Form 3160-5

(June 2015) UNITED STATES 53%%3"}’3‘03_‘{,‘,5?7
DEPARTMENT OF THE INTERIOR ~ H OBBS ocC Expires: anuary 31, 2018
BUREAU OF LAND MANAGEMENT 3 Lonse Serial No .
SUNDRY NOTICES AND REPORTS ON WELLS QEC 9 NMNM114998
Do not use this form for proposals to drill or to re-enter 3 2019 TR e
abandoned well. Use form 3160-3 (APD) for such proposals. - ItIndian, Aflottee or Tnibe Name
SUBMIT IN TRIPLICATE - Other Instructions on page ;E e Ei v E D 7. If Unit or CA/Agreement, Name and/or No.
1. Type of Well 8. Well Name and No.
® Oil Well ([J Gas Well (] Other SIOUX 25-36 STATE FED COM 8H
2. Name of Operator Contact: STEVE MORRIS 9. API Well No.
CAZA OPERATING LLC E-Mail: steve.morris@morcorengineering.com 30-025-46533-00-X1
3a. Address 3b. Phone No. (include area code) 10. Field and Pool or Exploratory Area
200 NORTH LORRAINE SUITE 1550 Ph: 985-415-9729 WOLFCAMP

MIDLAND, TX 79701

4. Location of Well

Sec 25 T25S R35E NWNE 163FNL 1449FEL
32.108356 N Lat, 103.317558 W Lon

(Footage, Sec., T., R., M., or Survey Description)

11. County or Parish, State

LEA COUNTY, NM

12. CHECK THE APPROPRIATE BOX(ES) TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA

TYPE OF SUBMISSION TYPE OF ACTION
® Notice of Intent O Acidize O Deepen O Production (Start/Resume) O Water Shut-Off
O Alter Casing 0 Hydraulic Fracturing  {J Reclamation 0 Well Integrity
O Subsequent Report O Casing Repair O New Construction O Recomplete & Other o
O Final Abandonment Notice O Change Plans O Plug and Abandon 3 Temporarily Abandon ggmge to Original A
O Convert to Injection O Plug Back O Water Disposal

13. Describe Proposed or Completed Operation: Clearly state all pertinent details, including estimated starting date of any proposed work and approximate duration thereof.
If the proposal is to deepen directionally or recomplete horizontally, give subsurface locations and measured and true vertical depths of all pertinent markers and zones.
Attach the Bond under which the work will be performed or provide the Bond No. on file with BLM/BIA. Required subsequent reports must be filed within 30 days
following completion of the involved operations. If the operation results in a multiple completion or recompletion in a new interval, a Form 3160-4 must be filed once
testing has been completed. Final Abandonment Notices must be filed only after all requirements, including reclamation, have been completed and the operator has

determined that the site is ready for final inspection.

Caza proposes to change the production casing from 5.5" 20# P110 to 6" P110 24#.

Attached is the casing assumption worksheet. Cement volumes will be adjusted as per the casing

assumption worksheet.

Narlshad Field Office
OCT Holhhe

14. I hereby certify that the foregoing is true and correct.

Electronic Submission #493816 verified by the BLM Well Information System
For CAZA OPERATING LLC, sent to the Hobbs
Committed to AFMSS for processing by PRISCILLA PEREZ on 12/03/2019 (20PP0484SE)

Name (Printed/Typed) STEVE MORRIS Title

ENGINEER

Signature (Electronic Submission) Date

11/26/2019

THIS SPACE FOR FEDERAL OR STATE OFFICE USE

_Approved By JONGVO_ _ _ _ _ _ _ — — — — _ | TitlePETROLEUM ENGINEER I Date_12/03/2019

Conditions of approval, if any, are attached. Approval of this notice does not warrant or
certify that the applicant holds legal or equitable title to those rights in the subject lease

which would entitle the applicant to conduct operations thereon. Office Hobbs

Title 18 U.S.C. Section 1001 and Title 43 U.S.C. Section 1212, make it a crime for any person knowingly and willfully to make to any department or agency of the United

States any false, fictitious or fraudulent statements or representations as to any matter within its jurisdiction.

(Instructions on page 2)

** BLM REVISED ** BLM REVISED ** BLM REVISED ** BLM REVISED ** BLM REVISED **

%
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Operstor Caza Operating LLC | Name { Remarks
Well Name & No. tannimcon pf G Date
County Lea Vers_l_on
Location ($/T/R/AN)
Lease Number
ATS or ECH# [APDHY or ECRHB
Setting Depth (TVO)
Type of Cising sie of fote Shecftasing | Weight perFoot Grade Vietd Couping &: Top Bottom (MD) | (TVDof entire string) |  Min Mud Weight | Max Mud Welght ] oD Cpig GO
{in) [ . {8) P I i) Wgo ippg) ippg}
Surface 17.500 13.375 54.50 j 55 ste 0 g pes 8.40 8.90 12.6150 *12.4900. . 14.3750
mt1 12.250 9.625 40,00 hd 80 btc ) 7200 9150 9.20 10.00 8.8350 B.7500 - 10.6250
int 1 Taper 1 12.250 9625 47.00 hd 80 btc 7200 9180 9150 9.70 10.00 8.6810 86250 10.6250
Prod 1 8.500 6.000 24.50 P 110 btc [ 22410 12153 9.20 12.50 5.2000 . 5.0750 6.8750°
<Choose Casing>
R Cement
Surtsce lat1 Prod 1 <Choose Casing> <Choose Casing>
TOC . [) Toc 0 TOC 0 T0C o€
BY Bepth BV et 4500 BY Depth BV bepth BV Depth
L Sacks. Yietd (f3/x Vield {ft3/sx) . Sacks Yicld {ft3fsx) Sacks Yield (ft3/sx Sacks [ Vield {R3/m)
Lead 580 1.93 Lead 1110 2.13 iead 1 2000 238 Lead 1 iead 1
Tail 309 1.35 _ Tail 232 1.35 Taill 2880 1.62 Tail 1 Tail 1
DV Lead DV Lead 1400 213 OV Lead OV Lead DV Lead
DV Tall DV Tail 150 135 DV Yail DV Tail DV Tail
Cint Added ... '1536.55 Jain Cement Added | 2677.5/3184.5 Jaukt CementAdded |.  9425.60 cutr Cement Added T _BN/A cutt Cement Added [T
€mt Req. - - 7168 cuft Cement Reg. 1340.4/1589.3 fouft Cement Req 4692 cuft Cement Req 0 wft Cement Req 0 cuft
Excess ' 100.183% Excess 99,734 / 100.4% | Excess 160.88% Excess - AN/A Eacess “ON/A
in Hole mint1Vaperl In Prod 1 Safety Factors Joint/Body
Surface 8.54 -
ntl 2.40
v Int 1 Taper 11.67
Prod 1 2.69
. i | nt 1 ) . - _Prodl -
Mayx. Sud. Pressure | 2740 psl [Max. Surf. Pressure | 5218 psi IMax. sur. Pressur] psi
|poe equived ] 3 sptem o0 Raquires 10M System 80 Required | System
) «<Choose Casing>
max. surf. Pressure * | . - pu




G'B“co.nnecwtfzgs GB Connection Performance Properties Sheet

Rev. 2 (05/09/2018)

ENGI NEERING T HE RI G HT CONNECTIONS

Casing: § 4.5 ppt Connection:
Casing Grade: Coupling Grade:

PIPE BODY GEOMETRY
' Wall Thickness (in.)

i Nominal OD (in.) 05400[ Drift Diameter (in.}

_ Nominal Weight (ppf) ' 2480) Nominal ID (in.)  CSCHBY API Alternate Drift Dia. (in.) N/A;
Plain End Weight (ppf) 23.95; Plain End Area {(in.}) 7.037!
PIPE BODY PERFORMANCE
| Material Specification i p110 ' Min. Yield Str. (psi) ' 110,000 | Min. Ultimate Str. (psi) ¢ 125000
Collapse ! Tension : Pressure o .
APl (psi) T (31880 Pi. End Yield Str. (kips) ) 774 Min. Int. Yield Press. (psi) @
High Collapse (psi) ' N/A : Térque ' Bending
- Yield Torque (ft-lbs) 97,830 ' Build Rate to Yield (/100 ft) 84,0}
GB CD Butt 6.875 COUPLING GEOMETRY
" Coupling OO (in.) ' 68757 Makeup Loss {in.) ' 4.4375)
Coupling Length (in.) 8.875! Critical Cross-Sect. (in.%) 10.171;

GB CD Butt 6.875 CONNECTION PERFORMANCE RATINGS/EFFICIENCIES

Material Specification i API P-110 | Min. Yield Str. (psi) ' 110,000 Min. Utimate Str.(psi) ' 125,000 |

Tension ' Efficlency Y Bending

Thread Str. (kips) o 802 Internal Pressure (%) IOO%E Build Rate to Yield (°/100 ft}) 73._3§

" Min. Tension Yield (kips) 1,063 : External Pressure (%) 100%; ~ Yield Yorque

. Min. Tension Ult. (kips) . 1,208 - Tension (%) ; _ 100%, Yield Torque (ft-Ibs} 42,440
; Joint Str. (kips) . 802 Compression (%) ) 100%}
{ Ratio of Areas (Cplg/Pipe) 1455

" Min. MU Tq. (ft-Ibs) ? 10,000| Max. MU Tq. (ft-Ibs) ' 20,000] RunningTq. (ft-bs) ' SeeGBTRP '

S ‘ Max. Operating Tq. (ft-lbs)* ’ 40,320

Units: US Customary {lbm, in., °F, Ibf)

1 kip = 1,000 lbs

* See Running Procedure for description and limitations.

See attached: Notes for GB Connection Performance Properties.

GBC Running Procedure (GBC RP): www.gbconnections.com/pdf/RP-GB-DWC-Connections.pdf
Blanking Dimensions: www.gbconnections.com/pdf/GB-DWC-Blanking-Dimensions.pdf
Connection yield torque rating based on physical testing or extrapolation therefrom




adiFFTTR
GB connections

kddlld? :roincering the Right Connections

10.

1.

12,

Notes for GB Connection Performance Properties

Rev. 0 (fuly, 2017)

ENGINEERING THE RIGHT CONNECTIONSW

" All dimensions shown are nominal. Plain end weight is calculated in accordance with APl TR 5C3. Performance properties are empirical, based on nominal dimensions, minimum materiatl yield and ultimate strengths, and

calculated in general accordance with industry standard formula(s) assuming uniaxial loading. All properties are calculated on the basis of materials at room temperature. NOTE: Material properties change with temperature.

Joint strength is the lesser of pipe thread strength and minimum coupting tenslon as calculated in accordance with APl TR 5C3. Tensile efficiency is calculated using coupling strength based on ultimate material strength per API
TR 5C3 divided by plain end yield strength of the casing. Minimum Coupling Tension based on material yield strength is provided for information only. Performance values presented for tension do not account for failure by pull-
out (which can occur for casing with larger D/t ratios), effects of intemal and extemal pressure, thermally induced axial loads, casing curvature (bending), and/or other static and dynamic loads that may occur singulady or in
combination during downhole deployment and with subsequent well operations.

Drift diameters are based on Standard and Altemate drift sizes per APl 5CT. Drift diameters are not specified for APl 5L pipe. Drift diameters shown on GB Connection Performance Property Sheets represent the diameter of the
drift mandre! used for end-drifting after coupling buck on. When shown, the altemate drift diameter is used for end drifting. Drift testing is performed in accordance with currently applicable API Specifications.

Minimum Intemal Yield Pressure Performance values for Casing (AP| 5CT), Line Pipe (AP! 5L), and mill casing proprietary grades are based on APl TR 5C3 formulas and assume 87.5% minimum wall thicknesses. Minimum
Intemal Yield Pressure efficiency for GB Connections is the lesser of the Minimum Intemal Yield Pressure of the coupling and Leak Resistance divided by pipe body Minimum Internal Yield Pressure (all based on APl TR 5C3
formulas). GB Connections typically demonstrate pressure resistance exceeding the mating plpe body unless otherwise noted with a pressure efficiency < 100%. Pressure efficiency can only be achieved when connections are
properly assembled in strict accordance with GB Tubulars' Running Procedures b m/pdf/RP-GB-DWC-Connection: f and www.gb rs.com/pdf/RP-20-GB-| nd-GB-3|

Compression efficiency of the Casing/Connection combinations does not consider the axial load that causes pipe body buckling. The compressive load that causes buckling is usually less than the pipe body compressive yield
strength and is dependent on a number of factors including, but not limited to, string length (or slendemess ratio; L/D), thermally induced axial loads, and annular clearance that may (or may not) lend side support to the casing
string. .

Bending values assume a constant radius of curvature where the casing is in uniformly intimate contact with the wall of the wellbore (i.e. when the upset at the coupling OD is small compared with wellbore wall iregularities).

When the radius of curvature is not constant due to large wellbore wall irregularities, varying trajectory, micro doglegs, wash-outs, rock ledges, and other downhole conditions, unpredictable excessive bending stresses can occur
that may be detrimental to casing and connection performance.

Fatigue failures are a function of material properties, stress range, and number of stress reversal cycles. APl 5CT, API 5L, and mill proprietary casing/coupling materials have a finite fatigue life. Higher stress ranges yield lower
fatigue life. So as a general rule of thumb, casing should never be rotated at higher RPMs than needed for task accomplishment. For the same stress range, casing rotated at 25 RPMs will generally last 4 times longer (more
rotating hours) than casing rotated at 100 RPMs. However with fatigue, there are opportunities for unexpected higher stress reversal levels associated with vibration, thermally induced axial loads, and bending (see above) in
addition to all other stress reversals imparted during running, rotating, reciprocating, pressure testing, pumping, etc. The extent and quality of the cement job is also a factor. Under aggressive, high-volume, multi-stage hydrautic
fracturing operations, the casing string (including the connections) is severely taxed such that local stress range(s) and actual number of applied cycles cannot be precisely determined without full string instrumentation.

External pressure efficiency (expressed in percent) is the ratio of the lesser of Minimum Intemal Yield Pressure and Leak Resistance for coupling (calculated per APl TR 5C3) divided by the API collapse rating of the casing.
External pressure efficiency has not been verified by testing and does not consider other applied loads. External pressure efficiency does not account for any high collapse rating that may be shown on GB Connection Performance
Property Sheets.

Maximum Makeup Torque is provided for guidance only. This value is not the same as the Connection Yield Torque shown. Connection Yield Torque is the lesser of yield torque rating for the critical cross-section of pipe body,
connector body, and pin nose and the threadform load flank bearing area. Connection Yield Torque does not consider radial buckling of the pipe or connection due to excessive jaw pressure during torque application. Torque in
connections can increase or decrease over that applied at makeup (connection tightening/loosening) with rotating and stimulation operations due to slip-stick, shock loads, bending, tight spots, vibration(s), temperature, and other
downhole factors that may occur individually or in combination. Due to circumstances beyond the control of GB Tubulars, User accepts all risks associated with casing and connection related issues that occur during and after
rotating operations.

Every GB Connection requires the proper amount and distribution of thread compound to all pin and coupling threads and careful field make up in strict accordance with GB Tubulars’ Running Procedures to provide expected
levels of performance in service.

Reactions among water, drilling muds and other fluids, and chemicals introduced by User with downhole formation fluids may result in an environment detrimental to casing and connection performance. User should carefully

consider all aspects of the string design including material compatibility with respect to possible corrosion, sour conditions, and other factors that may result in unexpected casing and/or connection failure at or below published
ratings.

Performance Properties are subject to change without notice. User is advised to obtain the current GB Connection Performance Property Sheet for each application.

Limitations

Data presented in GB Performance Property Sheets and Running Procedures (“GB Information”) is provided for informational purposes only and intended to be supplemented by the professional judgment of qualified
personnel during design, fleld handling, deployment, and all subsequent well operations.  The use of GB Information Is at the User’s sole risk.

GB Connections, LLC.’s Terms and Conditions of Sale, including, but not limited to, Paragraph 10 (“Warranty; Disclalmer”), Paragraph 11 (“Limitation of Remedies”), and Paragraph 18 (“Subsequent Buyers”) thereof,
are incorporated into the GB Information for all purposes. By using GB Information, the User represents and warrants to GB Connections, LLC. that the User has read and understands GB Connectlons, LLC.'s Terms
and Conditions of Sale and agrees to be bound thereby. GB Connections, LLC's Terms and Conditions of Sale are posted on its website and avallable for viewing and downloading at the following link:
www.gbtubulars.com/pdf/Terms-and-Conditions.pdf.

All sales made by GB Connections, LLC are subject to Its Terms and Conditions of Sale, reference to which is hereby made for all purposes. GB Connections, LLC.'s Terms and Conditions of Sale are posted on Its

website and available for viewing and downloading at the following link: www.gbtubulars.com/pdf/Terms-and-Conditions.pdf. Purchasers and users of any product(s) from GB Connections, LLC. automatically agree to
be bound by GB Connectlons, LLC.'s Terms and Conditlons of Sale.
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OVERVIEW

This field running procedure applies to makeup of GB Drilling with Casing (GB DwC) Connections which include
GB CD, GB CDE, GB RDB, AND GB RDB WS Connections with GB Butt (Buttress), GB 4P, and GB 3P thread forms.
All of these connections are suitable for Running (standard casing applications), Rotating (to aid string
advancement), Drilling (Drilling with Casing/Drilling with Liners) and Driving. This procedure also applies to the
legacy GB Connections known as GB Butt and GB 3P.

Numerous factors impact the makeup torque of Buttress (GB Butt) and Modified Buttress Threads (such as GB 4P
and GB 3P). Some of these factors include but are not limited to: allowable threading tolerances, joint characteristics
(OD, straightness, hooked ends, and weight), vertical alignment (derrick, top drive, and elevator alignment relative to
rotary table), thread compound (amount and distribution), snub line (location and orientation), distance between tongs
and backups, temperature/weather, equipment type, efficiencies (electrical, hydraulic and mechanical), grips/dies
(type, condition, orientation, location, contact area, and grip distribution), measurement equipment, gauge calibration,
personnel, etc. The nature of these types of connections makes it impossible to provide makeup torque values that
will yield proper power tight makeup on every rig under all circumstances with the wide variety of existing connection
makeup equipment.

This procedure has been designed to determine the Running Torque required for proper power tight makeup of GB
Connections under the circumstances and with the actual equipment, set up conditions, weather, etc. that exist at the
time of running. With proper execution of this procedure, GB Connections will be properly and consistently
assembled.

LIMITATIONS

This GB Running Procedure provides the basic recommended practices and is intended to be supplemented by the
professional judgment of qualified personnel based on observation of actual makeups throughout the casing run. GB
DwC Connections require the proper amount and distribution of thread compound to all pin and coupling threads and
careful field makeup in strict accordance with GB Connections’ Running Procedures to provide expected levels of
performance in service.

GB Connections, LLC.'s Terms and Conditions of Sale, including, but not limited to, Paragraph 10 (“Warranty;
Disclaimer”), Paragraph 11 (“Limitation of Remedies’), and Paragraph 18 (“Subsequent Buyers”") thereof, are
incorporated into this document for all purposes. With purchase and use of GB Connections products, the recipient
represents and warrants to GB Connections, LLC. that the recipient has read and understands GB Connections,
LLC’s Terms and Conditions of Sale and agrees to be bound thereby. GB Connections, LLC's Terms and Conditions
of Sale are posted on its website and available for viewing and downloading at the following link:

www .gbconnections.com/pdf/Terms-and-Conditions.pdf.

DEFINITIONS
1. Minimum Makeup (MU) Torque: Connections must have at least this amount of torque applied.
2. Shoulder Torque: MU torque required to achieve shoulder engagement.

3. Running Torque: Developed at start of casing run per GB Running Procedure and once established, used
for the rest of the joints in the string. Using date established with progression of the casing run. The Running
Torque may be adjusted as needed to stay within parameters defined here. The Running Torque will likely
vary with each job due to the factors listed in the Overview section.

4. Delta Torque: Difference between Shoulder Torque and final makeup torque.

Maximum Makeup (MU) Torque: Assembly torque shall not exceed the Maximum MU Torque shown on
size, weight, and grade-specific GB Performance Property Sheets at the beginning of a casing run when

o
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adiFFTR Running Procedure for Casing with October 29, 2007

GB connections GB Drilling with Casing Rev. 13 (05/16/2018)
QUMY  £nsincering the Right Connections Connections

establishing the Running Torque. in the unlikely event that Running Torque determined by the procedure
meets or exceeds the Maximum MU Torque, call GB Connections for assistance.

6. Yield Torque: Torque that causes yielding in the connection (usually yielding of the pin nose). Yield Torque
rating does NOT consider the torque that may radially buckle the pipe body at the grip points. Yield Torque
values for the pipe body and connection which are based on nominal dimensions and minimum material yield
strength.

7. Maximum Operating Torque: The Maximum Operating Torque shown on the GB Connections Performance
Property Sheets includes a 5% safety factor on Yield Torque. As such, it represents the limiting torque
spike that can be applied to the connection during rotating operations. The Maximum Operating Torque
is NOT the Maximum MU Torque and is NOT a sustainable rotating torque. Operating at the Maximum
Operating Torque for any length of time may damage connections due to likely random, unexpected torque
spikes that occur during rotating operations. USER should carefully consider this value to determine if a
higher Safety Factor on Yield Torque is more suitable for the project-specific application.

KEY INFORMATION

Thread Compound: Best-O-Life 2000, Best-O-Life 2000 Arctic Grade (AG), APl Modified, APl Modified Hi-
Pressure, or any industry recognized equivalent to these products. Thread compound may
also be referred to as “dope”. User should avoid products that include Metal Free (MF) in
the product name. Tool joint compounds are expressly forbidden for makeup of GB DwC
Connections. Apply thread compound to all pin and box threads as described here is
required per this procedure.

Torgue Values: Minimum and Maximum MU Torque values are provided on individual GB Connections
Performance Property Sheets available at the following link:
hitp.//lwww .gbconnections.com/connection_selector.php.

Continuous Makeup:  Makeup of GB Connections SHALL START AND CONTINUE WITHOUT STOPPING until
full power tight makeup is achieved.

Makeup Speed: Use of high gear at no more than 20 RPMs is permissible once proper starting thread

engagement has occurred. THE FINAL TWO (2) TURNS, AT A MINIMUM, SHALL BE
COMPLETED IN LOW GEAR AT LESS THAN 6 RPMS.

Pin_Nose Engagement: Pin nose engagement is indicated by a spike on an analog torque gauge or a sharp vertical
spike on a torque vs. turn plot. As a secondary check, proper power tight makeup is achieved
when the coupling covers approximately half of the API Triangle Stamp on the pin. The
triangle will be stamped on the pin member as indicated by a white locator stripe.

Acceptance Criteria:  All GB Connections must exhibit shoulder engagement (achieve pin-to-pin or pin-to-shoulder
engagement) with a: (1) Delta Torque ranging between 10% and 50% of majority of the
Shoulder Torque and (2) final torque not exceeding the Running Torque as established
in this procedure. Outlier joints that require additional attention would be an exception to
Maximum MU Torque limit as discussed under Comments, Troubleshooting.

It is imperative that the following procedure be executed carefully at the beginning of every casing run to determine
the Running Torque (torque to be used for the rest of the string). Torque values established on an individual casing
run are never transferrable to other runs. The procedure should be fully executed for each and every casing run.

Page 2 of 8
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GB connections GB Drilling with Casing Rev. 13 (05/16/2018)
MY  £ngincering the Right Connections Connections

The Running Torque is determined while running the first 10 joints after joints assembled with threadlocking
compounds are made up. Sometimes more than the first 10 joints will be needed to establish the Running Torque
due to erratic results and/or other run-specific conditions. The Running Torque may have to be re-established or
adjusted during the casing run under certain conditions' and observations. Use the size-specific GB Connections

Performance Property Sheets (http://www.gbconnections.com/connection_selector.php) for physical properties for

the Minimum and Maximum MU Torque values.

Connections shall be made up until shoulder engagement with Delta Torque 2 10% of the Shoulder Torque (not
to exceed the Maximum MU Torque, see procedure below) using the Running Torque value established in this
procedure. The Maximum MU Torque at the beginning of the casing run for establishing the Running Torque shall
be limited to the value shown on the applicable GB Connections Performance Property Sheet. The Running Torque
shall be used thereafter and throughout the run as the limiting makeup torque value. The Maximum MU Torque on
the GBC Performance Property Sheet value is given as a practical limit for avoidance of thread galling, connection
damage, and possible tube damage due to excessive jaw pressure that can occur with application of extreme makeup
torque. Contact GB Connections if more than the Maximum MU Torque value is required for shoulder engagement
and/or final makeup, or if torque exceeding the Maximum Operating Torque value is required for the intended
service.

PROCEDURE FOR ESTABLISHING RUNNING TORQUE

1. Remove coupling thread protectors only after casing is set in V-Door.

2. Always apply fresh thread compound to coupling threads and internal shoulder (where applicable). See
Comment No. 1 (below) for discussion on proper amount of thread compound.

3. Remove pin thread protectors only after joint is raised in the derrick. Visually inspect pin threads for sufficient
thread compound as described in Comment No. 1; add fresh compound to pin threads and pin nose.

4. Fresh thread compound should NEVER be added on top of dope contaminated with dust, dirt, and/or debris.
Threads observed to have contaminated thread compound shall be thoroughly cleaned and dried before applying
fresh thread compound.

5. Stab the pin carefully into the coupling of the joint hanging in the rotary table. A stabbing guide is recommended
to protect the pin nose and leading thread from physical damage that may contribute to thread galling. Make up
each connection until shoulder engagement plus Delta Torque between 10% and 50% of the Shoulder Torque
without exceeding the Maximum MU Torque . Record the Shoulder Torque observed for the first 10 joints
(excluding threadiocked accessory joints). The Running Torque is (a) the Minimum MU Torque shown on the
GB Connections Performance Property Sheets or (b) the Maximum
Shoulder Torque recorded from the first 10 makeups + 10%,
whichever is higher (rounded to the next highest 500 ft.-lbs.) When
making up the initial joints for establishing the Running Torque carefully
watch the torque gauge for the Shoulder Torque and try to manually
shut down the tongs before reaching Maximum MU Torque shown on
the GB Connections Performance Property Sheets. Alternately, the
dump valve should be set to the Maximum MU Torque during this initial
process.

6. After the first 10 makeups (more if necessary due to conditions at the \
time of the run), use the “Running Torque" established in Step 5 for | :
the remainder of the string. A dump valve is strongly recommended to R
stop makeup once the established Running Torque is achieved. COUPLING. |

' Examples include but are not limited to more than an occasional low or high Delta Torque, string of mixed mills, equipment
change, large temperature change, and wobbling or noticeable vibration when joint is tuming.

Page 3 of 8
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bl rineering the Right Connections Connections

7. All connections made up with the established Running Torque should achieve shoulder engagement with the
minimum amount of Delta Torque. Carefully watch for the spike on the torque gauge during each make up to
verify shoulder engagement. As a secondary verification, randomly check the makeup position relative to the
API Triangle Stamp during the run. Proper power tight makeup position is achieved when the coupling covers
approximately half of the API Triangle Stamp on the pin (see accompanying photo).

8. All connections should achieve shoulder engagement with at least 10% Delta Torque before the Maximum MU
Torque is achieved.

COMMENTS, TROUBLESHOOTING

1. GB Connections are thread compound friendly. Thread compounds
shall be handled, mixed, and applied in strict accordance with the
manufacturer's instructions. THREAD COMPOUND SHALL BE
APPLIED TO BOTH PIN AND COUPLING THREADS AND
OPPOSING PIN NOSE OR SHOULDER AREA OF EVERY
CONNECTION. Sufficient thread compound has been applied when
all threads (pin and coupling), pin nose, and coupling ID surfaces are
completely covered WITH NO GAPS OR BARE SPOTS. The thread
form should be discernible beneath the compound; i.e. when the 5
thread valleys appear half full Be generous with the thread 1

i
|

compound; but avoid over-doping to the point where excessive 5 —
amounts are squeezed out during assembly. Use of a mustache brush ;‘ .
is the preferred method for applying and distributing thread

compounds to GB Connections. Properly doped GB Coupling. g5

2. If threads are cleaned on racks, new dope shall be applied in a light,
even coat to both pin and coupling threads. See Comment No. 1
above for description of sufficient thread compound. Clean thread
protectors shall be re-applied to freshly doped pin and coupling threads
uniess the casing run is imminent (no more than a few hours) to avoid
contaminating exposed thread compound.

3. All connections should achieve shoulder engagement before reaching
the "Running Torque" value determined by this procedure. Any
connection that does not achieve shoulder engagement at the
established "Running Torque"” value shall be visually inspected for
position relative to the API Triangle Stamp.

a) If the coupling is shy of the API Triangle Stamp Base, the connection shall be broken out, cleaned and
inspected visually for thread damage, re-doped, and made-up again (or laid down if threads are damaged).
Connections that have not achieved shoulder engagement SHALL NEVER be backed up a couple of turns
and remade. They shall be completely broken out, cleaned and inspected as described above.

b) If the coupling covers the API Triangle base but does not cover approximately half of the Triangle Stamp,
add additional torque to achieve shouldering and finish the makeup. Itis common to see high torque (possibly
exceeding the Maximum MU Torque ) to initiate connection turning. This is acceptable as long as the torque
drops off once movement starts and then spikes with shoulder engagement. if acceptable makeup doesn't
occur with one additional torque application, the connection shall be broken out (as described in 3a above).
With an additional attempt, it is OK for the final torque to exceed the Running Torque but it should not
exceed the Maximum MU Torque (except to initiate additional turning).

¢) Any connection not properly assembled (i.e. not meeting the acceptance criteria) in two (2) attempts
(provided threads pass a visual inspection each time) is reject and shall be laid down.
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4. At the established Running Torque, the connections will generally shoulder with Delta Torque between 10%
and 50%. High interference connections will tend to have a higher Shoulder Torque and less Delta Torque
(at least 10% of the Shoulder Torque is required). Low interference connections will tend to have lower
Shoulder Torque and more Delta Torque . In general, the GB Connections makeup consistently but will vary
due to any of the factors enumerated in the second paragraph of the Overview section of this procedure.
However, wide variability on more than a few joints should be investigated for a root cause and, if necessary, a
new Running Torque should be adjusted as described below.

If a connection appears to have shouldered but doesn't have at least 10% Delta Torque, the position relative to
the API Triangle Stamp should be checked. In just about every instance, the position will have covered the
triangle base, so additional torque can be added to complete the makeup as discussed in 3.b) above. Expect an
instantaneous spike with showing more than 30% Delta Torque with application of additional torque. Under this
condition, this makeup is acceptable.

Similarly, random connections here and there with more than 30% Delta Torque is generally not cause for
concern. However, if overshooting the 30% maximum Delta Torque target occurs frequently, then the
established Running Torque value should be walked down in 500 ft-Ibs. to 1,000 ft-lbs. increments until
connection makeup routinely falls in line with the stated acceptance criteria.

5. Torque vs. Turn monitoring systems are recommended for field
makeup of GB Connections. While Torque vs. Turn plots provide TORQUE vs. TURNS
good information about makeup, they SHALL NOT BE
SUBSTITUTED FOR DIRECT VISUAL OBSERVATION OF THE
CONNECTION DURING ASSEMBLY. There is no second chance
to watch field assembly of a connection. Torque vs. Turn plots can
always be viewed for verification purposes once a makeup is finished.
When available, torque vs. turn plots shall finish with a clearly defined
spike as shown in the graphic to the right. The general character of
torque vs. turn plots for good makeups will become evident after the
first ten (10) makeups (again, more may be necessary due to rig- / /
and/or equipment-specific conditions). Any makeup that results in a > SHOULDER TORQUE

DELTA TORQUE (TQ) 2
10% OF SHOULDER TQ <

A
|

N

SPI

AN

D)

TORQUE

piot that is “out-of-character"? when compared with the majority of | | l
plots from previous good makeups should be checked carefully.
TURNS

When using Torque vs. Turn monitoring equipment, GB
recommends setting a reference torque value of 500 ft.-Ibs. or 10% of the minimum makeup torque (whichever
is lower) to normalize the resulting plots. Plot scales should be set so data spans at least 2/3 of the turns scale
on each plot (15 turns will usually be sufficient at the start and can be reduced based on data from the first few
joints). UNDER NO CIRCUMSTANCE SHOULD MAKEUP BE STARTED UNTIL THE MONITORING
SYSTEM IS READY TO RECORD DATA.

6. Occasionally the mili side of a GB Connection may turn during field makeup. When observed, the makeup should
continue without stopping per this procedure. It may be helpful to scribe a vertical line across the coupling-pipe
interface to aid estimation of mill side turning if it is observed with some frequency. The amount of mill side turn
should be carefully observed and estimated. If the mill side turns less than %2 turn and all other aspects of the
makeup are good, the connection is acceptable. If the mill side turns more than ¥z turn trouble- shooting should
be initiated paying particular attention to amount and distribution of thread compound, vertical alignment, weight
of joint, hooked end on pipe, and other possible factors that may contribute to possible high torque during field
makeup. Counting turns can help to estimate if coupling will need to be stopped to avoid over rotation. It should

2 An “out-of-character” plot may initiate with a high torque, show significantly steeper slope from the start of makeup, wide torque
undulations as makeup progresses, no clearly defined spike, insufficient/inconsistent turns, etc.
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be noted that mill side turning during field makeup occurs occasionally and should not be concerning. Frequent
or persistent mill side turning is a symptom that needs troubleshooting and appropriate corrective action.

7. A double wrap of the pick-up sling should be used when raising casing into the derrick when lifting subs, single
joint, side-door, or slip elevators are not being used.

8. Higher torque may be required to achieve shoulder engagement when threadlock compounds are applied. User
is advised to carefully follow the manufacturer’'s instructions with respect to mixing, application, temperature, and
time. Torque ranges with threadlock compounds cannot be estimated due to many variables including but not
limited to temperature, time, connection tolerances, and surface finish. In these cases, carefully monitor makeup
to be sure shouldering occurs. The only exception to the shouldering requirement is with float equipment (float
shoe and float collar) that will be assembled with a threadlocking compound. In this case, makeup to a position
that covers the base of AP| Triangle Stamp is considered satisfactory.

9. Manual and automated dump valves can miss the established Running Torque due to several factors. Slightly
overshooting the Running Torque is not cause for concern as long as the final “dump” torque is not excessive,
and the equipment used is generally consistent joint-to-joint. Overshooting the Running Torque with a final
makeup speed greater than 10 RPMs is risky and potentially harmful to the connection as discussed below.

10. Attached is a "Worksheet for determining GB Connections Running Torque at the beginning of a Casing Run”
for use at the start of any casing run using GB Connections. GB recommends that this worksheet be filled out
and maintained with the casing run records.

MAKEUP SPEED

To reiterate: Use of high gear at no more than 20 RPMs is permissible once proper starting thread engagement has
occurred. THE FINAL TWO (2) TURNS, AT A MINIMUM, SHALL BE COMPLETED INLOW GEAR AT LESS THAN
6 RPMS.

Making up connections at RPM exceeding those listed above may result in unsatisfactory connection performance
downhole. Risks associated with excessive makeup RPMs are common for any connection with internal pin nose
engagement. High speed makeup can:

1. Impart an unnecessary impulse load at nose contact. Certain materials are more susceptible to
cracking under sudden or instantaneously applied loads.

2. Inhibit efficient movement of and trap thread compound under high pressure causing additional and
unquantifiable high hoop stresses in the connection.

3. Result in significant overshoot of established dump torque value due to equipment latency between
signal and equipment shut down resulting in higher but unknown actual final torque value. Excessive
overshoot can result in pin nose yielding.

PROCEDURE SUMMARY

1. Remove coupling protectors after casing is set in V-Door and apply fresh thread compound to
coupling threads.

2. Raise joint in derrick, remove pin protectors, and apply fresh thread compound to pin threads and
pin nose.

3. Carefully stab pin into coupling and makeup to pin nose engagement. Try to stop makeup without
exceeding the Maximum MU Torque (shown on GB Connections Performance Property Sheets).
Carefully watch for and note the Shoulder Torque.

4. Record Shoulder Torque and Final Torque values, and position relative to AP! Triangle Stamp for
first ten (10) connections, more if necessary due to run/rig-specific conditions.
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5. The Running Torque is (a) the Maximum MU Torque shown on the GB Connections Performance
Property Sheet or (b) the maximum torque required for shoulder engagement + 10% Delta Torque
determined from the first 10 makeups, whichever is higher. Use the attached Worksheet to record
this data and determine the Running Torque.

6. Make up the rest of the string at the Running Torque determined in the previous step verifying each
connection has shouldered with between 10% and 30% Delta Torque.

DO’s and DONT’s

P pn =2

o

© ©® N O

11.

12.

13.

14.

15.
16.

DO check vertical alignment.
DO apply thread compound to all pin and coupling threads, pin nose and coupling shoulder area.
DO establish the Running Torque in accordance with GB Procedures.

DO make adjustments to Running Torque if indicated by inconsistent makeups during the casing
run.

DO check every makeup for a clear indication of shouldering with a minimum Delta Torque 2 10%
of the Shoulder Torque.

DO reject any coupling that is not properly made up after two (2) attempts.

DO carefully stab pins into coupling (use a stabbing guide for casing smaller than 9 5/8” OD).
DO finish the makeup with at least two (2) full turns in low gear at 6 RPMs or less.

DO make up every connection continuously o pin nose engagement without stopping.

. DO make note of anything that occurs with any connection makeup such as backup grips slipped,

connection inspected and remade, etc.

Do check out every connection that appears out of character relative to the population. An example
would be a connection that is completed in significant fewer turns than most others. Check the
triangle stamp and record position and take corrective action if needed.

DO add torque to any connection that appears to achieve pin nose engagement but not 10% delta
torque.

DO adjust the Running Torque up or down in increments to achieve consistent Delta Torque
between 10% and 30%.

Do make note of any anomaly during any connection makeup, such as backups slipped, mill side
turned, etc.

DO NOT over dope.

DO NOT exceed the Maximum MU Torque as shown on the GB Connections Performance Property
Sheets during assembly.
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17. DO NOT make up any misaligned connection.
18. DO NOT exceed 20 RPMs in high gear and 6 RPMs in low gear for the final two (2) full turns.

19. DO NOT remove pin thread protectors until pipe is hanging in the derrick.

20. DO NOT ever back a connection up a couple of turns and remake. Any connection requiring this
type of attention SHALL be broken out completely, cleaned, visually inspected, and if OK, re-doped

and remade.
21. DO NOT hesitate to contact GB Connections with questions before and during any casing run.

RECOMMENDED EQUIPMENT

o Stabbing Guide
e Mustache Brush
e Torque vs. Turn Monitoring Equipment or Dump Valve

Page 8 of 8




Worksheet for determining GB Connection Running Torque at the beginning of a Casing Run
: ignore joints that are assembled with threadlock compounds. See "Addendum Procedure for GB Connestions Assembled with Threadiocking Compounds” availableat )
L \{vww.gbconnections.corn.

Pertinent Excerpt from GB Running Procedure

S. Stab the pin carefully into the coupling of the joint hanging in the rotary table. A stabbing guide is recommended to protect the pin nose and leading thread from physical
damage that may contribute to thread galling. Make up each connection until shoulder engagement plus delta torque 2 10% of the shoulder torque without exceeding the
Maximum Makeup Torque. Record the shoulder torque observed for the first 10 joints (excluding threadlocked accessory joints). The Running Torque is (a) the Minimum
Makeup Torque shown on the GB Connection Performance Property Sheets or (b} the Maximum Shoulder Torque recorded from the first 10 makeups + 10%, whichever is higher
(rounded to the next highest 500 ft.-lbs.) When making up the initial joints for establishing the Running Torque carefully watch the torque gauge for the shoulder torque and try
to manually shut down the tongs before reaching Maximum Makeup Torque shown on the GB Connection Performance Property Sheets. Alternately, the dump valve should be
set to the Maximum Makeup Torque during this initial process.

6. After the first 10 makeups (more if necessary due to conditions at the time of the run), use the “Running Torque" established in Step 5 for the remainder of the string. A dump
valve is strongly recommended to stop makeup once the established Running Torque is achieved.

Casing Data Comment
0D {in) See GBC Performance Property Sheet
Weight (ppf) See GBC Performance Property Sheet
Grade See GBC Performance Property Sheet
Min MU Torque (ft-lbs) See GBC Performance Property Sheet
Max MU Torque (ft-Ibs) See GBC Performance Property Sheet
The Maximum Operating Torque is NOT the Maximum Makeup Torque and is NOT a sustainable rotating
Max Operating Torque (ft-lbs) torque. Operating at the Maximum Operating Torque for any length of time will likely damage the
connection.
Shoulder Final Triangle Stamp
Torque Torque Position Sketch
Notes Joint No. {ft-Ibs) (ft-Ibs) (&)
Required 1
Required 2
Required 3
Required 4
Required 5
Required 6
Required 7
Required 8
Required 9
Required 10
Optional | .11
Optional . 12
‘ Optional ‘13
Qplibnal 14
Opfio'nal 15
Max. Shoulder Torque
A Max. Shoulder Torque + 10%
B Min. Makeup Torque
(from GB Conn. Data Sheet)
Runriing Torque (ft-1bs) 7 - Aor B, whichever is greater.

Optional joints should be added if there is wide variability in shoulder torques recorded during the initial 10 joints. Judgement should be used to determine if more than 10 joints are needed for
the purpose of establishing the Running Torque and, if so, how many more should be added.

Wide variations in Shoulder Torque during the first ten (10) joInts suggest other issues requiring attention such as poor alignment, improper amount and distributlion of thread compound, etc.
Refer to 2nd paragraph of GB Running Procedure for possible contributing factors to aid troubleshooting.

GB Connections For Techincal Information, contact:
950 Threadneedle, Suite 130 Gene Mannella Qing Lu Jordan Kies
Houston TX 77079 gmannella@gbconnections.com alu@gbconnections.com ikies@gbconnections.com

Toll free: 1-888-245-3848
Main: 713-465-3585
* Fax: 713-984-1529

ol
Rev. 13 (05/16/2018) & P




