiple separation vessels in series to produce stabilized crude oil prior to measurement. 
Some gas installations utilize two separators (high- and low-pressure separators), low temperature separators, 
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and fractioning towers (i.e. stabilizers) that can all be included in the production well test system. Regardless 
of the vessels involved or the pressure reduction of the system, the goal of phase separation suitable for 
single-phase measurement in production well testing remains the same. 


NOTE Separation can be achieved through the use of portable separators, which can be skid mounted in a variety of 
sizes for temporary use.  


Not all separation systems available for use in production well testing are designed and operated for complete 
phase separation of the produced reservoir fluids. Some systems consist of partial separation technology, 
where gassy liquids and wet gas are the intended phase splits. Separation vessels using both gravity and 
centrifugal forces can be used in partial separation systems, with the intent to maximize bulk separation as 
much as possible without the size or cost of a traditional separator. Partial separation systems tend to be 
small or compact, and are usually seen as advantageous in this regard (e.g. cyclonic). 


B.5.3 Separator Size 


Separator design and configuration is generally based on three parameters: 


— gas capacity; 


— liquid capacity; 


— operability. 


Gas capacity determines the cross-sectional area necessary for gravitational force to remove the liquid from 
the gas, while liquid capacity determines the volume required to provide adequate residence time to de-gas 
the liquid or to allow immiscible liquid phase (free water and oil) to separate. Operability factors include the 
ability of the separator to handle solids, unsteady flow, liquid slugging, wax (paraffins), hydrates, scale 
deposition, well flow rate ranges, pressure, temperature, and fluid compositions.  


Test separators are typically sized to separate liquid (oil and water) and gas phases from single producing 
wells, where bulk separators are typically designed to separate large amounts of produced fluids from several 
wells simultaneously. If production well tests are conducted in separation vessels not properly sized for the 
specific well flow, separator efficiency can be compromised (refer to B.5.4), leading to limitations in the ability 
to measure the outlet fluid flows (refer to B.6.2) along with nonrepresentative well flow. 


B.5.4 Separator Efficiency and Operation 


Separator efficiency is directly related to the residence time necessary for phase separation. Several factors 
influence the residence time and include: 


— separator size; 


— fluid flow rates; 


— fluid properties (e.g. density, viscosity, emulsion forming tendencies); 


— temperature and pressure; 


— sand or particulate fill in the separator; 


— separator liquid level; 


— separator operability (liquid level control, temperature and pressure control). 


Residence times are generally on the order of minutes, with three-phase separator residence times typically 
longer in comparison to two-phase separators. Residence times can vary widely depending on the factors 
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previously mentioned, and are not easily manipulated once process conditions are set (vessel size, well flow 
rates, fluid properties). However, for production well testing, some latitude on the residence time can be 
gained through the use of chemicals (e.g. de-emulsifiers or emulsion breakers) or heat. Moreover, periodic 
vessel cleaning is typically implemented if sand production is significant. 


NOTE Some separator designs include sand jetting or sand cleanout systems for periodic removal of the sand, typically 
through the water outlet of a three-phase separator.  


Production well testing separators operate in the two-phase envelope of the produced reservoir fluids, with the 
gas outlet flow at temperature and pressure corresponding to the hydrocarbon dew point curve and the liquid 
(oil) outlet flow at temperature and pressure corresponding to the bubble point curve (as shown in Figure B.8). 
Operation of the production test separator with liquid or gas outlet temperatures and pressures within the 
two-phase curve can introduce two-phase conditions at the separator outlets if not operated within the 
separator operating envelope (gas carry-under, liquid carry-over), which can negatively impact flow 
measurement (refer to B.6.2). 


To handle flow variations with incoming flow rates, separator liquid level sensors and control valves are 
typically included in the design and operation of a production well test separator. The liquid level sensors and 
separator controls are critical for safe, efficient, and effective separator performance and efficiency. In 
particular, the sensors and valves can minimize entrained liquids in the gas outlet and entrained gas in the 
liquid outlet, which can adversely affect flow measurement performance (refer to B.6.2). 


NOTE Liquid sensors in combination with a dump or back-pressure control valve on the separator liquid outlet and a 
control valve on the separator gas outlet can work in conjunction to adjust the separator response to variable incoming 
flows. For example, if a separator fills with a slug of liquid carrying little gas, then the gas outlet control valve closes and 
the liquid control valve opens to increase the rate of liquid discharge.  


Separation efficiency and operation is especially important when well fluids form emulsions. Emulsions that 
cannot be separated through normal retention time may require additional heat and/or chemicals (e.g. 
de-emulsifiers) for sufficient separation. This can impact production well test operations, particularly for 
production well test systems that test several wells and might need to adjust between the various producing 
scenarios. 


 


Figure B.8—Example Phase Envelope for Separator Operations 


B.6 Fluid Measurement 


B.6.1 General 


Production well testing fluid measurement systems are used for determining gas, oil, and water volumes to 
within acceptable uncertainty tolerances for use in production allocation measurement. The challenges 
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inherent to production well testing fluid measurement include changing well flow regimes and fluid properties, 
and operational constraints that create a potential for dynamic measurement conditions.  


Fluid measurement in production well testing is a combination of flow metering or tank gauging, fluid quality 
(sampling and analysis), and the application of phase behavior (PVT properties). Production well testing 
systems can include the use of various measurement systems for single-phase and multiphase fluids, along 
with sampling equipment to obtain information about the produced flow. In obtaining fluid flow information 
during a production well test, it is imperative that there is a full accounting of all fluids entering (e.g. gas lift gas, 
power fluid) and exiting (final gas, oil, and water outlets) the production well testing system. 


NOTE Chemical additives are not generally accounted for during a production well test. Gas lift gas and jet pump power 
fluids are usually introduced at high enough volumes such that the material balance of the system would be significantly 
impacted if those volumes were not accounted for. Chemicals such as methanol or corrosion inhibitor are not dosed at 
volumes significant in comparison to the well flow rates. 


B.6.2 Flow Metering 


Metering systems used in production well testing consist of: 


— single-phase meters (on single-phase fluids downstream of separation); 


— online water determination devices (on oil and water liquid flows); 


— multiphase flow meters (on multiphase full well flows). 


There are several types of single-phase flow meters, multiphase flow meters, and online water determination 
devices that are available for use in production well testing. It is important that metering systems be capable 
of measuring the flow within the operator’s acceptable tolerances for flow measurement. This can include 
highly variable flow rates (in relative comparison between wells with different flow rates that are tested with 
the same production well test system) and dynamic flow conditions due to the various fluid properties and flow 
regimes at the measurement point. 


B.6.3 Tank Measurement 


In some production well testing applications, the measurement of produced oil and water is accomplished in stock 
tanks following separation. The tank liquid measurement systems used in production well testing consist of: 


— manual tank gauging; 


— automatic tank gauging. 


There are several methods of manual tank gauging and types of automatic tank gauging systems available for 
production well testing. It is important that manual tank gauging methods or automatic tank gauging systems 
be capable of measuring the liquid volume within the operator’s acceptable tolerances for volumetric 
measurement. This also includes free water and S&W determination. 


B.6.4 Fluid Quality 


Fluid quality encompasses the sampling and analysis of produced reservoir fluids that is necessary for the 
application of flow measurement in production well testing and generally can include: 


— fluid compositions; 


— fluid densities; 


— fluid viscosities; 
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— Bo, Bg, Bw, Rs, and rs; 


— watercut. 


Fluid quality systems used in production well testing consist of: 


— sampling systems; 


— online water determination devices (on both oil–water liquid flows and multiphase flows). 


NOTE Additional sampling and analysis for reservoir, production chemistry, or flow assurance reasons can be 
conducted during sampling and analysis activities for production well testing and used to inform the operator on potential 
changes or threats that might influence production well test operations (refer to B.2.2.1). 


The specific fluid quality requirements for the production well test system metering depends on the choice of 
metering device (single-phase or multiphase), the fluid under measurement (gas, oil, oil–water, water, 
multiphase), and the extent that fluid property information is required (e.g. fluid property information might be 
required over a range of operating temperatures and pressures, thus requiring PVT sampling and analysis). 
Obtaining representative fluid information to address the fluid quality requirements often contributes the 
highest uncertainty in the flow measurement result, due to the challenges inherent to sampling and analysis of 
production fluids in the upstream environment. Additionally, it is important that online water determination 
devices be capable of measuring the full range of expected watercuts. 


Production well testing might also incorporate additional fluid quality requirements separate from the 
requirements for the flow metering system. In this case, coordination of sampling and analysis activities is 
useful in maintaining consistency in both data collection and results. 


NOTE For more information on fluid property requirements for single-phase meters, refer to the applicable single-phase 
meter API standard or manufacturer recommendations. For multiphase flow meters, refer to API MPMS Ch. 20.3 or 
manufacturer recommendations. 


B.6.5 Phase Behavior Application 


Phase behavior is the PVT characterization of the physical changes reservoir fluids undergo through a 
production process prior to becoming stabilized oil and gas. Production well testing flow measurements are 
generally obtained on unstable fluids with the flow metering results calculated at the measurement point 
process conditions (i.e. temperature and pressure). However, reporting production well test results typically 
requires conversion to standard conditions. To accomplish this conversion, an application of phase behavior 
to the line condition result is applied. 


NOTE Depending on the production well test system equipment, oil and gas may be completely separated to standard 
conditions, thus negating the need for an application of phase behavior. 


Copyright American Petroleum Institute 
Provided by S&P Global under license with API Licensee=Occidental Chemical Corp/5910419101, User=Wu, Lucy


Not for Resale, 01/04/2023 07:33:59 MSTNo reproduction or networking permitted without license from S&P Global


--``,,`,,`,,,,,,,,,```,,`,`,,,,`-`-`,,`,,`,`,,`---







 


85 


 Annex C
(informative) 


Example Analysis for Establishing Production Well Test  
Duration During Nonstable Flow Conditions 


NOTE The following is merely an example for illustration purposes only. It is not to be considered exclusive or 
exhaustive in nature. API makes no warranties, express or implied for reliance on or any omissions from the information 
contained in this document. 


C.1 General 


Flow variability at a production well test measurement point (i.e. through a flow meter) generally leads to 
nonrepresentative production well test volumes if sufficient data are not collected to “average” out the flow 
variability. Sources of flow variability at the measurement point typically include the following: 


— slugging or dynamically unstable wells; 


— slugging or dynamically unstable flowlines or risers; 


— artificial lift systems that produce a pulsed flow output from the well (e.g. plungers or rod pumps); 


— inefficient or improperly operated separator level or interface control; 


— batch “dump” cycles through the meter. 


In these cases, production well test data can be evaluated to establish a production well test duration using 
start and stop times that enable sufficient data collection to “average” out the flow variability. An example 
process is provided in this annex. 


C.2 Procedure 
1) Characterize the Flow Variability. Many variable flow conditions at the measurement point exhibit 


periodicity and repeatability that can be useful in determining production well test duration. For example, a 
separator dump cycle every 10 minutes or a well producing a liquid slug every 20 minutes can be observed 
as a periodic rise and fall in measured volume. Characterizing the flow variability allows the operator to 
determine if snapshots of well production can be representative of overall production. Some key questions 
to ask include the following. 


a) Is the flow variability repeatable over time? 


b) If so, what is the frequency and periodicity of observed flow variability (cycles)?  


c) If the flow variability is observed as measurement spikes, are the spikes uniform in size (volume)? 


d) Are any of the phase rate (gas, oil, water) variances correlated? 


e) Is it just liquids that are variable? 


2) Perform an Extended Production Well Test. Typically a 24-hour production well test is sufficient to observe 
enough data to “average” out the flow variability. However, depending on the flow dynamics, more or less 
time might be warranted. At least six cycles corresponding to the flow variability is generally sufficient for 
data analysis.  
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3) Analyze Flow Variability Relative to Different Production Well Test Durations Through Use of Several Data 
Subsets of the Production Well Test. The data from the production well test can be divided up into any 
number of smaller well test data sets and analyzed for an optimal production well test duration (e.g. 
minimum number of variable flow cycles). Statistical methods can be used. 


4) Establish Minimum Flow Variability Criteria for Comparison of Data Subsets. This step can be performed 
prior to the data analysis, during, or after. At the operator’s discretion, minimum flow variability criteria are 
established that allow for relative comparison of the data subsets (e.g. ±5 % uncertainty of measurement 
due to flow variability for each phase rate). 


5) Compare Data Subsets to Minimum Flow Variability Criteria and Determine Optimal Production Well Test 
Start and Stop Times (Duration). The data subsets are examined relative to the minimum flow variability 
criteria and the shortest production well test time that obtains accurate, representative information is 
determined. Additionally, the optimal duration is reviewed against production well test operational 
limitations and constraints that might have to be accounted for when advising on the recommended 
production well test duration. 


C.3 Example 


Consider the production well test information from an offshore well plotted in Figure C.1. 


 


Figure C.1—Production Well Test Data Showing Flow Variability at the Measurement Points 


1) Characterize the Flow Variability. 


For this example, flow variability at the measurement points for gas, oil, and water are evident over a 
9-hour period that data were collected for the production well test. However, it is observed that the 
variable flow rates demonstrate repeatability, with gas and oil rates cycling in 20-minute to 30-minute 
swings, with oil lagging gas. Additionally, water slugs are observed to nominally follow the oil slugs, albeit 
with more variability.  
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2) Perform an Extended Production Well Test. 


In this example, a 9-hour extended production well test was deemed the maximum allowable duration for 
a test, due to the resultant production deferrals (other wells were shut-in for the test) and stabilization 
times associated with a subsea well. 


3) Analyze Flow Variability Relative to Different Production Well Test Durations Through Use of Several Data 
Subsets of the Production Well Test. 


For this example, a simple statistical analysis on different production well test lengths was evaluated to 
determine the optimal production well test length in the 9-hour data interval. 


First, the 9-hour production well test was divided up into 841 permutations of 2-hour tests, and each test 
evaluated for gas, oil, and water rates (refer to Table C.1). 


NOTE 1 The gas, oil, and water rates calculated in Table C.1 are not the instantaneous meter rates. The rates are 
calculated from the cumulative production measured during the production well test and adjusted for a daily rate. 


NOTE 2 30-second data from the data historian was used, allowing for 841 different 2-hour production well tests during 
the 9-hour period of data. The more permutations the better, but to be statistically significant only 7 permutations are 
required. 


Table C.1—Uncertainty Result for 2-hour Production Well Test 


Permutation Time Start Time Stop Test Duration 
(hr) 


Test Gas Rate 
(mscf/d) 


Test Oil Rate 
(bbl/d) 


Test Water 
Rate 


(bbl/d) 


1 03:00:00 05:00:00 2 14,208 6235 2290 
2 03:00:30 05:00:30 2 14,230 6245 2297 
3 03:01:00 05:01:00 2 14,228 6218 2294 
– 
– 
– 


– 
– 
– 


– 
– 
– 


– 
– 
– 


– 
– 
– 


– 
– 
– 


– 
– 
– 


840 09:59:30 11:59:30 2 14,452 5978 2807 
841 10:00:00 12:00:00 2 14,463 5987 2807 


 
 μ =  13,102 5909 2534 


σ =  542 423 340 
U = 1061 829 666 


U % = ±8.1 % ±14.0 % ±26.3 % 
NOTE 1 μ ≡ mean; σ ≡ standard deviation; U ≡ uncertainty = 1.96σ (95 % confidence level). 
NOTE 2 2-hour well tests at 841 different permutations. 
NOTE 3 Rates are cumulative volumes during the test, adjusted for well test length. 


Second, the mean (μ) production well test rate for each phase was calculated from the 2-hour tests, followed 
by the standard deviation (σ). From the standard deviation, an uncertainty (U) was calculated. The uncertainty 
of the flow measurement result is attributable to the variance in flow only, and not any other source. Simply 
stated, any 2-hour well test conducted in the 9-hour data period has a ±8.1 % uncertainty for gas, ±14.0 % 
uncertainty for oil, and ±26.3 % uncertainty for water, due entirely to the variability in the flow rates. 


The statistical analysis was repeated for 601 permutations of 4-hour production well tests during the 9-hour 
data period, 361 permutations of 6-hour tests, and 121 permutations of 8-hour tests. The results are shown in 
Table C.2. 
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Table C.2—Combined Uncertainty Results for 2-, 4-, 6-, and 8-hour Production Well Tests 


Duration Gas Rate Uncertainty Oil Rate Uncertainty Water Rate Uncertainty 


2 ±8.1 % ±14.0 % ±26.3 % 


4 ±3.6 % ±8.9 % ±13.9 % 


6 ±3.0 % ±4.0 % ±2.9 % 


8 ±0.7 % ±2.2 % ±3.7 % 


 
4) Establish Minimum Flow Variability Criteria for Comparison of Data Subsets. 


For this example, the minimum flow variability criteria were established as ±5 % on each phase rate. 


5) Compare Data Subsets to Minimum Flow Variability Criteria and Determine Optimal Production Well Test 
Start and Stop Times (Duration). 


Table C.2 shows that both the 6-hour and the 8-hour production well test durations yielded individual phase 
rates within the uncertainty tolerance of ±5 %. Thus, either duration would be sufficient to achieve acceptable 
rates (relative to the flow variability observed at the measurement point) for production well testing. For this 
example, 6 hours was chosen such that production deferrals were minimized. 


To summarize, for the well depicted in this example producing at conditions similar to the observed flow 
variance in Figure C.1, a 6-hour production well test is sufficient to obtain representative flow rates of gas, oil, 
and water with minimal impact from the flow variability. 
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 Annex D
 (informative) 


Example Production Well Test Report 


NOTE This form is merely an example for illustration purposes only. Each company should develop its own approach. It 
is not to be considered exclusive or exhaustive in nature. API makes no warranties, express or implied for reliance on or 
any omissions from the information contained in this document. 


 


Date:____________ EXAMPLE PRODUCTION WELL TEST REPORT 1 of 2


Operator Company Representative:    Facility:                                              Well Description:                                 


Contact Information:            


PRODUCTION WELL TEST INFORMATION
Test Start (mm/dd/yyyy, hh:mm):


WELL INFORMATION
Operator Company:                                            Lease: Location:                                


Contact Information:           Well Identif ier:                                         Field / Zone:                          


Choke Position (1/64 in): Standard Pressure (psia):


Test End (mm/dd/yyyy, hh:mm):


Stabilization/Purge Duration Prior to Test (hh:mm):


Test Duration (hh:mm):


Average Wellhead Flow ing Pressure (psig):


Average Wellhead Flow ing Temperature (°F):


Average Bottomhole Flow ing Pressure (psig):


Standard Temperature (°F):


Chemical Treatments:


Test System: Average Bottomhole Flow ing Temperature (°F):


Additional Information and Data (e.g., artif icial lif t settings, incorporated attachments, logs, etc.):


Tag No: Gas Volume Correction Factor, Bg (ft3/scf):


Type:


Gas Density (lbm/ft3):


Solution Gas-Oil Ratio, Rs (mscf/bbl): Energy Content (Btu/scf):


Identif ication No.:


Date (mm/dd/yyyy):


GAS MEASUREMENT DATA GAS SAMPLE DATA
Meter Information Correction Factors (applied PVT) Sample Information Sample Results


Tag No. Oil Volume Correction Factor, Bo (bbl/bbl):


Average Temperature (°F):


Average Pressure (psig):


Size (in):


Time (hh:mm):


OIL MEASUREMENT DATA OIL SAMPLE DATA
Meter Information Correction Factors (applied PVT) Sample Information Sample Results


Gas Compressibility:


Composition (mol%):


Counter Total (#):


Volume and Rate


Total Gas Volume* (mscf):


* Corrected meter volume + evolved gas from oil - gas lift


Corrected Meter Gas Volume (mscf):


Sample ID / date (mm/dd/yyyy): 
Size (in):


Average Pressure (psig): Uncorrected Meter Gas Volume (mcf):


Identif ication No.:


Water Content (%):


Oil Viscosity (cP):


Oil Density (lbm/ft3):


Oil Gravity (°API @ 60 °F):


* Corrected net meter volume + condensed oil from gas - oil 
power fluid


Time (hh:mm):


Volume and Rate


Sample ID / date (mm/dd/yyyy): 


Color:


Total Oil Volume* (bbl):


Corrected Net Meter Oil Volume (bbl):


Uncorrected Net Meter Oil Volume (bbl):


Date (mm/dd/yyyy):


Method:


Location:


Pressure (psig):


Tag No:


Type:


Size (in):


Average Pressure (psig):


Average Temperature (°F):


Average Differential Pressure 
(psig):


Time (hh:mm):


Total Water Volumetric Rate (bbl/d):


Counter Total (#):


Date (mm/dd/yyyy):


Oil Content (%):


Water Gravity:


Total suspended solids (mg/L):


Temperature (°F):


Total Water Volume* (bbl):


Corrected Meter Water Volume (bbl):


Uncorrected Meter Water Volume (bbl):
Volume and Rate


WATER MEASUREMENT DATA WATER SAMPLE DATA
Meter Information Correction Factors (applied PVT) Sample Information Sample Results


Solution Condensate-Gas Ratio, rs (bbl/mscf):


Water Volume Correction Factor, Bw (bbl/bbl):


Sample ID / date (mm/dd/yyyy): 


Identif ication No.:


* Corrected meter water volume + water % in oil - water 
power fluid


Total Gas Volumetric Rate (mscf/d):


Temperature (°F):


Pressure (psig):


Location:


Method:


Total Oil Volumetric Rate (bbl/d):


Temperature (°F):


Pressure (psig):


Location:


Method:


Average Differential Pressure 
(psig):


Average Temperature (°F):


Counter Total (#):


Meter Factor:


Type:
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Date:____________ EXAMPLE PRODUCTION WELL TEST REPORT 2 of 2


PRODUCTION SIGNATURE VALIDATION


Water Rate (bbl/d):


Gas-Oil Ratio (scf/bbl):


Watercut (%):


Stabilization/Purge Duration (hh:mm):


Choke Position (1/64 in):


Oil Gravity (°API @ 60 °F):


Gas Compositions (mol%):


Test Duration (hr:mm):


Parameter Acceptance Criteria Criteria Achieved? (Y/N) Comments


Wellhead Flow ing Pressure (psig):


Bottomhole Flow ing Pressure (psig):


Gas Rate (mscf/d):


Oil Rate (bbl/d):


Parameter Acceptance Criteria


Minimum Stable Flow  (hh:mm):


CONTROLLED OPERATIONAL CONDITIONS VALIDATION


Watercut (%):


Gas-Oil Ratio (scf/bbl):


Water Rate (bbl/d):


Oil Rate (bbl/d):


Gas Rate (mscf/d):


Bottomhole Flow ing Temperature (°F):


Bottomhole Flow ing Pressure (psig):


Wellhead Flow ing Temperature (°F):


Wellhead Flow ing Pressure (psig):
Criteria Achieved? (Y/N) Comments


Meter Information Correction Factors (applied PVT)


POWER FLUID MEASUREMENT DATA
Meter Information


GAS LIFT MEASUREMENT DATA


Counter Total (#):


Gas Volume Correction Factor For Gas 
Lift, Bg (ft3/scf):


Tag No:


Type:


Size (in):


Average Pressure (psig):


Average Temperature (°F):


Average Differential Pressure 
(psig): Corrected Meter Gas Volume (mscf):


Uncorrected Meter Gas Volume (mcf):
Volume and Rate


Gas-Oil Ratio (scf/bbl):
Total Volumetric Water Rate at Standard Conditions‡ (bbl/d):


Total Volumetric Oil Rate at Standard Conditions† (bbl/d):


Average Differential Pressure 
(psig):


Counter Total (#):


Correction Factors (applied PVT)
Oil Volume Correction Factor For 
Pow er Fluid Oil, Bo (bbl/bbl):


Sample ID / date (mm/dd/yyyy): 


Water Volume Correction Factor For 
Pow er Fluid Water, Bw (bbl/bbl):


Volume and Rate


Tag No:


Type:


Size (in):


Average Pressure (psig):


Average Temperature (°F):


Corrected Meter Volume (bbl):


Uncorrected Meter Volume (bbl):


Sample ID / date (mm/dd/yyyy): 


Test Accepted? (Y/N):


Shrinkage Factor, 1/Bo (bbl/bbl):
* Formation gas rate: Corrected meter rate + evolved gas from oil - gas lift
†  Formation oil rate: Corrected net meter rate + condensed oil from gas - oil power fluid
‡ Formation water rate: Corrected meter water rate + water % in oil - water power fluid


PRODUCTION WELL TEST RESULTS NOTES
Total Volumetric Gas Rate at Standard Conditions* (mscf/d):


Watercut (%):
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 Annex E
(informative) 


Field Determination of Oil Volume Correction Factor 


1) Obtain a representative, pressurized sample of the fluid at metering conditions. 


2) Determine the pressure and temperature of the sampled fluid when the sample was obtained, and record. 


3) Record the initial total volume of the sample in the sample cylinder (Vi). 


4) With the pressurized sample cylinder in an upright position, slowly bleed the sample into a clear calibrated 
graduated cylinder that is open to atmospheric pressure. Ensure the graduated cylinder is large enough to 
contain the entire sample. 


5) Allow the sample to stabilize until no gas bubbles are visible. 


6) Record the final total volume of the sample remaining in the graduated cylinder (Vf). Record the 
temperature of the sample. 


7) If water is present in the final sample, determine the watercut using a recognized method  
(refer to API RP 87). 


8) Obtain a sample of water free hydrocarbon and determine the API gravity at 60 °F or density in kg/m3 at 
15 °C. 


9) Compute the oil volume correction factor (inverse of the shrinkage factor) using the following equation: 


Bo = 
�Vi – (Vi × Xw)� × CTLi


�Vf – (Vf × Xw)� × CTLf
 


where 


Bo is oil volume correction factor for oil accounting for phase change of produced oil from 
meter to standard conditions (bbl/bbl, m3/m3); 


Vi is total volume of initial sample in the sample cylinder; 


Vf is total volume of final sample in the graduated cylinder; 


Xw is volume fraction of water in the final sample; 


CTLi is temperature correction factor based on temperature during sampling (refer to API MPMS 
Ch. 11.1 for procedure); 


CTLf is temperature correction factor based on temperature of final sample (refer to API MPMS 
Ch. 11.1 for procedure). 
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 Annex F
(informative) 


Calculation of Water Volume Correction Factor 


The following equation can be used to compute the volume correction factor of produced water at various 
temperatures: 


Bw = 
ρw,sc


ρw,mc
 


where 


Bw is water volume correction factor for water from meter to standard conditions (bbl/bbl, m3/m3); 


ρw,sc is density of produced water at standard conditions (lbm/scf, kg/m3); 


ρw,mc is density of produced water meter conditions (lbm/ft3, kg/m3). 


If the information required in the equation above is not available, then the following curve fit equation can be used. 


For customary units and standard temperature of 60 °F: 


Bw = 1 / �
1 – �1.0312 × 10–4 + 7.1568 × 10–6 × B� × ∆T – �1.2701 × 10–6 – 4.4641 × 10–8 × B� 


× (∆T)2 + (1.2333 × 10–9 – 2.2436 × 10–11 × B) × (∆T)3 � 


where 


B is % salinity by weight. If ρ60 is known, B can also be calculated using the formula: 


B =  ( ρ 60 – 999.0)  7.2⁄ ; 


ΔT is T – 60; 


T is water temperature in °F. 


This correction is valid for produced water with salinity up to 14 % by weight and temperatures from 60 °F to 
280 °F (7.2 kg/m3 = 1 % salinity). 


For SI units and standard temperature of 15 °C: 


Bw = 1 / �
1 – �1.8562 × 10–4 + 1.2882 × 10–5 × B� × ∆T –  �4.1151 × 10–6 – 1.4464 × 10–7 × B� × (∆T)2 


+ (7.1926 × 10–9 – 1.3085 × 10–10 × B) × (∆T)3 � 


where 


B is % salinity by weight. If ρ15 is known, B can also be calculated using the formula: 


B =  ( ρ 15 – 999.0)  7.2⁄ ; 


ΔT is T – 15; 


T is water temperature in °C. 


This correction is valid for produced water with salinity up to 14 % by weight and temperatures from 15 °C to 
138 °C (7.2 kg/m3 = 1 % salinity). 
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 Annex G
(informative) 


Example Calculations of Production Well Test Rates  


NOTE The following is merely an example for illustration purposes only. It is not to be considered exclusive or 
exhaustive in nature. API makes no warranties, express or implied for reliance on or any omissions from the information 
contained in this document. 


G.1 Separator Measurement System 


G.1.1 General 


This example shows a calculation of total gas, oil, and water production volume and rate for the duration of a 
production well test associated with a three-phase separator measurement system (refer to the calculation 
procedure detailed in 6.3). In this example, an oil well with gas lift is evaluated.  


G.1.2 Customary Units 


G.1.2.1 Measured Quantities 


— Gas volume of the separator gas outlet flow meter, at meter conditions (GVsep-g,mc): 40 mcf. 


— Oil volume of the separator oil outlet flow meter, at meter conditions (OVsep-o,mc): 400 bbl. 


— Water volume of the separator water outlet flow meter, at meter conditions (WVsep-w,mc): 150 bbl. 


— Gas volume of the gas lift gas flow meter, at meter conditions (GVgl,mc): 6 mcf. 


— Volume fraction of water in the oil/water mixture at standard conditions, obtained from sample analysis 
(Xw,sc): 0.01. 


— Duration of production well test (Δt): 6 hours. 


G.1.2.2 Known Parameters 


— Gas volume correction factor for separator gas accounting for phase change of produced gas from meter 
to standard conditions (Bg,sep): 0.06468 ft3/scf. 


— Oil volume correction factor for separator oil accounting for phase change of produced oil from meter to 
standard conditions (Bo,sep): 1.042 bbl/bbl. 


— Water volume correction factor for separator water from meter to standard conditions (Bw,sep): 
1.005 bbl/bbl. 


— Solution GOR of evolved gas (from separator to standard conditions) at standard conditions, per oil 
volume at standard conditions (Rs,sep): 0.06965 mscf/bbl. 


— Solution CGR of condensed gas (from separator to standard conditions) at standard conditions, per gas 
volume at standard conditions (rs,sep): 0.0 bbl/mscf. 


— Gas volume correction factor for gas lift gas accounting for phase change of gas lift gas from meter to 
standard conditions (Bg,gl): 0.01261 ft3/scf. 


— Pressure of 14.696 psia at standard conditions. 
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— Temperature of 60 °F at standard conditions. 


— Separator pressure at 232 psig. 


— Separator temperature at 92 °F. 


G.1.2.3 Calculation 


The volume fraction of water in the oil/water mixture at the separator oil outlet adjusted to meter conditions 
(Xw,mc) is calculated from Equation (16): 


Xw,mc = 
0.01 × 1.005 bbl/bbl


0.01 × 1.005 bbl/bbl + (1 – 0.01) × 1.042 bbl/bbl  = 0.009652 


The oil volume attributed to oil measured at the separator oil outlet at standard conditions (OVsep-o,sc) is 
calculated from Equation (8): 


OVsep-o,sc = 400 bbl × (1 – 0.009652) × 
1


1.042 bbl/bbl  = 380.3 bbl 


The oil volume attributed to oil condensed from gas measured at the separator gas outlet at standard 
conditions (OVsep-g,sc) is calculated from Equation (9): 


OVsep-g,sc = 40 mcf × 
1


0.06468 ft3/scf
 × 0


bbl
mscf  = 0 bbl 


The oil volume total for the production well test at standard conditions (OVtot,sc) is calculated from Equation (6) 
with oil volume of artificial lift power fluid oil at standard conditions (OVpf,sc) equal to zero: 


OVtot,sc = 380.3 bbl + 0 bbl – 0 bbl = 380.3 bbl 


The oil volumetric rate total for the production well test at standard conditions (OVRtot,sc) is calculated from 
Equation (7): 


OVRtot,sc = 
380.3 bbl


6 hours × 1 day
24 hours


 = 1521 bbl/d 


The gas volume of artificial lift gas lift gas at standard conditions (GVgl,sc) is calculated from Equation (5): 


GVgl,sc = 6 mcf × 
1


0.01261 ft3/scf
 = 476 mscf 


The gas volume attributed to gas measured at the separator gas outlet at standard conditions (GVsep-g,sc) is 
calculated from Equation (3): 


GVsep-g,sc = 40 mcf × 
1


0.06468 ft3/scf
 = 618.4 mscf 


The gas volume attributed to gas evolved from oil measured at the separator oil outlet at standard conditions 
(GVsep-o,sc) is calculated from Equation (4): 


GVsep-o,sc = 400 bbl × (1 – 0.009652) × 
1


1.042 bbl/bbl  × 0.06965 mscf/bbl = 26.49 mscf 
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The gas volume total for the production well test at standard conditions (GVtot,sc) is calculated from 
Equation (1): 


GVtot,sc = 618.4 mscf + 26.49 mscf – 476 mscf = 168.9 mscf 


The gas volumetric rate total for the production well test at standard conditions (GVRtot,sc) is calculated from 
Equation (2): 


GVRtot,sc = 
168.9 mscf


6 hours × 1 day
24 hours


 = 675.5 mscf/d 


The water volume measured at the separator oil outlet at standard conditions (WVsep-o,sc) is calculated from 
Equation (14): 


WVsep-o,sc = 400 bbl × 0.009652 × 
1


1.005 bbl/bbl  = 3.841 bbl 


The water volume measured at the separator water outlet at standard conditions (WVsep-w,sc) is calculated from 
Equation (13): 


WVsep-w,sc = 150 bbl × 
1


1.005 bbl/bbl  = 149.3 bbl 


The water volume total for the production well test at standard conditions (WVtot,sc) is calculated from 
Equation (11) with water volume of artificial lift power fluid water at standard conditions (WVpf,sc) equal to zero: 


WVtot,sc = 149.3 bbl + 3.841 bbl + 0 bbl = 153.1 bbl 


The water volumetric rate total for the production well test at standard conditions (WVRtot,sc) is calculated from 
Equation (12): 


WVRtot,sc = 
153.1 bbl


6 hours × 1 day
24 hours


 = 612.4 bbl/d 


The GOR for the production well test at standard conditions (GOR) is calculated from Equation (17): 


GOR = 
168.9 mscf
380.3 bbl  × 1000 = 444 scf/bbl 


The watercut for the production well test at standard conditions (WCsc) is calculated from Equation (18): 


WCsc = 
153.1 bbl


153.1 bbl + 380.3 bbl  × 100 % = 28.7 % 


G.1.3 SI Units 


G.1.3.1 Measured Quantities 


— Gas volume of the separator gas outlet flow meter, at meter conditions (GVsep-g,mc): 1.133 103m3. 


— Oil volume of the separator oil outlet flow meter, at meter conditions (OVsep-o,mc): 63.59 m3. 


— Water volume of the separator water outlet flow meter, at meter conditions (WVsep-w,mc): 23.85 m3. 
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— Gas volume of the gas lift gas flow meter, at meter conditions (GVgl,mc): 0.1699 103m3. 


— Volume fraction of water in the oil/water mixture at standard conditions, obtained from sample analysis 
(Xw,sc): 0.01. 


— Duration of production well test (Δt): 6 hours. 


G.1.3.2 Known Parameters 


— Gas volume correction factor for separator gas accounting for phase change of produced gas from meter 
to standard conditions (Bg,sep): 0.06468 m3/m3. 


— Oil volume correction factor for separator oil accounting for phase change of produced oil from meter to 
standard conditions (Bo,sep): 1.042 m3/m3. 


— Water volume correction factor for separator water from meter to standard conditions (Bw,sep): 
1.005 m3/m3. 


— Solution GOR of evolved gas (from separator to standard conditions) at standard conditions, per oil 
volume at standard conditions (Rs,sep): 0.01234 103m3/m3. 


— Solution CGR of condensed gas (from separator to standard conditions) at standard conditions, per gas 
volume at standard conditions (rs,sep): 0.0 m3/103m3. 


— Gas volume correction factor for gas lift gas accounting for phase change of gas lift gas from meter to 
standard conditions (Bg,gl): 0.01261 m3/m3. 


— Pressure of 1.013 bara at standard conditions. 


— Temperature of 15 °C at standard conditions. 


— Separator pressure at 16 barg. 


— Separator temperature at 33 °C. 


G.1.3.3 Calculation 


The volume fraction of water in the oil/water mixture adjusted to meter conditions (Xw,mc) is calculated from 
Equation (16): 


Xw,mc = 
0.01 × 1.005 m3/m3


0.01 × 1.005 m3/m3 + (1 – 0.01) × 1.042 m3/m3  = 0.009652 


The oil volume attributed to oil measured at the separator oil outlet at standard conditions (OVsep-o,sc) is 
calculated from Equation (8): 


OVsep-o,sc = 63.59 m3 × (1 – 0.009652) × 
1


1.042 m3/m3  = 60.46 m3 


The oil volume attributed to oil condensed from gas measured at the separator gas outlet at standard 
conditions (OVsep-g,sc) is calculated from Equation (9): 


OVsep-g,sc = 1.133 103m3 × 
1


0.06468 m3/m3  × 0
m3


103m3
 = 0 m3 
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The oil volume total for the production well test at standard conditions (OVtot,sc) is calculated from Equation (6) 
with oil volume of artificial lift power fluid oil at standard conditions (OVpf,sc) equal to zero: 


OVtot,sc = 60.46 m3 + 0 m3 – 0 m3 = 60.46 m3 


The oil volumetric rate total for the production well test at standard conditions (OVRtot,sc) is calculated from 
Equation (7): 


OVRtot,sc = 
60.46 m3


6 hours × 1 day
24 hours


 = 241.8 m3/d 


The gas volume of artificial lift gas lift gas at standard conditions (GVgl,sc) is calculated from Equation (5): 


GVgl,sc = 0.1699 103m3 × 
1


0.01261 m3/m3  = 13.48 103m3 


The gas volume attributed to gas measured at the separator gas outlet at standard conditions (GVsep-g,sc) is 
calculated from Equation (3): 


GVsep-g,sc = 1.133 103m3 × 
1


0.06468 m3/m3  = 17.52 103m3 


The gas volume attributed to gas evolved from oil measured at the separator oil outlet at standard conditions 
(GVsep-o,sc) is calculated from Equation (4): 


GVsep-o,sc = 63.59 m3 × (1 – 0.009652) × 
1


1.042 m3/m3  × 0.01234 103m3/m3 = 0.7461 103m3 


The gas volume total for the production well test at standard conditions (GVtot,sc) is calculated from 
Equation (1): 


GVtot,sc = 17.52 103m3 + 0.7461 103m3 – 13.48 103m3 = 4.784 103m3 


The gas volumetric rate total for the production well test at standard conditions (GVRtot,sc) is calculated from 
Equation (2): 


GVRtot,sc = 
4.784 103m3


6 hours × 1 day
24 hours


 = 19.13 103m3/d 


The water volume measured at the separator oil outlet at standard conditions (WVsep-o,sc) is calculated from 
Equation (14): 


WVsep-o,sc = 63.59 m3 × 0.009652 × 
1


1.005 m3/m3  = 0.6107 m3 


The water volume measured at the separator water outlet at standard conditions (WVsep-w,sc) is calculated from 
Equation (13): 


WVsep-w,sc = 23.85 m3 × 
1


1.005 m3/m3  = 23.73 m3 
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The water volume total for the production well test at standard conditions (WVtot,sc) is calculated from 
Equation (11) with water volume of artificial lift power fluid water at standard conditions (WVpf,sc) equal to zero: 


WVtot,sc = 23.73 m3 + 0.6107 m3 + 0 m3 = 24.34 m3 


The water volumetric rate total for the production well test at standard conditions (WVRtot,sc) is calculated from 
Equation (12): 


WVRtot,sc = 
24.34 m3


6 hours × 1 day
24 hours


 = 97.37 m3/d 


The GOR for the production well test at standard conditions is calculated from Equation (17): 


GOR = 
4.784 103m3


60.46 m3  × 1000 = 79.12 m3/m3 


The watercut for the production well test at standard conditions (WCsc) is calculated from Equation (18): 


WCsc = 
24.34 m3


24.34 m3 + 60.46 m3  × 100 % = 28.7 % 


G.2 Multiphase Measurement System 


G.2.1 General 


This example shows a calculation of total gas, oil, and water production volume and rate for the duration of a 
production well test associated with a multiphase measurement system (refer to the calculation procedure 
detailed in 6.4). In this example, a wet gas well is evaluated. 


G.2.2 Customary Units 


G.2.2.1 Measured Quantities 


— Gas volume of the multiphase flow meter, at meter conditions (GVmpfm-g,mc): 500 mcf. 


— Oil volume of the multiphase flow meter, at meter conditions (OVmpfm-o,mc): 600 bbl. 


— Water volume of the multiphase flow meter, at meter conditions (WVmpfm-w,mc): 30 bbl. 


— Duration of production well test (Δt): 6 hours. 


G.2.2.2 Known Parameters 


— Gas volume correction factor for multiphase flow meter gas accounting for phase change of produced gas 
from meter to standard conditions (Bg,mpfm): 0.0110 ft3/scf. 


— Oil volume correction factor for multiphase flow meter oil accounting for phase change of produced oil 
from meter to standard conditions (Bo,mpfm): 1.289 bbl/bbl. 


— Water volume correction factor for multiphase flow meter water from meter to standard conditions 
(Bw,mpfm): 1.032 bbl/bbl. 


— Solution GOR of evolved gas (from meter to standard conditions) at standard conditions, per oil volume at 
standard conditions (Rs,mpfm): 0.4488 mscf/bbl. 
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— Solution CGR of condensed gas (from meter to standard conditions) at standard conditions, per gas 
volume at standard conditions (rs,mpfm): 0.0021 bbl/mscf. 


— Pressure of 14.696 psia at standard conditions. 


— Temperature of 60 °F at standard conditions. 


— Multiphase flow meter pressure at 1523 psig. 


— Multiphase flow meter temperature at 198 °F. 


G.2.2.3 Calculation 


The gas volume attributed to gas measured at the multiphase flow meter at standard conditions (GVmpfm-g,sc) is 
calculated from Equation (21): 


GVmpfm-g,sc = 500 mcf × 
1


0.0110 ft3/scf
 = 45,517 mscf 


The gas volume attributed to gas evolved from oil measured at the multiphase flow meter at standard 
conditions (GVmpfm-o,sc) is calculated from Equation (22): 


GVmpfm-o,sc = 600 bbl × 
1


1.289 bbl/bbl  × 0.4488 mscf/bbl = 209.0 mscf 


The gas volume total for the production well test at standard conditions (GVtot,sc) is calculated from 
Equation (19) with gas volume of artificial lift gas lift gas at standard conditions (GVgl,sc) equal to zero: 


GVtot,sc = 45,517 mscf + 209.0 mscf – 0 mscf = 45,726 mscf 


The gas volumetric rate total for the production well test at standard conditions (GVRtot,sc) is calculated from 
Equation (20): 


GVRtot,sc = 
45,726 mscf


6 hours × 1 day
24 hours


 = 182,904 mscf/d 


The oil volume attributed to oil measured at the multiphase flow meter at standard conditions (OVmpfm-o,sc) is 
calculated from Equation (25): 


OVmpfm-o,sc = 600 bbl × 
1


1.289 bbl/bbl  = 465.7 bbl 


The oil volume attributed to oil condensed from gas measured at the multiphase flow meter at standard 
conditions (OVmpfm-g,sc) is calculated from Equation (26): 


OVmpfm-g,sc = 500 mcf × 
1


0.0110 ft3/scf
 × 0.0021 bbl/mscf = 97.33 bbl 


The oil volume total for the production well test at standard conditions (OVtot,sc) is calculated from 
Equation (23) with oil volume of artificial lift power fluid oil at standard conditions (OVpf,sc) equal to zero: 


OVtot,sc = 465.7 bbl + 97.33 bbl – 0 bbl = 563.0 bbl 
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The oil volumetric rate total for the production well test at standard conditions (OVRtot,sc) is calculated from 
Equation (24): 


OVRtot,sc = 
563.0 bbl


6 hours × 1 day
24 hours


 = 2251 bbl/d 


The water volume measured at the multiphase flow meter at standard conditions (WVmpfm-w,sc) is calculated 
from Equation (29): 


WVmpfm-w,sc = 30 bbl × 
1


1.032 bbl/bbl  = 29.07 bbl 


The water volume total for the production well test at standard conditions (WVtot,sc) is calculated from 
Equation (27) with water volume of artificial lift power fluid water at standard conditions (WVpf,sc) equal to zero: 


WVtot,sc = 29.07 bbl + 0 bbl – 0 bbl = 29.07 bbl 


The water volumetric rate total for the production well test at standard conditions (WVRtot,sc) is calculated from 
Equation (28): 


WVRtot,sc = 
29.07 bbl


6 hours × 1 day
24 hours


 = 116.3 bbl/d 


The GOR for the production well test at standard conditions is calculated from Equation (17): 


GOR = 
45,726 mscf


563 bbl  × 1000 = 81,222 scf/bbl 


The watercut for the production well test at standard conditions (WCsc) is calculated from Equation (18): 


WCsc = 
29.07 bbl


29.07 bbl + 563 bbl  × 100 % = 4.9 % 


G.2.3 SI Units 


G.2.3.1 Measured Quantities 


— Gas volume of the multiphase flow meter, at meter conditions (GVmpfm-g,mc): 14.16 103m3. 


— Oil volume of the multiphase flow meter, at meter conditions (OVmpfm-o,mc): 95.40 m3. 


— Water volume of the multiphase flow meter, at meter conditions (WVmpfm-w,mc): 4.770 m3. 


— Duration of production well test (Δt): 6 hours. 


G.2.3.2 Known Parameters 


— Gas volume correction factor for multiphase flow meter gas accounting for phase change of produced gas 
from meter to standard conditions (Bg,mpfm): 0.0110 m3/m3. 


— Oil volume correction factor for multiphase flow meter oil accounting for phase change of produced oil 
from meter to standard conditions (Bo,mpfm): 1.289 m3/m3. 
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— Water volume correction factor for multiphase flow meter water from meter to standard conditions 
(Bw,mpfm): 1.032 m3/m3. 


— Solution GOR of evolved gas (from meter to standard conditions) at standard conditions, per oil volume at 
standard conditions (Rs,mpfm): 0.07950 103m3/m3. 


— Solution CGR of condensed gas (from meter to standard conditions) at standard conditions, per gas 
volume at standard conditions (rs,mpfm): 0.01210 m3/103m3. 


— Pressure of 1.013 bara at standard conditions. 


— Temperature of 15 °C at standard conditions. 


— Multiphase flow meter pressure at 105 barg. 


— Multiphase flow meter temperature at 92 °C. 


G.2.3.3 Calculation 


The gas volume attributed to gas measured at the multiphase flow meter at standard conditions (GVmpfm-g,sc) is 
calculated from Equation (21): 


GVmpfm-g,sc = 14.16 103m3 × 
1


0.0110 m3/m3  = 1289 103m3 


The gas volume attributed to gas evolved from oil measured at the multiphase flow meter at standard 
conditions (GVmpfm-o,sc) is calculated from Equation (22): 


GVmpfm-o,sc = 95.40 m3 × 
1


1.289 m3/m3  × 0.07950 m3/m3 = 5.887 103m3 


The gas volume total for the production well test at standard conditions (GVtot,sc) is calculated from 
Equation (19) with gas volume of artificial lift gas lift gas at standard conditions (GVgl,sc) equal to zero: 


GVtot,sc = 1289 103m3 + 5.887 103m3 – 0 103m3 = 1295 103m3 


The gas volumetric rate total for the production well test at standard conditions (GVRtot,sc) is calculated from 
Equation (20): 


GVRtot,sc = 
1295 103m3


6 hours × 1 day
24 hours


 = 5179 103m3/d 


The oil volume attributed to oil measured at the multiphase flow meter at standard conditions (OVmpfm-o,sc) is 
calculated from Equation (25): 


OVmpfm-o,sc = 95.40 m3 × 
1


1.289 m3/m3  = 74.03 m3 


The oil volume attributed to oil condensed from gas measured at the multiphase flow meter at standard 
conditions (OVmpfm-g,sc) is calculated from Equation (26): 


OVmpfm-g,sc = 14.16 103m3 × 
1


0.0110 m3/m3  × 0.0121 m3 / 103m3 = 15.55 m3 
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The oil volume total for the production well test at standard conditions (OVtot,sc) is calculated from 
Equation (23) with oil volume of artificial lift power fluid oil at standard conditions (OVpf,sc) equal to zero: 


OVtot,sc = 74.03 m3 + 15.55 m3 – 0 m3 = 89.58 m3 


The oil volumetric rate total for the production well test at standard conditions (OVRtot,sc) is calculated from 
Equation (24): 


OVRtot,sc = 
89.58 m3


6 hours × 1 day
24 hours


 = 358.3 m3/d 


The water volume measured at the multiphase flow meter at standard conditions (WVmpfm-w,sc) is calculated 
from Equation (29): 


WVmpfm-w,sc = 4.770 m3 × 
1


1.032 m3/m3  = 4.622 m3 


The water volume total for the production well test at standard conditions (WVtot,sc) is calculated from 
Equation (27) with water volume of artificial lift power fluid water at standard conditions (WVpf,sc) equal to zero: 


WVtot,sc = 4.622 m3 + 0 m3 – 0 m3 = 4.622 m3 


The water volumetric rate total for the production well test at standard conditions (WVRtot,sc) is calculated from 
Equation (28): 


WVRtot,sc = 
4.622 m3


6 hours × 1 day
24 hours


 = 18.49 m3/d 


The GOR for the production well test at standard conditions is calculated from Equation (17): 


GOR = 
1,295 103m3


89.58 m3  × 1000 = 14,453 m3/m3 


The watercut for the production well test at standard conditions (WCsc) is calculated from Equation (18): 


WCsc = 
4.622 m3


4.622 m3 + 89.58 m3  × 100 % = 4.9 % 


G.3 Tank Measurement System 


G.3.1 General 


This example shows a calculation of total gas, oil, and water production volume and rate for the duration of a 
production well test associated with a tank measurement system (refer to the calculation procedure detailed in 
6.5). In this example, an oil well with jet pump artificial lift (water) is evaluated. 


NOTE In this example, oil is metered at the oil tank outlet, and water is metered at the water tank outlet. Gas volume 
evolved from oil tank oil is estimated and not metered. 


G.3.2 Customary Units 


G.3.2.1 Measured Quantities 


— Gas volume of the process gas outlet flow meter, at meter conditions (GVproc-g,mc): 3.000 mcf. 
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— Oil volume of the oil tank outlet flow meter, at meter conditions (OVtank-o,mc): 75.00 bbl. 


— Water volume of the water tank outlet flow meter, at meter conditions (WVtank-w,mc): 315.0 bbl. 


— Water volume of the artificial lift power fluid (water) flow meter, at meter conditions (WVpf,mc): 300.0 bbl. 


— Volume fraction of water in the oil/water mixture at standard conditions, obtained from sample analysis 
(Xw,sc): 0.01. 


— Duration of production well test (Δt): 6 hours. 


G.3.2.2 Known Parameters 


— Gas volume correction factor for process gas accounting for phase change of produced gas from meter to 
standard conditions (Bg,proc): 0.06470 ft3/scf. 


— Oil volume correction factor for oil tank oil accounting for phase change of produced oil from meter to 
standard conditions (Bo,tank-o): 1.004 bbl/bbl. 


— Water volume correction factor for oil tank water from meter to standard conditions (Bw,tank-o): 
1.001 bbl/bbl. 


— Water volume correction factor for water tank water from meter to standard conditions (Bw,tank-w): 
1.001 bbl/bbl. 


— Solution GOR of evolved gas (from separator to standard conditions) at standard conditions, per oil 
volume at standard conditions (Rs,tank-o): 0.0001 mscf/bbl. 


— Solution CGR of condensed gas (from process to standard conditions) at standard conditions, per gas 
volume at standard conditions (rs,proc): 0.0000 bbl/mscf. 


— Water volume correction factor for artificial lift power fluid water from meter to standard conditions (Bw,pf): 
1.002 bbl/bbl. 


— Pressure of 14.696 psia at standard conditions. 


— Temperature of 60 °F at standard conditions. 


— Oil tank pressure at 16 psig. 


— Oil tank temperature at 78.8 °F. 


— Process pressure (gas meter) at 232 psig. 


— Process temperature (gas meter) at 91.8 °F. 


— Water tank pressure at 14.7 psig. 


— Water tank temperature at 78.8 °F. 


G.3.2.3 Calculation 


The volume fraction of water in the oil/water mixture at the oil tank outlet adjusted to meter conditions (Xw,mc) is 
calculated from Equation (16), substituting Bw,tank-o (water volume correction factor for oil tank water from 
meter to standard conditions) for Bw,sep and Bo,tank-o (oil volume correction factor for oil tank oil accounting for 
phase change of produced oil from meter to standard conditions) for Bo,sep: 


Xw,mc = 
0.01 × 1.001 bbl/bbl


0.01 × 1.001 bbl/bbl + (1 – 0.01) × 1.004 bbl/bbl  = 0.0100 
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The oil volume attributed to oil measured at the oil tank outlet at standard conditions (OVtank-o,sc) is calculated 
from Equation (37): 


OVtank-o,sc = 75.00 bbl × (1 – 0.0100) × 
1


1.004 bbl/bbl  = 73.96 bbl 


The oil volume attributed to oil condensed from gas measured at the process gas outlet at standard conditions 
(OVproc-g,sc) is calculated from Equation (39): 


OVproc-g,sc = 3.000 mcf × 
1


0.06470 ft3/scf
 × 0


bbl
mscf  = 0 bbl 


The oil volume total for the production well test at standard conditions (OVtot,sc) is calculated from 
Equation (35) with oil volume of artificial lift power fluid oil at standard conditions (OVpf,sc) equal to zero: 


OVtot,sc = 73.96 bbl + 0 bbl – 0 bbl = 73.96 bbl 


The oil volumetric rate total for the production well test at standard conditions (OVRtot,sc) is calculated from 
Equation (36): 


OVRtot,sc = 
73.96 bbl


6 hours × 1 day
24 hours


 = 295.8 bbl/d 


The gas volume attributed to gas measured at the process gas outlet at standard conditions (GVproc-g,sc) is 
calculated from Equation (32): 


GVproc-g,sc = 3.000 mcf × 
1


0.06470 ft3/scf
 =46.38 mscf 


The gas volume attributed to gas evolved from the oil tank at standard conditions (GVtank-o,sc) is calculated 
from Equation (34): 


GVtank-o,sc = 73.96 bbl × 0.0001 mscf/bbl = 0.0095 mscf 


The gas volume total for the production well test at standard conditions (GVtot,sc) is calculated from 
Equation (30) with gas volume of artificial lift gas lift gas at standard conditions (GVgl,sc) equal to zero: 


GVtot,sc = 46.38 mscf + 0.0095 mscf – 0 mscf = 46.39 mscf 


The gas volumetric rate total for the production well test at standard conditions (GVRtot,sc) is calculated from 
Equation (31): 


GVRtot,sc = 
46.39 mscf


6 hours × 1 day
24 hours


 = 185.6 mscf/d 


The water volume measured at the oil tank outlet at standard conditions (WVtank-o,sc) is calculated from 
Equation (44): 


WVtank-o,sc = 75.00 bbl × 0.0100 × 
1


1.001 bbl/bbl  = 0.7470 bbl 
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The water volume measured at the water tank outlet at standard conditions (WVtank-w,sc) is calculated from 
Equation (42): 


WVtank-w,sc = 315.0 bbl × 
1


1.001 bbl/bbl  = 314.7 bb 


The water volume of artificial lift power fluid water at standard conditions (WVpf,sc) is calculated from Equation 
(15): 


WVpf,sc = 300 bbl × 
1


1.002 bbl/bbl  = 299.4 bbl 


The water volume total for the production well test at standard conditions (WVtot,sc) is calculated from 
Equation (40): 


WVtot,sc = 314.7 bbl + 0.7470 bbl – 299.4 bbl = 16.00 bbl 


The water volumetric rate total for the production well test at standard conditions (WVRtot,sc) is calculated from 
Equation (41): 


WVRtot,sc = 
16.00 bbl


6 hours × 1 day
24 hours


 = 64.01 bbl/d 


The GOR for the production well test at standard conditions is calculated from Equation (17): 


GOR = 
46.39 mscf
73.96 bbl  × 1000 = 627 scf/bbl 


The watercut for the production well test at standard conditions (WCsc) is calculated from Equation (18): 


WCsc = 
16.00 bbl


16.00 bbl + 73.96 bbl  × 100 % = 17.8 % 


G.3.3 SI Units 


G.3.3.1 Measured Quantities 


— Gas volume of the process gas outlet flow meter, at meter conditions (GVproc-g,mc): 0.0850 103m3. 


— Oil volume of the oil tank outlet flow meter, at meter conditions (OVtank-o,mc): 11.92 m3. 


— Water volume of the water tank outlet flow meter, at meter conditions (WVtank-w,mc): 50.08 m3. 


— Water volume of the artificial lift power fluid (water) flow meter, at meter conditions (WVpf,mc): 47.70 m3. 


— Volume fraction of water in the oil/water mixture at standard conditions, obtained from sample analysis 
(Xw,sc): 0.01. 


— Duration of production well test (Δt): 6 hours. 


G.3.3.2 Known Parameters 


— Gas volume correction factor for process gas accounting for phase change of produced gas from meter to 
standard conditions (Bg,proc): 0.06470 m3/m3. 
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— Oil volume correction factor for oil tank oil accounting for phase change of produced oil from meter to 
standard conditions (Bo,tank-o): 1.004 m3/m3. 


— Water volume correction factor for oil tank water from meter to standard conditions (Bw,tank-o): 1.001 m3/m3. 


— Water volume correction factor for water tank water from meter to standard conditions (Bw,tank-w): 
1.001 m3/m3. 


— Solution GOR of evolved gas (from separator to standard conditions) at standard conditions, per oil 
volume at standard conditions (Rs,tank-o): 0.00002 103m3/ m3. 


— Solution CGR of condensed gas (from process to standard conditions) at standard conditions, per gas 
volume at standard conditions (rs,proc): 0.0000 m3/103m3. 


— Water volume correction factor for artificial lift power fluid water from meter to standard conditions (Bw,pf): 
1.002 m3/m3. 


— Pressure of 1.013 bara at standard conditions. 


— Temperature of 15.56 °C at standard conditions. 


— Oil tank pressure at 1.104 barg. 


— Oil tank temperature at 26.0 °C. 


— Process pressure (gas meter) at 15.99 barg. 


— Process temperature (gas meter) at 33.2 °C. 


— Water tank pressure at 1.013 barg. 


— Water tank temperature at 26.0 °C. 


G.3.3.3 Calculation 


The volume fraction of water in the oil/water mixture at the oil tank outlet adjusted to meter conditions (Xw,mc) is 
calculated from Equation (16), substituting Bw,tank-o (water volume correction factor for oil tank water from 
meter to standard conditions) for Bw,sep and Bo,tank-o (oil volume correction factor for oil tank oil accounting for 
phase change of produced oil from meter to standard conditions) for Bo,sep: 


Xw,mc = 
0.01×1.001 m3/m3


0.01 × 1.001 m3/m3 + (1 – 0.01) × 1.004 m3/m3  = 0.0100 


The oil volume attributed to oil measured at the oil tank outlet at standard conditions (OVtank-o,sc) is calculated 
from Equation (37): 


OVtank-o,sc = 11.92 m3 × (1 – 0.0100) × 
1


1.004 m3/m3  = 11.76 m3 


The oil volume attributed to oil condensed from gas measured at the process gas outlet at standard conditions 
(OVproc-g,sc) is calculated from Equation (39): 


OVproc-g,sc = 0.0850 103m3 × 
1


0.06470 m3/m3  × 0 m3 / 103m3 = 0 m3 
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The oil volume total for the production well test at standard conditions (OVtot,sc) is calculated from 
Equation (35) with oil volume of artificial lift power fluid oil at standard conditions (OVpf,sc) equal to zero: 


OVtot,sc = 11.76 m3 + 0 m3 – 0 m3 = 11.76 m3 


The oil volumetric rate total for the production well test at standard conditions (OVRtot,sc) is calculated from 
Equation (36): 


OVRtot,sc = 
11.76 m3


6 hours × 1 day
24 hours


 = 47.03 m3/d 


The gas volume attributed to gas measured at the process gas outlet at standard conditions (GVproc-g,sc) is 
calculated from Equation (32): 


GVproc-g,sc = 0.0850 103m3 × 
1


0.06470 m3/m3  = 1.313 103m3 


The gas volume attributed to gas evolved from the oil tank at standard conditions (GVtank-o,sc) is calculated 
from Equation (34): 


GVtank-o,sc = 11.76 m3 × 0.00002 103m3/m3 = 0.0003 103m3 


The gas volume total for the production well test at standard conditions (GVtot,sc) is calculated from 
Equation (30) with gas volume of artificial lift gas lift gas at standard conditions (GVgl,sc) equal to zero: 


GVtot,sc = 1.313 103m3 + 0.0003 103m3 – 0 103m3 = 1.313 103m3 


The gas volumetric rate total for the production well test at standard conditions (GVRtot,sc) is calculated from 
Equation (31): 


GVRtot,sc = 
1.313 103m3


6 hours × 1 day
24 hours


 = 5.254 103m3/d 


The water volume measured at the oil tank outlet at standard conditions (WVtank-o,sc) is calculated from 
Equation (44): 


WVtank-o,sc = 11.92 m3 × 0.0100 × 
1


1.001 m3/m3  = 0.1188 m3 


The water volume measured at the water tank outlet at standard conditions (WVtank-w,sc) is calculated from 
Equation (42): 


WVtank-w,sc = 50.08 m3 × 
1


1.001 m3/m3  = 50.03 m3 


The water volume of artificial lift power fluid water at standard conditions (WVpf,sc) is calculated from 
Equation (15): 


WVpf,sc = 47.70 m3 × 
1


1.002 bbl/bbl  = 47.60 m3 
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The water volume total for the production well test at standard conditions (WVtot,sc) is calculated from 
Equation (40): 


WVtot,sc = 50.03 m3 + 0.1188 m3 – 47.60 m3 = 2.544 m3 


The water volumetric rate total for the production well test at standard conditions (WVRtot,sc) is calculated from 
Equation (41): 


WVRtot,sc = 
2.544 m3


6 hours × 1 day
24 hours


 = 10.18 m3/d 


The GOR for the production well test at standard conditions is calculated from Equation (17): 


GOR = 
1.313 103m3


11.76 m3  × 1000 = 112 m3/m3 


The watercut for the production well test at standard conditions (WCsc) is calculated from Equation (18): 


WCsc = 
2.544 m3


2.544 m3 + 11.76 m3  × 100 % = 17.8 % 
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 Annex H
(informative) 


Example Calculations of Production Well Test Use in Allocation 


NOTE The following is merely an example for illustration purposes only. It is not to be considered exclusive or 
exhaustive in nature. API makes no warranties, express or implied for reliance on or any omissions from the information 
contained in this document. 


H.1 Production Well Test Rate Assumed Constant 


H.1.1 General 


This example shows a calculation of allocated total gas, oil, and water production volume for the duration of 
an allocation period, based on a constant production well test rate with no applied downtime. 


H.1.2 Customary Units 


H.1.2.1 Measured Quantities 


— Gas volumetric rate total for the production well test at standard conditions (GVRtot,sc): 676 mscf/d.  


— Oil volumetric rate total for the production well test at standard conditions (OVRtot,sc): 1521 bbl/d. 


— Water volumetric rate total for the production well test at standard conditions (WVRtot,sc): 612 bbl/d. 


— Duration of the allocation period (Δt): 744 hours. 


H.1.2.2 Calculation 


The prorated gas volume for the allocation period at standard conditions (GValloc-per,sc) is calculated from 
Equation (46): 


GValloc-per,sc = 676 mscf/d × 
1 day


24 hours  × 744 hours = 20,942 mscf 


The prorated oil volume for the allocation period at standard conditions (OValloc-per,sc) is calculated from 
Equation (47): 


OValloc-per,sc = 1521 bbl/d × 
1 day


24 hours  × 744 hours = 47,156 bbl 


The prorated water volume for the allocation period at standard conditions (WValloc-per,sc) is calculated from 
Equation (48): 


WValloc-per,sc = 612 bbl/d × 
1 day


24 hours  × 744 hours = 18,983 bbl 


H.1.3 SI Units 


H.1.3.1 Measured Quantities 


— Gas volumetric rate total for the production well test at standard conditions (GVRtot,sc): 19 103m3/d.  


— Oil volumetric rate total for the production well test at standard conditions (OVRtot,sc): 242 m3/d. 
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— Water volumetric rate total for the production well test at standard conditions (WVRtot,sc): 97 m3/d. 


— Duration of the allocation period (Δt): 744 hours. 


H.1.3.2 Calculation 


The prorated gas volume for the allocation period at standard conditions (GValloc-per,sc) is calculated from 
Equation (46): 


GValloc-per,sc = 19 103m3/d × 
1 day


24 hours  × 744 hours = 593 103m3 


The prorated oil volume for the allocation period at standard conditions (OValloc-per,sc) is calculated from 
Equation (47): 


OValloc-per,sc = 242 m3/d × 
1 day


24 hours  × 744 hours = 7497 m3 


The prorated water volume for the allocation period at standard conditions (WValloc-per,sc) is calculated from 
Equation (48): 


WValloc-per,sc = 97 m3/d × 
1 day


24 hours  × 744 hours = 3018 m3 


H.2 Production Well Test Rate with Applied Downtime 


H.2.1 General 


This example shows a calculation of allocated total gas, oil, and water production volume for the duration of 
an allocation period, based on a constant production well test rate with applied downtime. 


H.2.2 Customary Units 


H.2.2.1 Measured Quantities 


— Gas volumetric rate total for the production well test at standard conditions (GVRtot,sc): 676 mscf/d.  


— Oil volumetric rate total for the production well test at standard conditions (OVRtot,sc): 1521 bbl/d. 


— Water volumetric rate total for the production well test at standard conditions (WVRtot,sc): 612 bbl/d. 


— Duration of the allocation period (Δt): 744 hours. 


— Uptime factor (UF): 0.85. 


H.2.2.2 Calculation 


The prorated gas volume for the allocation period at standard conditions (GValloc-per,sc) is calculated from 
Equation (49): 


GValloc-per,sc = 676 mscf/d × 
1 day


24 hours  × 744 hours × 0.85 = 17,801 mscf 
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The prorated oil volume for the allocation period at standard conditions (OValloc-per,sc) is calculated from 
Equation (50): 


OValloc-per,sc = 1521 bbl/d × 
1 day


24 hours  × 744 hours × 0.85 = 40,083 bbl 


The prorated water volume for the allocation period at standard conditions (WValloc-per,sc) is calculated from 
Equation (51): 


WValloc-per,sc = 612 bbl/d × 
1 day


24 hours  × 744 hours × 0.85 = 16,136 bbl 


H.2.3 SI Units 


H.2.3.1 Measured Quantities 


— Gas volumetric rate total for the production well test at standard conditions (GVRtot,sc): 19 103m3/d.  


— Oil volumetric rate total for the production well test at standard conditions (OVRtot,sc): 242 m3/d. 


— Water volumetric rate total for the production well test at standard conditions (WVRtot,sc): 97 m3/d. 


— Duration of the allocation period (Δt): 744 hours. 


— Uptime factor (UF): 0.85. 


H.2.3.2 Calculation 


The prorated gas volume for the allocation period at standard conditions (GValloc-per,sc) is calculated from 
Equation (49): 


GValloc-per,sc = 19 103m3/d × 
1 day


24 hours  × 744 hours × 0.85 = 504 103m3 


The prorated oil volume for the allocation period at standard conditions (OValloc-per,sc) is calculated from 
Equation (50): 


OValloc-per,sc = 242 m3/d × 
1 day


24 hours  × 744 hours × 0.85 = 6372 m3 


The prorated water volume for the allocation period at standard conditions (WValloc-per,sc) is calculated from 
Equation (51): 


WValloc-per,sc = 97 m3/d × 
1 day


24 hours  × 744 hours × 0.85 = 2566 m3 


H.3 Production Well Test Volume Adjustment of Gas Well Continuous Measurement 
with Single-Phase Meter 


H.3.1 General 


This example shows a calculation of adjusted production well test gas, oil, and water volumes using 
production well test information for a gas well continuous measurement with a single-phase meter. 
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H.3.2 Customary Units 


H.3.2.1 Measured Quantities 


— Gas volume total for the production well test at standard conditions (GVtot,sc): 45,726 mscf.  


— Oil volume total for the production well test at standard conditions (OVtot,sc): 563 bbl. 


— Water volume total for the production well test at standard conditions (WVtot,sc): 29 bbl. 


— Gas volume of the gas well single-phase flow meter for the duration of the production well test at standard 
conditions (GVwell-test,sc): 48,000 mscf. 


— Gas volume of the gas well single-phase flow meter at standard conditions (GVwell,sc): 44,000 mscf (this is 
an example volume, e.g. for one particular day during the allocation period). 


H.3.2.2 Calculation 


The derived meter correction factor for gas (MCFg) is calculated following the production well test from 
Equation (53): 


MCFg = 
45,726 mscf
48,000 mscf  = 0.953 


The adjusted gas volume of the gas well single-phase flow meter at standard conditions (AGVwell,sc) is 
calculated from Equation (54): 


AGVwell,sc = 44,000 mscf × 0.953 = 41,915 mscf 


The derived meter correction factor for oil (MCFo) is calculated following the production well test from 
Equation (55): 


MCFo = 
563 bbl


45,726 mscf  = 0.012 bbl/mscf 


The adjusted oil volume attributed to the gas volume of the gas well single-phase flow meter at standard 
conditions (AOVwell,sc) is calculated from Equation (56): 


AOVwell,sc = 41,915 mscf × 0.012 bbl/mscf = 516 bbl 


The derived meter correction factor for water (MCFw) is calculated following the production well test from 
Equation (57): 


MCFw = 
29 bbl


45,726 mscf  = 0.0006 bbl/mscf 


The adjusted water volume attributed to the gas volume of the gas well single-phase flow meter at standard 
conditions (AWVwell,sc) is calculated from Equation (58): 


AWVwell,sc = 41,915 mscf × 0.0006 bbl/mscf = 27 bbl 


H.3.3 SI Units 


H.3.3.1 Measured Quantities 


— Gas volume total for the production well test at standard conditions (GVtot,sc): 1295 103m3.  
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— Oil volume total for the production well test at standard conditions (OVtot,sc): 90 m3. 


— Water volume total for the production well test at standard conditions (WVtot,sc): 5 m3. 


— Gas volume of the gas well single-phase flow meter for the duration of the production well test at standard 
conditions (GVwell-test,sc): 1359 103m3. 


— Gas volume of the gas well single-phase flow meter at standard conditions (GVwell,sc): 1246 103m3 (this is 
an example volume, e.g. for one particular day during the allocation period). 


H.3.3.2 Calculation 


The derived meter correction factor for gas (MCFg) is calculated following the production well test from 
Equation (53): 


MCFg = 
1295 103m3


1359 103m3
 = 0.953 


The adjusted gas volume of the gas well single-phase flow meter at standard conditions (AGVwell,sc) is 
calculated from Equation (54): 


AGVwell,sc = 1246 103m3 × 0.953 = 1187 103m3 


The derived meter correction factor for oil (MCFo) is calculated following the production well test from 
Equation (55): 


MCFo = 
90 m3


1295 103m3
 = 0.069 m3/103m3 


The adjusted oil volume attributed to the gas volume of the gas well single-phase flow meter at standard 
conditions (AOVwell,sc) is calculated from Equation (56): 


AOVwell,sc = 1187 103m3 × 0.069 m3/103m3 = 82 m3 


The derived meter correction factor for water (MCFw) is calculated following the production well test from 
Equation (57): 


MCFw = 
5 m3


1295 103m3
 = 0.004 m3/103m3 


The adjusted water volume attributed to the gas volume of the gas well single-phase flow meter at standard 
conditions (AWVwell,sc) is calculated from Equation (58): 


AWVwell,sc = 1187 103m3 × 0.004 m3/103m3 = 4 m3 
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Measurement and Allocation
Establishes a framework to conduct and apply production well testing for well rate
determination in measurement and allocation. This is the standard Texas relies on for
well testing and allocation. Multiphase meters (including partial-separation MPFM’s)
are included as an acceptable method of conducting well tests.
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