'CASE 2146: Appiication of HUMBLE
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S’I'ANDARD OIL AND GAS WELL LOCATIONS IN NEW MEXICO ACCORDI?\G TO RULE 104
N ~ OF THE GENERAL RULES AND REGUIATIONS

Sec Township Non.

nf' Range No 7

'(—— 790"

e~ 1190'
B

EXAMPLE A -~ Shows Standard Gas Well location in San Juan, Rio Arriba and Sandoval
Counties. 200' crosshatched square shows portion of 400' square which is a
standard location for oil or gas wells. These locations may be used in any
quarter section.

EXAMPLE B - Shows standard gas well location for: the State, except San Juan, Rio
Arriba and Sandoval Counties. These locations may be used in any quarter
section.

EXAMPLE C - Shows Standard 0il Well location for the State. This location may be
used for a wildcat 0il or gas well except in San Juan, Rio Arriba and Sandoval
Counties. This location may be used in any quarter quarter section.
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- - NEW MEXICO OIL CONSERVATION COMMISSION

SANTA FE, NEW MEXICO 7-3-58
APPLICATION FOR DUAL COMPLETION
) :T::Td Name o T e SR £ OF Y. 11 VNN . L ate -
Candill lea Novem...er 17, 1960
Uperator v Lease Well No.
Humble Oil & Refining Coa Do He Crockett 1
i-ocation |Unit _ e ~_|Section " |Towasaip Range -~ — — - -
of well | C : pal 155 36~
1. ifas the New Mexico 0il Conservation Commission heretofore authorized the dual completion of a well in these samz pools or in the same
zones within one mile of the subject well? YES NOo _X
2. lf answer is yes, identify one such instance: Order No. ; Operator, Lease, and Well No.:
3. The following facts are submitted: .
Upper Zone Lower Zone
0. Name of reservoir Wolfcamp Devonian o
b. Top and Bottom of 1054246 R
Pay Secticn 10553-68) Proposed 1359213648
_ (Petforations) 1057680 e
c. Type of production (Oil or Gas) il Qi1
d. Method of Production
(Flowing or Artificial Lift) Flow Pump

4. The following are attached. (Please mark YES ot NO)

X a. Diagrammatic Sketch of the Dual Completion, showing all casing strings, inclvuding size and setting, top of cement, perforated in-
) tervals, tubing strings, including diameters and setting depth, location and type of packers and side door chokes, and such other
information as may be pertinent. . ‘ _
b. Plat sbowing the location of all wells on applicant’'s lease, all offset wells on offset leases, and the names and addresses of
operatots of all leases offsetting applicant’s lease, =
c. Waivers consenting to such dual completion from each offset operator, or in lieu thereof, evidence that saxé‘offset operators have
. been fumnished copies of the application.* T“ R
d. Electrical log of the well or other acceptable log with tops and bottoms of producing rones and intervals b!:perforitfon indicated

thereon. (If such log is not available at the time application is filed, it shall be submitted as provided by Rule llZ-—‘A )

5. List all offset operators to the lease on which this well is located together with their correct mailing address. “ 5—‘{
_ - =—y
. e 'y
_Columbdian Carbon Company 1266 Butternut Ste, Abileney Texas
Shell 0il Company ' "~ Box 845, : weJ.l.JNew kzd.co :
5 e
Cities Service 0il Gompany Box 97, Hobbs, New Mexico

6. Were all operators listed in Item 5 above notified and furnished a copy of this application? YES ___ NO _3X_ . Ii answer is yes, give date

of such notification B

CERTIFICATE: I, the undersigned, state thac [ amthe _____ Agent - ofthe _Hummble Q3] and =~ =
Refining Company

(compaay), and that I am authorized by said company to make this report; and that this report was ptepated
under my supervision and direction and that the facts stated therein are true, correct and complete to the besat of my knowledge.

Signature
Should waivers from all offset operators not accompany an application for administeative approval, the New Mexico Oil Conservation
Commission will hold the application for a period of twenty (20) days from date of feceipt by the Commission’s Santa Fe office. If,
after said twenty-day period, no protest nor request for hearing is received by the Santa Fe office, the application will then be processed.
NOTE: If the proposed dual completion will result in an unorthodox well location and/or a non-standard proration unit in either or both of the
producing zones, then separate application for approval of the same should be filed simuitaneously with this application.
BKB/mcb

*
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New Mexico 01l Conservation Commission
P. 0. Box 871
Santa Fe, New Mexico

Gentlemen:

It is requested that a hearing be scheduled to permit
- the dual completion of Humble's D, H. Crockett No, 1 Well
located in the NELNWL of Section 21, T. 15 S., ‘R. 36 E.,
Lea County, New Mexico. It is proposed to dual the existing
Caudill-Devonian o0il compietion with a ‘Caudill-Wolfcamp o0il
completion. One string of 2-1/2 inch tubing will be used
inside the 5-1/2 inch casing so that the lower zone (Devonian)
can be produced through the tubing and the upper zone{Wolfcamp )
through the casing-tubing annulus. Exception to Statewlide
Rule 112-A 3is required since it is needed in order to dually
complete the well, and administrative approval is not possible
since only one £ring of tubing will be utilized.

Attached are the necessary Commission forms "Application
for Dual Completion” and an exhibit showing all wells .on
offset leases. -

It is requested that this matter be scheduled for hearing
at the Examiner hearing of December 12. We appreciate your
consideration in running a special advertisement so that this
matter may be heard this year.

Very truly yours,
HUMBLE OIL & REFINING COMPANY

By _-/

Hervey, Dow & e
P. O. Box 547
Roswell, New Mexico




GAS CCRROSION ANALYSIS

Caudill Wolfcamp { D. H. Crockett No. 2 Separator Gas 12-1-60)
O
(60 F. and 14.696 psia)

CO, - 1.1949%
HS - 0.0051% 3.25 grains/100 S.C.F.

Total Acid Gas - 1.2000%
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MULTIPIE COMPLETIONS - '“"Pf{fi_

The term "Multiple Completion' refers Lo the technlque whlch permlts two
or more reservoirs to be produced simultaneously but separately through
the same well bore. Although most multiple ccompletions are used only for
production, many wells of this type serve as multiple injection wells for
pressure maintenance or secondary recovery projects, and others are used
for the injection of fluid into one or more reserveirs while maintaining
production from others.

Technical reports are available on ‘dual completions made during the late
1930's; (lO) however, there was no significant application of the technique
prior to World War II. The wartime demand for petroleum ‘products and the
critical shortage of steel for tubular goods prompted increased vtilization

of dual completions”during the 1940's (11), (Fig. 12)}. Early dual comple-
tions were limited essentially to flow1ng wells selected to present no.
prci:lems such as sand production or high pressure., Tools and equipment
designed for use in single completions did not perform satisfactorily when
subjected ho the more severe loading imposed by dusl completions; however,
in wells where conditions were ideal, the dual completion proved to be a
successful tool; offering savings of about 45 percent in steel consumption
and approx1mately 40 percent in drilling costs as compared to the drilling
of two single wells. (}g). Because general experience with dual completions
during this period was nct entirely satisfactory, a decline in use of the
technigue occurred during the period 18946 to 1949.

The increasing cost of drilling wells and the relatively low additional
cost of the second completion revived interest in the dual completion

in the early 1950's. Equipment and techniques were rapidly improved, and
widespread acceptance of dual mmpletions followed (Fig. 12). (13). The
success and economic advantages experienced with dual complétioﬁg”since
1950 have resulted more recently in development of equipment and techniques
for triple and quadruple completions. Multiple completion techniques have
permitted production of many reservoirs which otherwise could not have been
profitably developed.

Dual Completions

Many different combinations of tubing strings and packers for dual com-
pletions may be utilized, and all equipment required is now commercially
availeble. Selection of a particular installation depends upon economics

as influenced by many consideratidns including installation cost, artificial-
1ift requirements, corrosion, sand production, and workover requirements.

To aid in selecting the optlmum-bype installation, discussion of dual com-
pletion equipment and techniques is given with specific comments on appli-~
cation of the various type installations. (;g).

Single+TFubing, Single-~Packer Dual

One of the oldest types of dual completions involves setting a production
packer on tubing between reservoirs and producing the lower interval through
the tubing and the upper interval through the tubing-casing annulus (Fig. 13).
This type completion is still popular because of simplicity and low initial
cost. It is applicable where the upper interval is a long-life flowing com-
pletion which does not present problems of sand production, severe corrosion,
or abnormal pressure.
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in order that through-tubing techniques may be utilized for workover

of the lower interval. A wireline-opérated circulating valve is usually
placed above the packer for initiating flow from the upper zone through
the tubing. The circulating valve is closed for normal production. Single
tubing dual completions are commonly made with 5-1/2-inch casing and
2-inch tubing.

Workover of an upper zone requires use of a rig and removal of the tub-
ing from the well. Concentric tubing can be used for low-pressure,
sQueeze-~cementing of the lower zorie or through-tubing dump bailers can
be employed for plugback to avoid pulling tubing. Use of the tubing
extension for workover of the lower zZone is hazardous because the casing-
tubing annulus must be used for circulation, exposing the upper zone to
worKover fluids and to squeeze pressures.

Single-Tubing, Two-Packer Dual

One of the main reasons for using two packers and only one tubing string
in a dual installation is to achieve the flexibility of producing either
zone selectively through the tubing. This type dual completion utilizes

a packer between the reservoirs dnd a second packer with selective cross-
over flow equipment above the upper reservoir (Figs. 14A and 14B). Straight
and crossover ‘flow are distinguished by the Tlow paths of upper and lower
zone production; lower zone production through the tubing is considered
straight flow while upper zone production through the tubing is defined

as crossover flow, The weaker zone, which may not flow through the casing-
tubing annulus, can be diverted to the tubing, and production from the
stronger zone can be taken through the annulus with this type installation.
Similarly, if the pressure of one reservoir is abnormally high, production
from this zone can bc-directed through the tubing with the lower-pressure
reservoir being produced through the annulus.

Workover of the upper zone of a single-~tubing, two-packer dual rzquires
that the tubing and packers be removed from the well. The lower reser-
voir may be reworked by either the conceritric tubing, dump bailer plug-
back, or wireline permanent completion method. Wireline workover of

the lower zone can be performed by retrieving the straight or crossover
flow choke by wireline and installing a tubing extension assembly of the
required length (Fig. 14C). A concentric bypass assembly is installed be-
low the extension hanger to seal the ports in the crossover flow assembly,
thus isolating the interval between packers from the circulating system.
With the exception of the bypass tool, wireline equipment and techniques
for workover of the lower completion in this type dual well are the same
as for reworking a single completion containing a packer.

Parallel-Tubing, Single-Packer Dual
Parallel-bﬁbing strings are used in a single-packer. dual installation

primarily to permit Jnaenvndent artificial 1lift of both zompletions
(Fig. 15A). A common "dual completion of this type is two strlngs of
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bing installed independently in 7-inch casing. Wireline tubing
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upper zone, but both tubing strings E ciesgemesuting
of this interval. Workover of the lower zone is accompllshed in the same
manner as previously describved for the single-tubing, single-packer dual

completion.
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Parallel-Tubing, Two-Packer Dual
The basic reasons for utilizing two packers in a parallel-tubing dual com-
pletion are (1) %o avoid exposing the casing annulus to sand-laden or
corrosive well fluids or &S abuurmal'y”°°°“”9q (?) to. nrov1de a means
of gas-lifting both zones from a common gas source in the annulus, and
{(3) to permit wireline workover of intervals below the lower packer with-
out exposing upper intervals to circulating fluids and sQueeze pressures
(Fig. 15B). 1In addition, this type installation affords & means of inde-
pendent artifieial 1ift of both intervals by rod pumps or subsurface
hydraulic pumps.

To squeeze-cement the upper zone of a parallel-tubing, two-packer dual
completion, it is necessary that the tubing and packer be pulled from

the well. However, a btubling extensicn can be utilized on the upper inter-
val for washing sand or for placement of acids or other chemicals to
stimulate the formation. The lower interval can be reworked with wire-
line permanent completion methods in a manner identical to a single com-
pletion contalning a packer because the casing-tubing annulus is completely
isolated from the upper reserveir, Similarly, other through-tubing
workover methods can be employed as in a single completion.
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Date

RECENT WELL TESTS OF DEVONIAN RESERVOIR

D. H. CROCKETT 1, CAUDILL FIELD

Method of Barrels Pe r Day )

10-16-58
11-26-59
1-2-60

10-12-60

Prodqction . Salt Water 0il Total Fluig

352 235 587
512 70 582
511 90 601

< 0 s>

Top allowable for the Devonian Reservoir -~ 272 Barrelé per Day.

\_

BEFORE EXAMINER Urz
/ P EXHILIT N2 =

—

I CASE NQ. 21 4




ARTIFICIAL LIFT CAPACTTY

Tubing Size Pumping Fluid Capacity
-Inches Level - Feet Method _ Bbls./Day

2-1/2 10,650 Rod* 260%
2-1/2 10,650 Subsurface Hydraulic 336
-1/2 10,650 Rod* 80*

2-1/2 5,000 Rod 602

2-1/2 . 5,000 - Subsurface Hydraulie 550
1-1/2 5,000 Rod

# - Specisl High

All capacities were determinéd using & volumetric efficiency
of 80 percent. :
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: 0. W. CROCKETT | | B "ORE“""“”“'NER"‘UTZ
./ /w"r’{.é’. EXHILD iNo. Q
CASE NO. 21 4 jp
( ’r’ 23" Tubing

WOLFCAMP RESERV%LRt : -
Approximate Dep o l !
be. perfarated- 1 1 10,542
16,542 '-10,580" 1 1
After Logging / " _~n & +

bt I I 1o,580°

576 °

_>—.<_:‘ Packer at 10,650'

0 U

DEVONIAN RESERVOIR
g s

13,592'-13,648"

a2 a & L}
™ T
A A R & )

)

P T SPRRRTRR T Dt e

Z N 53" Casing Set at 13,650'

v A T b

TOP OF CEMENT (- 3700 FT;>

.
N s

N 7

PROCEDURE

e ¥ oot oy A R

1. After Logging, perforate indicated pay from approximately 10,542-80".

2. Set non-retrlevable nacker at 10,650'.

3. Run 2l" tublng wlth a seating nipple and sludlng sleeve valve two joints above :
the packer. ] : i

§. Set a hlank of f plug in the seatlng nlpple, open the sleeve and acidize the
wolfcamp Reserv0|r. :

5. Swab the wolfcamp until flow is initiated, ciose the sliding sleeve valve and
produce through the annulus.

6. Run rods and return the pevonian to production.
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DRAFT
RSM/esr BEFORE THE OIL CONSERVATION COMMISSION
December 19 OF THE STATE OF NEW MEXICO
. é\ CALLED BY THE OIL CONSERVATION ~~
(v ,\ _ COMMISSION OF NEW MEXICO FOR
LA THE PURPOSE OF CONSIDERING:

e R T ' " "CASE-MNo.. 2146
J A : Order No. R-_/X¥X

‘Q~; APPLICATION OF HUMBLE OIL & REFINING

/ 6/¢COHPANY FOR AN OXIL~OIL DUAL COMPIETION
1

& ? IN THE CAUDILIL-WOLFCAMP POOL AND IN

w/”{ THE CAUDILL-DEVONIAN POOL, LEA COUNTY,
NEW MEXICO.

BY THE COMMISSION:

W AR T

_ This cause came on for hearing at 9 o'clock a.m. on

December 12 , 1960, at Santa Fe, New Mexico, before _Elvis A. Utz
Examiner duly appointed by the 0Oil Conservation Commission of New
Mexico, hereinafter referred to as the "Commission, " in accordance
with Rule 1214 of the Commission Rules and Regulations.

1

e R

NOW, on this day of December 196G, the Commission,
a quorum being present, having considered the application, the
evidence adduced, and the recommendations of the Examiner, Elvis 2.

o
Ny
e
%

Otz , and being fully advised in the premises,

FINDS 3

{1} That due public notice having been given as reguirsd by
law, the Commission has jurisdiction of this cause and the subject

matter thereof,.

e i g

* s ) . -(2) 'That the appliéant, Humble Oil & Refining Company, '
: proposes to dually complete its D. H. Crockett Well No. 1, :
y ‘located in Unit C, Section 21, Township 15 South, Range 36 East, \
NMPM, Lea Couriiy, New Mexico, in such a manner as to permit the’

3

_production of oil from the Caudill-Wolfcamp Pool and the produc-

S BN R R P 8

tion of cil €rom the Caudill-Devonian Pool through the annulus

between strings of 5 1/2-inch casing and 2 1/2-inch tubing and

3 R A
L]

through 2 1/2-inch tubing, respectively.

(3) That inasmuch as =
wewld not fe aa ads
i the best interestsof conservation

‘%{)07

ZZ,' other, safer methods of duailly completir;g the subject well; the
subject application should be denied.
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a That the subject application be and the same is hereby
1 ] .

' denied.

DONE at Santa Fe, New Mexico, on the day and year herein-
above designated. ‘

N

e

OO SR

e ]

e R

T oA, YR AT

e b i et




VONIAN RESERVOIR

RECENT WELL TESTS OF DE

p. He CROCKETT 1; CAUDILL FIELD

Method of -~ —~parreles Per D8y
Date Production Salt Water 0il ~Fotal Fiuid
10-16-58 Pump : 352 .- 235 587
11-26-59 Pump 512 70 582
1-2-60 Pump e 511 30 601
10-12-60 Pump 439 60 499

an Reservoir - 272 Berrels PeT Day.

Top allowable for the Devoni
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© ARTIFTCIAL LIFT CAPACTTY

wPﬁhpiﬂémfiuid o Capacily

Dubtng Size ;
ay

-Inches Level - Feet Method Bbls./D

10,650 Rod* 260%
10,650 Subsurface Hydraulic 336
10,650 Rod* 8O*

5,000 Rod 602

5,000 Subsurface Hydraulic 550
5,000 Rod .~ ' 210 -

% - Special High Tensile Rods

Al]l capacities were determined using & volumetric efficiency
of 80 percent.
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D Pony rods and tubing subs
Another method of surveying corrosion rate involves

the use of short sections of rods (pony rods) or short
= {suba).whick ara zandhlzeted and weiched.

Tseliicns of luunnb WSuns)

These may be placed at any de~|reql lacation in the rod or
tubing string. They arv sivimally deft in the woll for 2pproxi-
mately 3 months, after which they are removed, cleaned and
weighed to de!ermine the amount of metal lost.

While pony rods or tubing subs give an accurate
evaluation of corrosion rate at any desired location in the
string, they are costly to install and remove, and the time
between examinations is long.

3 caliper surveys

- Another - method used for determining corrosion rate
of internal surfaces of tubing is through the use of the
tubing caliper.

This too! is lowered by means of a wire line to the
bottom of the well. As the tool is retrieved, actuated feclers’
follow the surface of the tubing, reveal any irregularity and
literally feel for corroded areas and indications of pitting.
A stylus records all such irregularities as a permanent
record as the tool moves up through the tubing.

This method has the advantage of inspection without
remgval of tibing from the well. It is somewhat expensive,
however, and cannot be used if there are any obs!mcuons
in the tubing string.

REPLACEMENT RECORDS

The methods of corrosion rate evaluation described
above indicate various means by which the degree of pro-
tection derived from the use of corrosion inhibitors can be
determined. The keeping of accurate and detailed records of
parts requiring replacement because of corrosion damage
provides another valuable method of determmmg the degree
of protection.

Such replacement records will, over a period of time,
often show the development of a pattern of failure. By
following such data, it usually is a simple matter to make
changes in the system and, by so doing, improve protection.

In any program of corrosion mitigation the keeping of
accurate replacement records will prove extremely valuable.

CORROSION RATE SURVEY

The Tretolite Company offers a corrosion rate survey
service to any producer who is interested in determining
the rate of corrosion before, or during, treatment. In general,

l|u~ lvxlm;, of every “well in a field is not e

SATY, since
corrosion cates are usually very similar in ad]acent wells,
It is, therefore, suggested that 2 or 3 rvpn*:.t‘nlam(‘ “wells
from each lease or field be chosen for testing.

When_this corrosion rate survey service is requested,
the Tretolite Company wiii: T

-
LY nuppl\ \nlgmu mll s

flow stream al the well head or Row line.

caupons far incertion in the

2. Evaluate and report the results of the tests with
coupons.

3. Analyze well brine for iron, dissolved salts chlorides,
and pH.

For information on the best methods for surveying the
corrosion on your lease, call the Tretolite Field Engineer in
your production area, or write or call the nearest Tretolite
Company office.

ADVANTAGES OF
KONTOIL CORRKOSION iNHIBITORS
Dependability KontoL Corrosion Inhibitors are effec.

tive in all types of internal corrosion problems. Their use
has enabled oil producers to prevent many costly losses.

Economy KontoL - Corrosion Inhibitors protect both
carbon and alloy sieels. The protection provided by Konrow
often permits the use of carbon steel insiead of more costly
alloys. Even when plastic or cement-coated pipe is used, the
use of KoONTOL protects against coating failures. The cost
of Konrow protection is nominal in comparison to the cost
of steel and other expenses which would be incurred through
corrosion-caused failures in the absence of protection.

Fi leXIblllty KonToL ‘protects against all classes of corro-
sive attack. The usual corrosion caused hy brines, . sour
crudes, etc., is prevented, as are also hydrogen embrittle-
ment and hydrogen blistering. KontoL Corrosion Inhibitors
are available in water-soluble, oil-soluble-and-water-
dispersible, and oil-soluble-and-water.insoluble formulations.
They are effective in pumping, flowing, gas, gas-condensate,
water-flood, and water-disposal systems.

Ease of Application Kowtor Corrosion Inhibitors
are available in liquid, stick, pellet, and granular forms. They
are easily applied by pumping, dumping, or Jubricating in the
liguid form, or by simply dropping the sticks, pellets or
granules down the well.

Safety Konrol is safe to haadle, store and apply. It js
non-poisonous, non-explosive, and non-fammable under all
normal conditions. No goggles, masks, aprons, gloves, or
similar protective equipment are required for handling.

e e e

e r——

CANADA: Petrolite Corporation of Canada, Limited, Edmonton, Alberta {
ENGLAND: Petrolite Limited, 20 Savile Row, London W.1
VEMEZUELA: South American Petrolite Corporation, Hotel Avila, Caracas
FERSESCN AT

BRATI: WERCO, Ltda., Avenida Rio Branco 57-s/1410 11, Rio de janeiro :
COLOMBLA: W. F. Faulkner, Calle 19, No. 7-30, Office 807, Bogota H
GERMANY: H. C ble, Guiol 47, Frankfo.i, a.M. :
ITALY: NYMCO S.p.A. 9, Lungctevere A. da Brescia, Rome

Yws Buechn KK, No. 3, 2-Chorie, Kyobashu Chuo-Ku, Tokyo
KUWALT: £.-N. Dahdah, Box 1713, Al Kuwait
®ECCO: R. E. Power, Sierra de Mijes, No. 125, Mexico, D. F.
NETHERIANDS: F. €. C. Jenkins, Hoefbladlaan 134, The Hague
PERY: Oilfield import, S. A., Apartado 71, Talara
TRIMIDAD: Neal and Massy, Ltd., P.Q. Box 544, Port of Spain

[

‘%/n hibitors for

460-AC-5M-5953 Printed In U.S.A.
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- Docket No. 36--(y

CASE 2145: . Application of 0i] Development

Company of Toxus .orp off{ - lcase

storage of oil, Applicant, in the above-styled ceuse, seeks an

order authorizing it to stope

the East CrossroadsﬂDevonian

Production from its Santa Fe Pacific Railroad Lease (S/2 SW/4

of Section 19, Township 9 Sout
tank battery to be located on
Lease, Crossroads-Devonian Poo
9 South, Range 36 East) both i

CASE 21i6: Application of Humble 0il & Re
dual completion. Applicant, i
an order authorizing the dual
wsll’ﬁl,xIOCEtéd in Unit C, Se
36 East, Lea County, New Mexic
the production of 0il from the
production of o0il from the Cau
annulus between strings of 5%-
and through 2%-inch tubing, re

YIS Loy 1

h, Range 37 East) in a separate
its Santa Fe Pacific Railroad

1 (NE/4 of Section 26, Township
n Lea County, New Mexico,

—_

fining Company for an oil-oil

n the above-styled cause, seeks
completion of its D. H. Crockett
ction 21, Township 15 South, Range

©, in such a manner as to permit
_Caudill-WdlfcampAPoo} and the
dill-Devonian Pool through the
inch casing and 2%-inch tubing
spectively.:
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The following cases will be heard before Elvis A. Utz, Examiner, or Oliver E.

Payne, attorney, as altsrnate examiner:

CASE 2136: Application of Byard Bennett for a non-standard gas proration

: unit and for an unorthodox gas well location. Applicant, in the

above-styled cause, seeks the establishment of an 80-acre non- |
standard gas proration unit in the Jalmat Gas Pool consisting of §
the E/2 NW/4 of Section 24, Township 25 South, Range 36 East, ;
Lea County, New Mexico, said unit to be dedicated to the Ascarte-
Federal Well No. 1, located at an unorthodox location at a point
330 feet from the North line and 2310 feet from the West line of
said Section 24,

CASE 2137: Application of Caulkins 0il Company for a non-standard gas - 7?
Aprora;ion unit. Applicant, in the above-styled cause, seeks '
the establishment of a 320-acre non-standard gas proration unit
in the Basin-Dakota Pool, San Juan and Rio Arriba Counties, New
Mexico, - -comprising the SE/4, S/2 NE/4 and S/2 SW/4 of Section 16,
Townshiip 26 North, Range 6 West. Said unit is to he dedicated
to the D-268 well located in the SE/4 NE/4 of said Section 16.

CASE 2138; Application of Skelly Oil Company for permission to commingle the
production from two separate pools. Applicant, in the above-

; styled cause, seeks permission to coiiningle without separately ‘

2 : measuring the production from the Penrose Skelly and Drinkard : .

f Pools from all wells presently completed on its Baker "B" Lease ;

: consisting of the SW/4 and the W/2 SE/4 of Section 10, Township : - §

22 South, Range 37 East, Lea County, New Mexico. i

CASE 2139: Application of Cosden Petroleum Corporatlon for the promulgation.
. of special rules and regulations governing the South Prairie-
Pennsylvanian Pool, Roosevelt County, New Mexico, including a
- wrovision for 80-acre oil proration units.

CASE 2140: Application of Humble Oil & Refining Company for approval of the
North Kirtland Unit Agreement. Applicant, in the above-styled
cause, seeks approval of the North Kirtland Unit Agreement, which
unit embraces 11,478 acres of Federal and State land in Township
30 North, Range 14 West, San Juan, Mew Mexico.

CASE 2141: Application of Honolulu Oil Corporation for approval of a unit
agreement. Applicant, in the above-styled cause, seeks approval
of its McKittrick Canyon Unit Agreement, which unit is to embrace
6708 acres of Federal, State and fee lands in Township 22 South,
Ranges 25 and 26 East, Eddy County, New Mexico.
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B HUMBLE OIL & REFINING COMPANY.

- JE _—N A R “r AL A
PRODUCTION DEPARTMENT HUMPBLE  --DIVISION
WESTERN AREA

2.0. 80X 1600
R. R, MCCARTY

MANAGER

2 SotoRic MIDLAND, TEXAS

OPERATIONS SUPERINTENDENT

. DOWS
CENSINEERING COONDINATOR

A. 4. BEDFORD
ADMINISTRATIVE COOMDINATOR

Re: Dual Completion;
Appli cation for

Bumble 0il & Refining Co.
Case No. 2148

Mr. Elvis A. Utz

{ Examiner, New Mexico 0il Conservation Commission
; Santa Fe, New Mexico

Dear Mr, Utz:

In response to questions by Mr. Dan Nutter at the December 12,1960
hearing for s single string dual completion applicdtion (Case mo.
2146) the following additicnal information is presented for the
Caudil-Devonian producer in D. H. Crockett Well No. 1:

1. Sucker rod size - l-inch (56 joints + 24 feet of subs),
7/8-inch (64 joints
3/4-inch (78 Joints

>

2. Average pumping speed is 12 strokes pér minute which is con-
sidered the maximum rete for safe operation,

5. Length of stroke - 108 inches with a 520~D pimping unit.

4. Size of pumpplunger - 2-1/4 inches.

A review of well déirelopment costs for the Caudill-Wolfcamp pool ;
indicates that a single string well would cost $200,000; however,
as stated in the hearing, it would be difficult to economically

Justify this expenditure due to limited reserves anticipated from
the reservoir.

Yowrs very truly,

HUMBIE OIL & REFINING COMPANY

R. R. McCARTY

JEW/rs BY: asnmx'iésbﬁélxms =
ce: Mr. Dan Nutter
* Mr. Howard Bratton

Mr. W. S. Davis ‘ e
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pEVONIAN FI1ELD

. H. CROCKETT NO. 1
CAUDILL VEY
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GAS CCRROSION ANALYSIS

Caudill Wolfcamp ( D. H. Crockett No. 2 Separator Gas 12-1-60)
(o]
(60" F. and 14.696 psisa)

CO, 1.1949%
H,S 0.0051% 3.25 grains/100 S.C.F.

Totel Acid Gas - 1.2000%




RECENT WELL TESTS OF DEVONIAN RESERVOIR

Method of Barrels

D. H. CROCKETT 1, CAUDILL FEELD

Per Day :

Date Production Salt Water

0il

Total Fluid

10-16-58 352
11-26-59 512
1-2-60 . ~ 511
10-12-60 /' T 439

Top allowable for the Devonian Reservoir - 272

235
70
90
60

587
582
601
499

Barrels per Day.




ARTIFICIAL TIFT CAPACITY R

Tubing Size Pumping Fluid ) Capacity
-Inches Level - Feet Method , Bbls.ZDaz

~ g-1/2 © 10,650 Rod* 260%
2-1/2 10,650 Subsurface Hydraulic 336
1-1/2 10,650 Rod* 80%*
2-1/2 5,000 Rod 602
2-1/2 . 5,000 gubsurface Hydraulle 550
1-1/2 5,000 Rod - - 210

» - Special HEigh Tensile Rods

E Note: A1l capacities were determined using & volumetric efficiency
; of 80 percenti. 0

|
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“D. H. CROCKETT 1
CAUDILL FIELD

j’ 24" Tubing

~ WOLFCAMP RESERVOIR
Approximate pepth to
be Perforated-
10,542'-10, 580*

~ After Logaing

10,542'

10,580

packer at 10,650’

DEVONIAN RESERVOIR
13,592'~-13,648'

A N\, 53" Casing Set at 13,650"

TOP OF CEMERT - 3700 FT.

PROCEDURE
After Logging, perforate indicated pay from approximately 10,542-80'.
Set non-retrievable packer at 10,650'.

Run 23" tubing with a seating nipple and slldlng sleeve valve two joints above
the packer.

Set a blank of f plug in the seating nipple, open the sleeve and acidize the
‘Wolfcamp Reservoir. :

Swab the Wolfcamp until flow is initiated, close the sliding sleeve valve and
produce through the annulus.

Run rods and return the Devonlan to production.

Sx
24
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MULTIPIE COMPLETIONS T e

The term "Multiple Completion" refers to the technique which permits two
or more vreservoirs to be produced simultaneously but separately through
the same well bore. Although most multiple completions are used only for
E . production, many wells of this type serve as multiple injection wells for

' : pressure maintenance or secondary recovery projects, -and others are used
5 for the injection of fluid into one or more reservoirs while maintaining
’é; ’ production from others.

" Technical reports are available on dual completions made during the late
1930's; (10) however, there was no significant application of the technique
prior to World War 1I. The wartime demand for petroleum products and the
critical shortage of steel for tubular goods prompted increased utilization
of dusl completions during the 1940's (11), (Fig. 12). Early dual comple-
tions were limited essentially to flowing wells selected to present no
problems such as sand production or high pressure. Tools and equipment
designed for use in single completions did not perform satisfactorily when
subjected to the more severe loading -imposed by dual completions; however,
in wells where conditions were ideal, the dual completion proved to be a

{ successful tool, offering savings of about 45 percent in steel consumption

H and approximately 40 percént in drilling costs as compared to the drilling

i of two single wells. (12). Because general experience with dual completions
2 e during this period was not entirely satisfactory, a decline it use of the
technique occurred durlng the period 1946 to 1949.

The increasing cost of drilling wells and the relatively low additional
cost of ‘the second completion revived interest in the dusl completion

in the early 1950's. Equipment and techniques were rapidly 1mproved, and

§ w1despread acceptance of dual completions followed (Fig. 12). (}é). The

; success and economic advantages experienced-with dual completions since
1950 have resulted more recently in development of equipment and techniques
for triple and gyuadruple completions. Multiple completion techniques have
permitted production of many reservoirs Whlch otherw1se could not have been
profitably developed. _

Dual Completions

Many different combinations of tubing strings and packers for dual com-

pletlous may be utilized, and all equipment required ‘is now commercially .
available, Seleciion of a particular installation depends upon economics

as influenced by many considerations including installation cost, artificial-

1ift requirements, corrosion, sand production, and workover requirements.

To aid in sélecting the optimum-type installation, discussion of dual com-

pletion equipment and techniques is given with specific comments on appli-

cation of the various type installations. (14). :

AL AN,

‘ ‘ Single-TFubing, Single-Packer Dual

One of the oldest types of dual completlons involves setting a production
packer on tubing between reservoirs and producing the lower interval through
the tubing and the upper interval through the tubing-casing annulus (Fig. 13)
This type completion is still popular because uf simplicity and low initial
cost. It is applicable where the upper interval. is a long-life flowing com-
pletion which does not present problems of sand p“oduvtlon, severe corrosion,

or sbnormal pressure. ZX ‘P Z 7'7{ A
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Lubing dual completions are commonly made with 5—l/2—inch casing and
2-inch tubing.

Workover of an upper zone requires use of 2 rig and_removal of the tub-
jng from the wells Concentric tubing cen pe used for low-pressure,
squeeze—cementing of the 1ower zone OY through-tubing dump vailers can
e employed for plugpack Lo avoid pulling tubing. yse of the gubing
extension for workover of the 1OWET zone 1is nazardous pecause the casing-
Lubing annulus mist be used for circulation, exposing the upper zone b©O
workover £1uids and %O squeeze pressures; '

SingleJIubing, Two-Packer Dual

One of the main reasons for using £wo packers and only one guning string
in & dual installation is ©O achieve the flexibility of producing either
zone selectivelyithrough the tubing. This btyPe dual completion ubilizes
a packer petween the reservoirs and 2 second packer with selective cross-
over flov¥ eqpipment above the upper reservoir (Figs- 14A and-léB). Straigh®

as crossover flow. The weaker 2.0N€, which may not flo¥ thr the casing-
Lubing annulus can giverte o the Lubing, production om the
stronget —one cal pe teken ghroud the enn h this Lype nstallation.

Similarly, if the pressure oL on€ reservolr is abnormally high,uprodnction

B ghis zou€ can D€ directed ghrough the wuning with the lower—pressure

reservoir veing produced.through the annulus .

Workover of ‘the upper zone of 2 single—tubing, gwo-packer dual requires
that the cubing and packers be removedffrom the well. The 1loweTr reser-

yoir may be‘revorked'by either the concentric Lubing, dnmpﬁbailer plag-

“Witnh ©he exception of the pypass Lool, wireline equipment and gechniques

for workover of the ToweT completion in this type dual well are the same
as for reworking a single€ completidn'CQntaining a pecker-

Parallel—Tubing, Single—?acker Dual
~ : : .
Parallel—tubing strings are used in 2 singlefpacker dusl 1nstallation

primarily to permit inadz2 endent artificial 1ift of both‘completions
(Fig- ysa). B eommon dual completion of this SYP® js two ctrings of




2-inch tubing installed independeéntly in 7-inch rasing. Wireline tubing
extension of concentric tubing can be employed to wash sand from the
upper zone, but both tubing strings must be removed for squeeze-cementing
of this interval. Workover of the lower zone is accomplished in the same
manner as previously described for the single-tubing, single-packer dual
completion. ’

Parallel-Tubing, Two-Packer Dual

The basic reasons for utilizing two packers in a parallel-tubing dual com-
pletion are (1) to avoid exposing the casing annulus o sand-laden or
corrosive well fluids or to abnormal pressures, (2) to provide a means

of gas-1lifting both zones from a common gas source in the annulus, and

(3) to permit wirelline workover of intervals below the lower packer with-
out exposing upper intervals to circulating fluids and sqQuesze pressures
(Fig. 15B). 1In addition, this type installation affords & means of inde-
pendent artificial 1ift of both Intervals by rod pumps or subsurface
hydraulic pumps. :

To squeeze-cement the upper zone of a parallel-tubing, two-packer dual
completion, it is necessary that the tubing and packer be pulled from

the well. However, a tubing extension can be utilized on the upper inter-
val for washing sand or for placement of acids or other chemicals to
stimulate the formation. The lower interval can be reworked with wire-

- line permanent completion methods in a manner identical to a single com-
pletion containing a packer because the casing-tubing annulus is completely

isolated from the upper reservoir. Similarly, other through-tubing
workover methods can be employed as in a single completion.

O T Ty
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(Noted in text Dy underiined

Turner, Marshall C.: “"Dual Completion Equipment and Practices",
APT Mid-Continent District Spring Meeting, Oklahoma City, Oklahoma,
March 17-19, 1954. '

Miller, E. B., Jr.: "A Survey of Dual Completions", APL 27th
Annual Meeting, Chicago, T1linois, November 11, 1947.

Aleorn, I. W., and Alexander, W. A.: "A Review of Multiple-Zone
Well Completions”, API ozrd Annual Meeting, Chicego, Illinois,
November 10, 1942.

Prutzman, F. G.: 'Economics Fosters Dual Completions", APL South-
western District Spring Meeting, Fort Worth, Texas, March 21-23, 1956.

Taﬁsch;EG. H., and Kenneday, John W.: 'Permenent-Type Dual Com-
pletions”, AP3’ Southern District Spring Meeting, San Antonio, Texas,
March 7 - 9, 1956.
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TEXAS DUAL COMPLETIONS
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SLIDING SLEEVE

LANDING NIPPLE




LANDING
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- e ~ BEFORE THE OIL COMSERVATION COMMISSION
I , OF THE STATE OF NEW MEXYCO
 IN THE MATTER OF THE HEARING .f
' CALLED BY THB OIL CONBERVATION
' COMMISSION OF NEW MEXICO FOR ;
| YHE PURPOSE OF COMBIDERING:
g CASE No. 2146
H Order No. R-1848
| APPLICATION OF EUNBLIX OIL & REFINING |
. COMPMANY FOR AN OIL~OIL DUAL COMPLETION
| IN THE EAUDILL-WOLFCAMF POOL AMD IN |
| THR CAVDILI~DEVONIAN POOL, LEA COUNTY, ;-
| WEW MEXICO. , * |
i J
: ORDER OF YHR COMAIZSION | |
BX_YHR COMMIZSION: }
; This cause came om for hearimg at 9 o'elock a.m. om i i
| necember 12, 1960, at Samta Fe, New Maxico, befors Elvis A. ks,
) mwwumm1mmncmnaos o |
| #exico, bereimafter referred to as the "Commissiom, " in accordemes i
i} with Rmle 1214 of the Commission Rules and Regulations. o
| Bo%W, om this_ 215t dgy of Decesber, 1960, the Commissiom,
. ! & guorum being presesnt, having considezed the applicstion, the

! evidence adduced, and the recommendations of the Examiner,
Rlvis A. Uk, and being fully -dvuodtnmptmm.

FIMDS:

(x) That dus public notice haviag been given as reguived h
law, the Cosmission has jurisdiction of this cause ud the sebj
matter theareof. .

l
i
|
;
1
|
i
|
]
J
|
| (2) Yhat the applicamt, Husble Oil & Befinimg Company.
| proposes to dwally compleoto its D. H. Crockstt Well No. 1,
|
|
|
1

;§1ouudum*.c Section 21, Township 15 South, mssm,
Ly, New Mexigo, in sush 2 manper as to permit the

of oil from the Candili-Wolfeamp Fool and the prodwe-

tion of oil from tFe Candill-Devomnian Pool throwgh the aamulus

|| botween strimgs of 5 1/i-inch casing and 2 1/2-inck tubiang and

| through 2 1/2-iach trbing, respectively.

z (3) That inassuch as the best interests of comnsexvatioa
d not be as adequatsly served by ths proposed msthod of dwal
L commlation as W athar. safer msethods of Aually comsleting tha i

| subject well, the subject application showld be demisd.
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! CASE Mo. 2146 : - S
i Om ”o l—l“‘ §

IT I8 THERRFORE ORDERED:
) That the subject applicatiocn be and the same is heredy
Senjed :

, PONE at Santa Fe, New Nexico, on the day and year herxein~
| above designated.
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DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, NEW MEXICO

PHONE CH 3-660)

pAGE 1

" BEFORE THE
OIL CONSERVATION COMMISSION
SANTA FE, NEW MEXICO
DECEMBER 12, 1960

IN THE MATTER OF: ,

CASE 2146 Application of Humble 0il & Refining Company for’
an oil-oil dual completion. Applicant, in the
above~gtyled cause, seeks an order anthorizing
the dual completion of 1ts D. H. Crockett Well

~ #1, located in Unit C, Section 21, Township 15

~ South, Range 36 East, Lea County, New Mexico, in
such a manmner as to permit the production of oll

~ from the Caudill-Wolfcamp Pool and the produc-
tion of oll from the Caudill-Devonian Pool
through the anmulus between strings of Si-inch
casing and 23-inch tubing and through 23-inch
tubing, respectively.

0 30 o0 8 et e Pt g9 e

I o5 o6 o0 90 o5 so e

BEFORE:
Elvis A. Utz, Examiner.

e m e A o e W G e - G e g S g WNe AR aw G -

M. UTZ: Case 2146.

MR. MOORE: Case 2146. Application of Humble 01l & Re-
fining Coaxpany for an oil-oil dusl campletion. | _

HR. BRATTON: Howard Bratton, appearing on bohalf ‘of
Humble 0il & Refining Company. We have one witness. I ask that
he be sworn.

t (Wwitness sworn)
J. E. WILLINGHAM,

called as a witneas, having been first duly sworn, testified as

&

S
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Y-MEIER REPORTING SERVICE, Inc.

DEARNL

ALBUQUERQUE, NEW MEXICO

PHONE CH 3-6691

. PAGE 2
followsa:
e DIFECT EXAMIWATION
BY MR. BRATTON:
Q Will you state your name, address and occupation?

A I amJ. E. Willingham. I am a Senior Superiptendonf
Engineer of Humble 01l & Refining Company. I live in Midland,
T;xas., ‘

Q Have you previously qualified before this Commission as
an expert witness and had your qualifications made a matter of
record?

| A Yes, sir.

Q Are you familiar with the application in the instant
case and the subject well?

A Yes, asir, I am. |

MR. BRATTON: Are the witness! qualifications acceptablet
MR. UTZ: Yes, sir, they are.

Q  (By Mr. Bratton) Will you explain, Mr. Willinghem, what
Humble is applying for in this case and the sause of the applica-
tioh?

A We mre applylng ror an oil-oll dual completion, and it
3a sinsle string duel. I wanted to introduce this in this way.

We h;ée dellberated in calling this hearing. We did not cail it
casually, and we recognizod that many similar requests in the past
have bdeen requeste’d and have boen denied by the Commission, and we

are not saying that our request is something that should be uni-

®
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DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, NEW MEXICOD

PHONE CH 3.6691

versal because we ourselves limit this type of inatallation to

T - [t

that there are special cases which do require this type of instal-
lation in order to have an efficient operational system. I am go-
ing to show in this hearing six major pointas: First, thet the new
developments in our work on techniques make this type of installa-
tion, that is, single string dual, very attractive. Two, that new
development in corrosion preventions are guited to this type of
installation in that you can inhibit corrosion in the snnulus.
Three, that due to the fact we héve Si-inech 23 Easing, we would
suffer a severe loss of productive capacity if we used parallel
strings instead of single string. Four, due to our structural
position, iIf we don't get the oil we will be drained. Five, that
the efficiency of oil production in the tubing casing annulus is
actually better than it 15 in the single string,-tor example, in
Zéfinch tubing. And six, that if we are forced to (make a parallel
tubing dual well, actually, it will result in us leaving commer-
cial oil production in tha reserfair—. In that sense, vit would ﬁe
waste. And I realize that this 1ia 2 big bit to chew off in a hear-
fng. I am going to try to summarize it and keep to the major polnt
and I realize that some of the thignga‘I am going ts bs teiling you,
in ail probability, you might have mad about them, théy have pro-
bably not been proceeded in the hearing before where they requested

a single string dual. That is my introduction.

8,
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{Whereupon, Appli icant®s Exnibit No. |
was marked for ide entification.)

Q Will you refer to your Exhibit Wo. 1,

T A QNS e s .
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DEARNLE

ALBUQUERQUE, NEW MEXICO

PHONE CM 3.6691

the West 1line of Section 21, Township 15 SOuth Range 36 Rast in

explain what 1t {47

A Exhibit No. 1 is a ﬁap showing the position of the well,
It 1s located in red. And I have drawn on this and I want to
point out those have rough contours. We had not verifisg the con-
tours, we did not want to use those in the exhibiy. What 1t does
1llustrate, this 1s the contour of the Devonian, that 1s oup wells
cireled in red, 1tvs low at the structure, and I want to emphasi ze
that in the Devonian, if we do not get the oll now, since this 1s
an oil drive reservoir, this ofl wiill be aswept out of the way ;nd
we will loge it.

Q  What 1s the location of tnig well, Mr, Wi1lingham?

A It 18 660 feet from the North lino and 1980 feet from

Lea County, New Mexico.
Q What formation are we talking about now?
A We are talking about the Devonian and "clteamp.
Q This 1s the Caudill-Devonian op Cauﬂill-wOlrcamp?
A ~ Yes, 1t 1a the Caudill Fiold
Q There is no qnsation but what the Humble well is downdip!
A That is true.

(Whereupon, Applicantts Exhibit N¢
2 was marked for 1dont1£1eation.,

©
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'@  Turn to your Exhibit Wo. 2, Mr. Willingham, explain what |

it is.

A This is just a schematic sketch of our dual coampletion
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PHONE CH 3-6691

ALBUQUERQUE, NEW MEXICO

intervals, and we will have a seating nipple with the sliding

installation. As you will see, it's a single packer which we are
setting. The packer we have perforated at intervals with 23i-inch
tubing. Without going into detail, you will notice that the top

of our cement 1s 3700 feet, which 1s well above the perforated

sleeve mandril you have above that so we can go in and plug 1t off,
and 80 we can swsb 1t off at 23, and we will go back in and close
our aliding sleeve. I don't believe I will go 11;1;0 any more de-
tall, itt's self-explanatory.

Q = VWhat kind of reservolirs with regard to the kind of
mechani sma?
| A The Wolfcamp is dissolved gas drive, and on the Devonian
1a water drive.

Q ¥What are the bottom hole pressures of the two reservoirsf

A The Wolfcamp was, on last measurement, was 3590, and the
Devonian was 3260 pounds per square inch.

Q Do you have Si-inch casing in the well?

A Yes, sir. |

(Wwhereupon, Applicant'a Exhibif Wo. |

was marked for identification.)

Q Turn, then, to your Exhibit No. 3, Mr. Willingham, and

explain what it is and what it shows.
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PAGE 6

being presented, it illustrates

now pumping through 23-inch tubing, and you will notice we predict

A This 13 & history of .our weil showing the decline in oil|

production, increase in water productlon, apd the reason this is
taken the well just like it 1a producing in the Devonlan. It is

that well will reach the economic limit over on the right-hand

side, lower side, at 13 barrels per day ln early 196l4, the begimn-;

ing of 196);. And I have done some calculations, and you cantt make
a detalled englneering calculation, youtve got to assume your de-
clines, but what this indicates is if we have to go to inch and a
helf tubing, we will sufrer a 38 barrel drop in ocur oil production)
which will rgduce our life of our well by two years and will resulf
in us leaving approximately 15,000 barrels of oil in the reservoir;
(Wwhereupon, Applicant!s Exhibit Wo.
was marked for identification.)
Q  Turn, then, to your Exhibit No. 4, Mr. Willingham, and
explain it. | |
A This Exhibit {s in two parts, the first part shows Croc-
kett No. 1, thch is the offsetting well in the Caudilii Field, and
it shows several well tests, the most recent being in October,
1960. We are pumping 139 barrels of salt water and £0 barrels of
oll for total fiuid of 495 barrsls per day. The second page il-

lustrates two different pumping levels. We think our pumping

level is going to stay around 5,000 feet. We have calculated pro-

ducing pumping volumes for 10,000 just for the sake of illustra-

his fact that first of all we have|
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cion. Bub 1o0King ¢ the 5,000 £°F

notice with 2%5—1nch yzubing we can pod pump (;02 barreig per aay - 1

we have gzo go Yo inch and & nalf tubing our production will 4rop

3 zo 210 parrels DPer day. No¥» this 18 £1iuld and 1f you will notice
';; since Ve are producing now 199 parrels & day, WO will take 8 very
; ) .
;é 2 substantial 3drop in our productivp capacity.
Yy
! . Q This, then, peferring o your previdus Exnlvit, expleins
4 ‘ < vhy 23-inch gubing 18 pequired vO pump the pevonien 1D opder %0
-
= % protoct your comlative rights and preve abs the 1eaving of this
- !
L 15 ,000 parrels in the peservolr?
i Q | p
‘ E A Yes, 8T that 18 Ltrue.
] =
‘ e Q Then, the pevonlan 19 o weter drive, and this 3 dovwn
, S :
- structure?
-2 ‘ m
; % p  Thabls right.
‘ \_ﬂ_‘ Q Anything else you would care to point out 1n connection
=
‘ 2. with Exhiblb Yo. It |
S p I mignt polds Out cpat 1f we TWR perallel inch and 2
v g E :
Z . palf pydrill we wil), have yo spend $2),,000 more for yubuler 28
, = m g ‘
= 'ﬁ :‘3 ] than wo will for the present 1nsta11ation, and another considera”
: E Q t gion, You can drill anothrer well, bub another well would cost us
h = a5
¢ . o ) L
% 300,000 and would pe extremsly aigficuit +o iustify
3 S
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ALBUQUERQUE, NEW MEXICO
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PAGE 8

MR. NUTTER: To both strirmg s?

A Yes, sir. In other words, that 1s two atrings of inch
and a half as compared to one string of 2%.

Q (By Mr. Bratton) Is tmt all you héve in connection wit]
Exhibit No. L?

A l Yes, sir.

(Whereupon, Applicantts Exhibit No. |
was marked for identification.)

Q Turn, then, to your Exhibit No. 5, Mr. Willingham, and
briefly explain it, if you can.

A Exhibit Wo. 5 is more or less the history of multiple
completions and as far as duals are concerned, and the main reason
I am giving you this, 1t*s sows thing to talk from. Vetve got sev-
erel different sketches in the back part of it. If you are inter-
ested, it does have ths history of the_develbpment of dual complé-
tions. Turning back to Figure 12, now, I know that you ar§ rot
affected by what hsppened iIn Texas. The reason ‘I_ am -using this

Exhibit , this 4g where I have had my experience and where, when I

o~
am g0in

tal

1k shout my experiense, I

——ay

x

but actually, we don't have anything in New Mexico to campare it
to. This shows the number of dual completions if it were made in
Texas, oh, from 1940 to 1958, end you will notice, starting in
1950 is when they really vecame popular, that in '48 and 49 the

reagon there weren't very many made was because when they firast

started, if they didn't have adequate packers, they had a lot of




PAGE 9

e

w | operation problems. I remeuber 1t wasntt until 1980 that the |
industry had the equipment to really dually complete its wells.

From 1950 to '56, you will notice that there were, in '53, were

three hundred fifty wells completed in this nature during the

year, and by 1956 this had grown to better than one thousand wells

i
PHONE CH 3-6691

per year,
Following this, in 1957 and 'SB,fand from then on the paralle}
string tyﬁing came into being and part of these are parsllel strlnL
'duals from 1956 on. And I wented to state to the Examiner that I
have had personal experience with approximately 150 uelig of this

pature in twenty different fields, and I can say with resl sin-

(’)

cerity I think that is an installation that provides the industry

PORTING SERVICE, Inc.

with a tool that will help itself to produce some kinds of wells,

i
"
Y

I am not saying we should have it in all kinds of conditions with-

in the abnormal presswre. If we had sand s_in-rounding the forma-

MEIER Rl

tion, we would not want this type of dual completion.

r
-

The next figure is Figure 13, and this iz the tyne of instal-
lation we are talking about. This is a single string, aingle

packer dual with sliding sleeve maniril, and below this is a land-

DEARNLEY

" ALBUQUERQUE, NEW MEXICO

ing nipple. And the reason for this, we can block off the Devon-
ian which is the lower completion and swab the Wolfcamp and the

ﬁpper and then cloase our sliding sleeve and pull the plug and we'vf

o
™

got our zones separated, with this type of installation with the

i

5k. If we had one and a half tubing, we couldn't do many of the

T

things we will be able to do with this installation. For instance} :
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DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, NEW MEXICO

PHONE CH 3-6691

we can go through this with a small tubing string and do workover

work we can squeeze with the per_foration through thia tublng strinﬂ;.

We can go in and wash sand throuéhr thistubing string.

| Turning to Pigure 1ll, this 1s another type of single string
dual in which you use two packers., The advantages of this instal-
lation is you can cross over from one zone to another and as shown

in "C," you can do wire line work overwork with this tool without

allatlions.

| Figure 15 is the type "F," 1s a paralloi string dual, and you
will notice that we have two different types here. We have the
single packer And the Adual packer type. I wanted to point out one

thing while I am here, if we had the type installation shown in

" "A" and we were producing this well and we were not a prudent

operator, we could have corrosion in this installatlon as well aé
we could, turnlng back to Figur‘é 12, because we've got this expose
for the corrosion. With the dual parallel we've also got this one
exposed to corrosion, and I'm not saylng that the type "A" paral-
lel string dual isn't a good one bsceusse 1% 1s, because you need
to vent gas and circulate hot air .and pardfin control and many
other things I think itra a good installation, but what I'm point-
ing out is some of the problems of fhia type of dual are similar

tc the one we have in our other type. That, briefly, is all of

thia, Mr. Bratton. I 'thought we might come back to this.

i

lh—‘_‘;d-.—_
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(Whereupon, Applic;x;;"é Exhibit Yo. ts
g mariked fOr 1dqnt1f1cat1 on.)
Q Letts turn to Exhibit Wo. 6, Mr. willinghenm.

A Exhibit No. 6 we had our, in Crockett 2 we have & Wolf~
camp producer, and we felt that one of f‘ne’ Commisaionor's cqncorns
ig, naturally, corrosion. So we had this ges analyzed to see how
corrosive 1t was, and, as yoﬁ will notice, the c02 1a a little
rger than one percent better then volﬁme on 02). The hydronsil

of it is very minor. I'm not seylng this gas 1antt corrosive. T
will say that generally with this type of material in the gas you
would not expect severe corrosion at all, and you would expect
this coulé be very easy to handle.
'@ V¥hat 1if you do have corrosion, Mr. willingham? Is there
any toc_hniquo for controllir;g 1¢7 |
A Yes, alr, thire are several. 1 wanted, 1¢f we could, to
| turn pack to Figure 12 on the Exhiblt we just passed, and I want
to Llluatrate this 1a one thing we can do. Excuse 1o, Pigure 13 -
I beg your pardon. We could get 2 back plug im your 1anding nipple,
open our sliding sleeve mapdril and pump oil with & corrosion in-
hibitor out into the formation, for 1 am sure that you have been
hearing more and more about this type of corrosion inhibitor.
Thig is one step that we can take. Another atep we can take is
instead of forcing 1t snto the £ ormation, we can even circulate

this iphibitor. WNoWw, we don't feel on this particul_af well we are

golng to do this, bu
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PAGE 12

~when, for unexpectod severe corrosion, anothor thing we can do,

- slzes, you can get them granmular if you want to. In other words,

. damage 1a’done?

the industry now has wire line tools in wh:lch when you can have a
side pocket mandril ‘and put a tool like this into it, and you can
pump, it has a check valce, and you c'on go in and rogularly pup
in an inhibitor in the formation by setting your backing plug and
use this approach rather than your aliding sleeve mandril if you
wanted to. Another approach, you can take -- these were on my
desk, and my supervisors accused me of having takon'tranquilizer
pllls -~ T wanted to show you some of these. It doesn't hurt to
hendle them. This is what you call a pellet type inhibitor. This

is a new thing to the industry, and you can get these in various

you can get them of this nature (indicating). This is a new thing
and hasn't been on the marke® very long. But we have known for
several years they have used string inhibitors when we drop etring+
down the tubing, and they're very good in inhibiting corrosion,
and you can take the same approach with the pel]:;fa or granular
material. You have a lubricator and take yoor lubricator put thea%
pellets into 1t, put some oil into it and pull it into the annulus
end then having this drop and shutting your well in for several
hours.
Q Mr. Willingham, recognizing that the Commdssion, of

courss, 1s very concerned ‘about the question of corrosion, how

would you detect corrosion, how coulid you deteci it before any
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There 2are several ways yoy can do thig, For one thing,

A

Jou can ingpect tne choke on the we11 and your fioy 1ine, where it

" enters the flow line Jou can locate Jour wellhesg eqQuipment , A
= § better way would be putting 4 ¢oupon in ang Jour well broduced,

- S say, after g month or two op three months, yoyu can take thig cou-

' § pPon out, gpg it woulg be put in with g designated welight, You cap

© I the Commtsgiog should so deslgnate, would yoy pe wil-
ling to put in thege coupons ang report the reauitg of periodie
1napqetion of them? o

A Yes, 811',' We would be glad to,. 1f the Commisaion took
that approach, I want to emphasize T really feel With the tegt
the range is we ape not going to have ¢orrosion, 7 can understang
the Comiasidn's concern or getting SOmeone that isntt o Prudent
Operator with thigs type or inatallation and let it 8O on and nof
Py any attention to 1t, 1p the Commi g et opy decided to, we would
be glad to put the coupon 1y,

- *
-~ DEARNLE Y-MEIER REPOR TING SERV ICE, Ine.
ALIUQU!IQU! NEw MEXICO

Q For my intormation, Mr, w:lll:lngham, would you intend

- intend putting your coupon in ang evaluating the Bes of the gag?
! A We would, firgy of 211, we wouldn't 1mnipge until we gay
s We were having corrogion, ang then we woulg put the inhibitopr 1p

‘ .- 1 and study the effects of the coupon to
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treat the well o retard the corrosion.

@ You would be willing to do this at such periodic inter-

vals as the Commission might desire to dqtg‘gtuypgj;’pefp you are get-

ting into corrosion problems, and if you find that you are, how
would your method of inhibiting it work?

A Yes, sir, we would be glad to. Mr. Bratton, we a136
have asome literature on these pelleta. As you notlce, I have just
they got them in various different sizes, and this is some litera-
ture on it. There is more than one company that has these on the
market. I will leave thls, I wasn't goling to leave it as an Ex-

hibit, because it's advertizing literature. I thought you might

‘be interested in knowing these are on the market as a commercial

product, it!'s not something we have gotten up to treat a speclal

well.

Q  You believe, Mr. Willingham, that there is small 1ikeli-
hood of sqvere corrosion in this well from production through the
annulus, and if there is, with these methods now aveailable, you
can inhibit 1t?

A Yes.

Q And with the methods of detection, that you could detect

it early enough to prevent damage' to the reservolr --
A  Yes, sir, |
Q == or loss of oil through a break in the casing?
A Yes. |
Q

Is this corrosi9n treatment problem, if there 1s one, in
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A?

- A Yes, sir, in fashion, and if you treat that well with
this type of corrosion inhibitor. Commonly, though, what we use
in there is a string of this material, about this large and about
that long (indicating), and drop these strings down so you would
have to follow putting these in separately. Itts easiér to put
it in one long satring. '

Q Is there anything else you would care to state about the
question Qt corrosion, Mr. Villingbam?

A I believe I have covered 1t.

Q Now, recognizing that there might be a question in the
Comnlissioner's mind as to the efficiency of it producing -~ of it
éroducing through the gasing tubing annulus, have you lboked into
the quastion of whether you will lose the efficiency of your pro-
ducing mechanism by producing it into the annulus?

A Yes, sir. I'11 have to explain what I éid. I went to
the literature and found that it's very limited in this nature.
Now, as I say, I know from field'ezperionce and T am confident I
looked at many}uell tests, I never noticed any difference between
flowing wells in the tubing and wells flowing in the annulus in
this size installation. But what I hed o do finelly, I had to

go to Dr, Kirkpatrick at Texas University and uase some material

he had for gas 1lift. And I can leave this for an exhibit if the

-t
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COmmiss;on,wonld lika. T ééd an article on
Hdﬁéfoﬁtﬁhéreby'l marked that portion that refers to the effici-
ency. ’
Q If you would please mark it as Exhibit No. 7, Mr. Willin
han.
A All right, sir.
(Whereupon, Applicantts Exhibit No.
7 was marked for identification.)
Essentially, what we do -- Before I discuss this graph, I
want to explain Table 2 which precedes thia. I might talk where

two of us can see it. We took a well as completed in the Wolfcamp

| and assumed it was producing in the tubing. This well was produc-

ing 165 barrlea per day with the GOR of 3150. What we did, we as-
sumed that we were going to operate at 10,000 fest, just as an 11-
lustration, end we went to the curves on the Kirkpatrick which
showed that with a constant use of energy, in other words, using
‘ 7 . per day barrel, you can produce 215 in the
2 7/8 5i-inch annulus. In other words, if you have less friction,
you ean aetuﬁlly produce more fluiad.

Looking at it the other way, though, what it wuld mean to
you in ratio, you can use the curve to show that theoretically the

ratio would drop from 3150 to 2300. We all know gas breaks out,

you cammot begin to be able to reduce this ratio., What this 1lluss

tratea is that 1§'an official mechanism, I want to point this out

we state this, that in your letters we don't know and the industry

r

;

e e
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‘largsr in your amulus. In other words, if you went to 95 and

the string ‘of 2-inch, itis con elvable you wonld have slippage in

dossntt Mmow 1t becauss the study has nsver beon made, and you get

your oil, and water would begin to drop through your gas, and you

wouldntt produce 1t out of the hole. But we know from experience

that with this size installation we have been sble to produce it
without having this problem. Now, this curving, without going
into details on it, at the bottom we have our lifting depth, and
on the left-hand column we have the least relative producing rate.
For example, if you will follow the 2i-inch curve, that is this
curve right here, down to the 10,000 foot level, you will notice

this has a relative rate of .77, whereas your 21 and 5% installs-

tion, that is this one right above 1t, has a relativa producing
rete of 1, which means that if you take one over .T7 times 165
barrels of oil it is producing, you will end up with 215 barrels
per day. And this is very complicated, I do know,as the curves
have been verified with fielé results. I want to mention this one

P gy
toc the Co

thing omni safon; this is samething to think about. There.

is one way of really telling on your efficiency, in other words,

if we were granted permission to make a 23-inch by S5i-inch annulus

producing after its GOR was higher than the other two wells in the

same reservolr, wetve got two of f setting wells, 1.f that ratio was
higher we would know thls was inefficieﬁt. I em confident we will
find, though, that the ratio will 5e the same, and that concludes

my point on that.
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-
if it's pormissible, to leave this one copy. I

e

1 would 1ike,

got this Alr Mail Special over at the office, end this 1s the only

\ other copy 1 havs.

Q Now, Mr. Willinghan, summarizing on the two problems ' \ ' S

— % that undoubtedly concern the Commi ssion with regpect to thls type
- v
g g of installation, a8 to the corrosion problem, you are conf ident
. - that you could detect, by means of these coupons, ‘coprosion prior
g | |
- S to the time it has done any material damage in the well?
. - v
- [t A Yes, sir, we could.
‘ v Q And you would be willing to put in these coupons and
- o
. E submit the results of the p’eriodic inspection to the Commission
= | ) | .
- -4 office there in Hobbs --
Lo Q '
Ay A Yes, sir.
] Lﬂ
b & Q ee or in Santa Fe, a3 desired?
- |
= A Yes, sir.
11 E
14 = Q You are confident by means of improved techniques in
e ! , :
E corrosion 1phibition that 1f there does develop corrosion, you
- b4
= ‘
be P o could inhiblt 1%?
Y o
o < % A Yes, sir, that 1s true.
. = s '
b ~ z Q And you would be willing to demonstrate to the Commissio
Lo 2
L . o
H or show to the Comnission the results of tests to show the effect-
- ‘H 2 . . N
s 2 iveness of the corrosion 1phibition methods which you propose to
al dopt ~=-
T s adop )
b A Yes, sir.
N

Q -~ if corrosion should oceur?
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A If the Commission desires, we will certainly do it.
Q 700, asg tu the question of dissipating the reservoir |

energy, you are confident that thig installation in this size hole
will not dissipate the regervoir energy in the Wolfcamp?

A Yea, sir, I am,

Q And alsgo &8 a result of comparing the GORiin this well
with the adjoining‘wells, you are confident that you can detect
if by some chance there is a dissipation of tﬁe reservoir energy?

A Yes, sir,'we could. In other words, we wlll have to be
testing the wells anyway, and 1t wlll be very simple to compare
the erosion. v

Q If the Commiasion should permit this installation, would
you be willing for the Commission to provide 1n-1ta order that it
is keeping the case open for such further orders as the Commission
might make depending upon the fesults;sf the development in the
well? -

A Yes, sir. 1 can certainly understand the Comm ssionts
attitude because of the industry implication of this thing.

Q Now, also, ﬁr. Willingham, you do not recommend this

L3

type of installation as a general rule, and you do u-’ oeliefe tha
the Commiasgion is granting it under this circumstance would be any
precedent for widespread adoption of this type of installation?

A ﬁo,;air. I will say Humble itself would not want this

type of installation in many different types of wells and to re-

emphasize it, would not want a well making sand, or that you rracof,




T or & well you fraces With @ ot |

of sand, and dissipate sand problems. 1 do tnink you object to 2
pressure will nor a well that showed from test it nhad quite &

considerable hydrogen sulfate or CO2 in it.

_ z q Do you believe in this well this type of {nstallation is
; T

o o ?_ essential to protect_Eumble' 8 correlative rights in the two reger-

- 5

» - volra?
&) .

- = A  Yes, I do.

L ~ ,

- g Q In your opinion, the granting of this would be in the

- o j pterest of conservation?

- O ,-

| 2 A Yes, sir.

R

- ' Q Do you have anything else you would care to state in

— - : :

. %J‘ connection with this application, #p. willingham?

- = A ¥o, sir. I velieve Itve covered all I wlan to saYy.

vy Qﬁ ’

B E Q  Were Humble' s Exhit ts 1 through 6 prepared bY you or
=

v = under your direction?

. : A Yes, sir.

; — . ., »

- Z . Q And Humble's Exhibit ¥o. 7T1is 8 reproduction of a letter
e 2 . |
< § airected to you?

L A Yes, it is 8 letter that was sent to me.

— -

" 3 MR. BRATTON: We would offer Humble's Exhibits 1 through

<

7 in evidence.

MR, UTZ: Wwithout ob jection, the Exhibits 1 throueh 7

will be entered into the pecord.
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(Whereupon,‘aumble'- FXhibits Nos. \
1 through 7 were received in evi- |
dence.)

CROSS EXAMINATION

BY MR . UIZ:
Q@  what has your second point on the type of completion or
type of well, &#8 you would not want to use this installation in,
to do with pressure? ‘
1 A Abnormal pressures.
MR. NOTTER: By tﬁat, 1 suppose you mean extremely bigh

preaaures?

A 1 believe with 3,000 or 4,000 or greater pressure, this

,partienlar uell would have 2300 casing, uhi ch is qulte strong, but

I think even with that, 1 think 1f you were getting Up in pressure
over l,000, you would not be prudent, you would stend a .chance of
having & blowout if you did develop 8 lesak. |

BY MR. WUTTER ¢

_—_—-—P'—'——-

Q Mr. willinghem, you gtated if this application were not
approved that Humble would be grained end pe deprived on i1ta falr
ghare of the oil in place. Which regervoir were you referring to?

A The Denonian.

Q How about the Wolfcamp? Are You being drained in the
volfcamp 2t the present time?

A 1 feel we could be; 1 dontt believe we are beihg drained
at the present time, however.

Q

As a matter of fact, d in the

how many wells are camplete
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- Wolfcam'p?
A We have two.
el
C Q Does anyone else have any wells?

f-;‘f"" 3 A Mr. Nutter, 1 can't answer that. I don't kxnow. I feel
-t : % sure, though, that there will be some completions made in it be-
H g £ cause there are many wells in that area, and they should have the
ot —

Le - Wolf cemp in them.
B 5] .
o E Q I see. Now, here on Exhibit 3, Mr. Willingham, where
- ﬁ you have drawn these red lipes in here on this production decline
he N _curve, you show a drop of 38 barrels per day.
va )
e E A Yes, sir.
““‘ [~ Q In the amount of oll you would be pecovering, 18 that --
ts - ’ -
. % what is that drop of 38 barrels per day based on?
. o Tt's based on the well tests that I ghowed in Exhibit L.
4 & .
i = Q In Exhibit L?
e ] ;
= _
b 2 A Yes, sir.
e ' ) .
. : Q where at the pre gent the latest test indicates you are
; ¥ q . .
ve z . making about 60 barrels of oil and more than 40O barrels of water
Y % = por day? ‘
. v i r ?
(21 = 3
i [z A Yea, sir.
> 2 .
) Q Well, now, over On page 2 (f) Exhibit li, you show that
b ] ,
s i | by the installatlion of 1}-inch tubing pumping f£1uid from 5,000
‘_ faet you would recover 210 barrels per day maximun capacity. Is

s that the figure that you were using to show this 38 barrel per day

- 1 1053?
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A Yes, sir. I have the calc:i:latiohs with me, as a matter

Q Well, I was Just {nterested in what tublng gl ze you were

referring to.

A Inch and & half .‘

i
PHONE CH 3-6691

Q In other words, the red figures here indicate the produc

tion,that; you would obtain using 1l-inch tubling?

ICE, Inc.

A Yos, sir. Mr. Natter, I want to say this, you ca;ﬁt mak
a real accurate estimate of thi a, 1 mean you can make a general e
timate. As you well know, ydﬁr £1luid levels end you have well
changes, and your amount of water changes, and, but with the data
we had I made the best estimate that I could.
Q Water production 35 actually going down here at the pres
ent time, toO, 1a it ﬁot -
A Yes, that is correct.
Q -- by the curve on Exhibit 37
A Yes, uir.

Q@  Mr. Willingham, Jou stated that,in your opimlon.== rirst

L
DEARNLEY-MEIER REPORTING SERV

e

: !é of all, do you know when the parallel type of tubing string dual
Vi E: completion was first used in Te;aa?

z P ‘: g A 1 asked that queation because 1 felt someone® might bring

: .. g 1t up. 1 was told in Houston that they went back and looked end
:.. they said they felt they got gtarted in 1956, and 1t gradually

{ « ": - 1 - grevw in popularity to where it has displaced many of tﬁe single

: -

string duals.
R r— ///




J

S T S S

i

DEARNLEY-MEIER REPORTING SERVICE, Inc.

AllUQ\i!RQUl, NEW MEXICO

PHONE CH 3-6691

pAGE 2l

than you would by the oil.

QDo you know that you showad 1958 as being the greatest
year here, and some 1350 dual completlons asuthorized that year?

A No, air. -
Q Some have gas ccmplotiog;gr """

A Yes, sir, 2nd no way to tell from the records, we had to
take what we could, no way to tell from the records which are
which. v

Q So if a man had s gas-oil dual completion, 1t would be
reflected on this chart here?

A Yes, sir, all 1ia p#rallel string there, that is why I
had -- I sald 1956 backs the single string duals.

Q ‘Well, ;ou, when you were comparing the efficiency 6: the
installation on Page -- Figure 13, with the efficiency of Figure
A, as far as corrosion resistence was cbncerned -

A Yes, sir.

Q@  -- you were attributing the corrosion on the gas that
would be in the casing, I presume. ¥Now, would the liquids hév'q a

corrosive effect algo?

A Definitely, I think you would be more worried by the gas

Q If you had the installation shown in Pigure 13, would
you have -- would you be producing oil up through the ammulus?

A Yes, alr.

Q And if you 4did have corrosion, and you got & leak, you
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would have an opportunity for oil to escape from the annulus into

some porous férm#tion, would you not?

A Yes.‘

Q Would you have that condltion in Figure 157

A Yes, sir, you would.

Q Supposing your tubing fluld levels were standing just
above the bottom of the tubing there in 15, and you would ﬁave gas
in the annulus on up above, you would have your fluld pfoduction |
coming on up through the tubing, wouldntt you?

A Yes, sir, thet 1is true. |

Q 8o if you did develop a leak on up here, the most you
would lose would be some gas into the porous formation?

A That 1s true, that is reasonably téue, that 1s right.

You will notice in one Exhibit we showed cement up to 3700 feet,

and there 1s one thing, if you did develop a casing leak above

3700 teet; you would be able to detect 1t, in between your protec-
tive string and your oll atring you would develop preassure there.
Q | Does the intermedigte bottom go below 3700 on this well?
A I think I can tell, I dontt know that offhand.
Q@  Our files would reflect that, I am sure.

A Yes, sir. Within our hard rock country, even 1f it does

‘not, I am sure, I am confident it does go below 3700 feet for that

deep a wildcat-because 1t was 14,000 feet even if 1t did I feel
that pressuré would work up between the oil atring too, and the

protective string, and you would find gas bleeding, or you would
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~heve a pressure gas gauge for protective measure.

Q Now, you stated, Mr ‘Willingham, you observe 1550 duals
in twenty fields. Were 21l of those duals, this type of comple-
tion?

A Approximately -~ I am estimating here, I would say ap-
proximately two-thirds of them were oll-oil duals.

Q@  And you never saw one that you thought was less efficient

than tubing flow?

A ‘No, sir, I never did.

Q Have you ever made any-recoméndai:ions to\ Hymble they
complete 2 well without tubing in it -- ‘ ? ‘,-7'52 |

A Yes, =ir.

Q -~ with large diameter casing?

A Not with large dlameter casing because there,I don't deny
there is going to bée & point of where you are going to‘have slipp-
age, and as a rule the Cormd ssion in Texas will not allow you ’td
run a well with tubing in it above where it is L} inches or larger|

Q I thoﬁgat we might get to the slippage in a minute, Mr,
Willingham. WNow, that Exhibit that shows xr Kirkpatrick®s graph -

A Yos, sir. |

Q -~ now, you stated that was based on constant source of
energy, is that correct?

A One of the calculations was,yes, sir.

Q And that chart was derived for the purpose of maid.ng gas

1ift calculation primarily, especially where in the gas 1imit you
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have a presiuré’gas gauge for ‘ﬁfote"éfiv’e measure.
Q  Now, you stated, M. Willingham, you cbserve 1550 duals
in twenty fields. Were all of those duals, this type of comple-

tion?

A Approximately -- I am estimating here, I would say ap~

proximately two-thirds of them were oll-o0il duals.

L3

Q And you never sad one that you thought was less efficlen
than tubing flow? ' |

A No, sif, I neverrdid.

Q Have you ever made any precommendations to Hymble they
complete a well without tubing in it --

A Yea, sir.

Q  -- with large dlemeter casing?

A k- %
A nt‘-‘fi

th large dlameter casing because the"re,I donit den

e §

thaere 1a going to be & point of where you'ara going to have slipp-

age, and as 8 rule the Commlssion ip Texas will not allow you to
~un a well with tubing in 1t sbove vhere 1t is 43 inches or larger
Q I thought we might get to the slippage ;Ln a minute, Mr.
Willinghem. Wow, that Exnibit that shows Mr. Kirkpatrick's graph 3=
A Yes, sir. |
Q -- nouw, you stated that was based on constant source of
energy, is that correct?
A One of the caiculations was,yes, sir.

Q And that chart was derived for the purpose of making gas

13ft calculation primarily, especially where in the gas limit you




ant aource of energy, 1s thia cofrqct?_A
A when in a continuous flow, you would.
Q At the most, it would be { ntermi ttent on the regular

schedule, 1s that correct?

A Yes, air. In other words, if this was based on continu-

PHONE CH 3-669%1

ous flow, you assume We had a constant amount of gas going in all

, Inc.

the time.

Q You stated this was a solution gaa drive regervolir here.
In your experience, Mr. Willingham, have you not had sclutlon gas
driio reaefioirs thet did not flow in & regular manner but flowed

in such a way 1t appeared there -- that either the energy was

coming into the well bore i ntermi ttently or breaking out in the
well bore and the well was flowing in solution?

A Yes, I have knowWn wells ~--

Q Do you think & chﬁrt 11 ke this would be applicable in a

place where the well 1a flowing in solution?

A Well, Mr. Kuttof, to be quite frank I am very désirous

of having better data than we hed. Unfortunately, this was all

that was available.
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Q As a matter of fact, the actual data that 1s availsble

for multi-phase flow through vertical tabulation 3 s rather scanty,

ALBUQUERQUE, NEW MEXICO

18 it not?
A That 1s true.

Q So it's almost impoasible to determine that annular flow

‘415 ag efficlent as tubing flow?
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A The only way U that I thinlk we can. tell 1s tom

“gas-oil ratio after we meake the installations. That ought to show

up readily if we are having slippage, and the oil 1= dropping back

throughout.

Q Mr. 'Willingham, to compare annular flow with tubing
through there, a gauge size string of tubing, you would have to
hgve two identical wells completed in the given pool at s dentical
times, would you not?

A True. _

Q Now, 15 there any other welj. in this pool that could ‘be
put on Wolfcamp production at the same time this one would be?

A ¥o, gir, I don't think we could, but I will say this,

though, that some of 1%, in fact, both of the Wolfcemp completions

are fairly recent , and we ghould have, after the well was produced

for a month or two, they should have relatively the same condi-

tions, bﬁt I understand what you are saying is that 1f we have,

say, Caudel 1 and Crockett 2 has pulled down, they could very "

easlly have a gas breaking out at a higher :atio which could in-
dicate 1t could give you a false assumption.

Q As a matter of fact, Mr. Willingham, from the Commigs~
{on's records, it appears that the producing GOR omn the Crockett
¥o. 2 which is the other Wolfcamp well ~—-

A Yes, sir, I have those there.

Q -- has gone up from 1200 in the month of Aug st -- pro-

ducing GOR, gone up from 1200 for the month of August to 1545 ap-

~
4
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“eharacteristic of soluticn

proximately in Septenber and October over 1700 in October, this is

as type for the GOR?

®

A The gas breaks out, then you have 2 gradual rise in GOR

until it peaks out, and then it declines.

Q@  Then, it would fall?

A Yes.

Q Well, now, all of your calculations for the amount of
production you can get from the Devonian pool were based on inch
and.a half tubing?

A Nominal inch and a half.

Q Is it possible to equip this well with any size of tub-
ing larger £hgn jnch and a half, and then run another size of tub-
ine to the Wolfcamp? |

A You could get & special, get 2 and 6/8-1inch tubing and
one and a half string and produce the wolfcamp thfbugh the 2 and
6/8, ahich would give you a 15ttle more capacity. You use inch
and a half because it was commuon through -- further, it you would
turn to Exhibit 3, this rather illustrates the point. We changed
out in 1958 our 2-inch tubing to 2%, and you will notice what a
fise we had in our bottom hole -- our oil.produétion and our ﬁéter
production. Later, the well was put on puwip.

Q You undoubtedly changed the size of the pump also at tha
time, didn't you?

A Yes, sir. It shows in 1959 we increased the size of the

A3J

plunger and again we had & amall increase in oil and water produc-




i ' tion.

Q Well, now, would it be possible to put in a,take a strinL
of samething like 23i-inch hydrin tubing and install this well and
then put a small diameter macaroni stfing into the Wolfcamp?

A The problem would be that your small string would be so

!
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small that you would have extreme difficulty in swabdbing the well
in, you would have considerable friction losses, when we get into

thi = tiny string, and you've got a very limber string, if 1t ever

broke off, you would really be in a mess with your well.

Q You could put a sliding door collector in your large
dlameter to swab the upper zone in, couldn't you, the ﬁay you do
here on this installation?

A You ‘could, yqs,‘sir, but you would not be able to. Say
you could cut paraffin, it turned out you had paraffin, the pro-
blem is that you are limlted to very tiny tools, which 1s very
much of a problem. The trouble with the Sl-inch, this is auch &
deep well even such heavy 5i-inch our take is very much reduced,
we don't have very much room.

Q Now, can you pump the Wolfcamp formation with your pro-

DEARNLEY-MEIER REPORTING SERVICE, Inc.

posed inatallation?

A No, sir, you cannot unless you abandoned the Devonian.

ALBUQUERQUE, NEW MEXICO

You can set a plug in your seating nipple and open the sliding
:aleeve and pull through the piping string.

Q What would you do if you had to pump Devonlan,Wolfcamp -

prior to the time of this economic limit on the Devonian? .




= \ you uahted“i:a'gremat;u,_r/e}y abandon

you wouldntt be able toO produce poth ‘at the 88@® cime. oM ‘there

are some dual zone pmni)s that you cen TUR thet will produce voth

" % of then at the same time, put that 18, they have to, in order tO
S T&: use dual gone pUmPE, you've got t';o have wells of ¢ certaln typre
= ,
(54 ooy .
. that the aual zone pump is guited for, and, unf ortunately , this
b4 < 1antt the tyPe: ope of them 12 produclng great vOlLumes of tluid:
N - |
- = then the others would not ve; and 88 a resull you would have an
= _
wnl 1nstallation that would b very aifgiecult ©O make operate proper-
L2 % 1
= |
3 - Q oW, youtve got & two and one—quarter inch plunger in
‘ -
5 %i this puw®P at the present time?
¥ _ A Yos, 8ir-
| %3 m
. E Q How many strokes 38 this unit operating"
b E A I'm not'prepared g0 88Ys 1 don't know offhand.
s !
E q  Would Yo furnish us wlth that 1 nf ormation?
¥
ie “2 . A Yea, 81T i certainly would.
. [~ :
¥ < % Q could you also gurnlsh U8 with the 1ength of the stroke?
= 3 :
Q= A The lengtbe.
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A I will verify the plunger size.

Q@ One funther question, Mr. Willinghem. You listed a num-
ber of conditipns under which you stated you wouldn't recommend
this type of installation be made, 1s this correct?

A Yes, sir.

Q How is the Commission to know in advance,when an appil ca;
nt comes in and requesta an annulus tubing dual completion,whether
théSQ conditions are going to be encountered or not?

A Well, the only way that I know is to ask those three
questions. Do you anticipate formation sand, production or sand
problems when you frac? Do you anticlpate abnormal pressure ia
going to be present, and also have a test of their gas as we pre-
sent it.

Q Well, now, supposing they don't know or they say they
don't anticipate they will have these probiems, and then the pro-
blema arise, what would you recommend that the Commission do then‘?

A I would think they would have to tell you whether these
conditions existed before they could make that type of installa-
tion.

Q They might not anticipate is the point I mean, ﬁut then
the conditions did arise, what should-the Commi ssion do in a case
like that, then? The man is going to come in, "Well, I spent my
monay, I got this dual completion mdde, and Itve got tha;e condi-

tions. Now what do I do?"

A Well, you would have quite a problem. If you had the

o RN e s
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co?rosion, of course, you can 1nhibit it with the technique that
I have. Then whén this is abnormal pressure, if he found a pres-
sure like that, he just =- if a prudent operator, he should not
make the installation. N

Q  Then, supposing on the third factor he went ahead and
made the installation and then encountered sanding of the well?

A Mr. Nutter, there is one thing an operator could do if
he didn't lmow the conditions that he was goling to get in, he
would make a double packer dual which would allow him to put his
bad zone in the tubing.

Q Even if it were the ﬁéper zone through a crossover?

A Yes, sir. In other words, 1f it's unknown, then he ‘
doesn't know. The Commisaion could insist on the two-packer dual,
80 that he would know if he did get adverse conditions in one
reservolr he could put it in the tublng and that is illustrated
on this sketch. I think that is a good point on Figure 1ll. He
could make this type of installation.

Q npn 6n 17

A Yes, sir. Actually, "A," "B" and "C" are the same in-
stallation with just different types of tools. |

MR, NUTTER: I believe that 1s all. Thank you.
BY MR, UTZ:
Q Mr. Willingham, do you believe that a test of the Wolf-

camp, say, flowing thirty days through the 2p-inch tubing, the nex|

thirty days through the annulus would prove flow efficiency or a

>




i
- reasonable accurate test to determine such -- - . ai N
A Yes, thet would be one way of determining it in which
i you would know it would meet the statement Mr., Wutter mentlioned,
- z kthat you would have a similar condition, you would know that your
¢ ::: well shouldntt change too much.
’V g § Q But would Humble be willing to make such a tesat?
i h: A It would result in some expense on our part in order to
o E} . do t_h_is, and it would mean our othef alde, of couwrsge, we would
: g lose the oll production from it. Certainly, we wouldn't, well,
;’r w2 we wouldn't be able to put the Devonian in the annulus, anyway,
: % we would not put the Devonian 1n the amnulus because there 1s no
e E way to pump it.
: é Q What is the capaclty of your Pevonian, would 1t be able
ts R to make up lost allowsble?
H é ‘A To, sir, I don't feel that 1t wuld because of the ex-
2 g treme amount of water production. Now, 1tts posaible we could,
: ;: but I am not certain on that. 7T fear we would actually lose some
" 2 o oil production because of the high water volumes. Of course, now
. ; E § there is one thing that we could do, when we first complete this
s _ % well, we are going to have to swab the well in in the tubling any-
, - |
| :’ g way to get it started flowing, and we could test the well at that
u: g time and then when we closed our valve we would have that test as
=: a guide.
T Q Do you feel that the prpduction will be stabilized
: . enough so that the test would be meaningful?
X
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A T think 1f we observed it and watched it to make sure it
was, I think if we produced it for a couple of days and then tested

it, I feel that it would be providing, of course, we would cbserve

if we weren't getting any mud or any kind of contaminant.

MR. UTZ: Are there other question‘g?

i
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MR. NUPTER: Just one.

BY MR. NUTTER:
Q Mr. Willingham, you stated that i1t cost three hundred

- thousand dollars to drill a well in here. Did you Amean a Devonian i
well or Wolfcamp? ;
‘ | A WOlfca:ﬁp well. | | i
e Q wdlfcamp well? 4
- A Yes, sir. | ;
s Q which is approximately what depth, 10,000 feet?
i : A Let's see. »I'vo got it on one of these pr{*ints.‘v Your j
e Wolfcamp 1s 10,542 to 10,580. |

Rl
NASARAN,

i i i
e

/i
Q Is this a normal cost for drilling a well of this deptk.’

SRR A
CR¥A,

in Lea County?

DEARNLEY-MEIER REPORTING SERVICE, Inc.

Q
:: -:-," A Yea, sir. I have, in fact, 1n case that came up, I

L z brought some cost data which I wouldn't want to put this in as an ;
“_' § exhibit, but I do have it to verify the cost. i

" i: 2 Q That would be for a wildcat or development?
:- * A Development well. In fact, 1f you would like to look, gj
- Itve got it right here. E
- BY MR, PAYNE: ‘
1 = é
-
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Q ﬁf.ﬁiiiingham, ’you aﬁt‘icv‘ipéte‘ the -Wolfcamp completion N
would bs capabls of making considerable in excess of top unit al-
lowable. What about your other Wolfcamp wells in the area?

A I think initially it would probably make more than its
allog_ablo, yes, sir,

Q So that if we are going to take the type of test Mr. Utz
mentioned, might be one way of determining flow efficlency. We
would have to allow the well to flow at capacity for both thirty-
day tests, would we not, because it might make 1ts ailowablo £1ou~-
.‘l.ng'undor either condition through tubing or through the amulus,
and yet in actualitj, one method might or might not be more effi-
cient than the other?

A " That 1s true. Actually, Mr. Payne, the reservolr I am
worried about would be the Devonian. I dontt feel you would lose
any oil from the Wolfcamp, oﬁly from the Devonian.

Q I see. Thank you.

MR. UTZ: Other queations?

BY MR. MORRIS:

Q Mr. Willingham, I have been looking through this pamph-
let youihanded us, and I note in here that the use of these cou-
pons to detect corrosion or measure the corrosion rate they point
out here are indicative only of the corrosion rate at the point
where the coupon is inserted in the line. | |

A That 1s true.

Q  And that would indicate to me that it might be useful

o

&

Nl
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g - only for measuring corrosion in the surfeace facilities rather than
the corrosion rate, deep in the well, for instance,

A Yes, sir. However, I dontt think you can run a coupon -

at any place and say, "well, I had corrosion, I lost a tenth of my

coupon, therefore, I know any dorrosion is such a rate.” In other

|4
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words, this 1s a qualitative measure and not a quantitative mesasure.

Whether thia coupon would show you after you put the inhibitor in
you stopped the corrosion you could be confident it was stopped as
far as your pellets would drop and since these pellets would not

melt, they have to stand in the weéll for a few hours before they
e |
b

will melt.

b

; Q It also points out here your coupon is not effective if
% _

" yon.have any paraffin problems in your well because yowr coupon

o will become coated. Do you anticipate any paraffin problems in
this well?

A .Thatsis a penetrating question. I don't‘know‘that we
can say the pédblem is trouble with psraffin. I can have a field
that was not a paraffin field, and there\isn't severe paraffin

problems which we don't ever anticipate. Hb have isolated wells

DEARNLEY-MEIER REPORTING SERVICE, Inc.

even in fields that do have paraffin problems. I would be telling

an untruth if ¥ said possibly we would have the paraffin.

ALBUQUERQUE, NEW MIXICO

Q Do you use these coupons on any inatallation that you
presently have to detect corrosion?

A To a 1limited extent.

Q It just seemed to me that it might, the use of the coupon

s
[
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might only be effective for Jetermining surface corrosion rather

iv eeemed, that

gion of

problems vhen you get over twenty grainss go you cen aee that we

one hund‘iied |

you can

in

n the well corrosion, and they do have other methods heid,

are better gulted %o measuring i4n the well corro”

guch PT oblemS.

A The only problem 4n using gome of the otheTrs, you would

1 calculated the gralns there 88 3.5 for nydrogen sulrate,

pornally is considered getting into the corrosive

are well below what 18 eoneidered your getting 1nto -he‘ corrosion

A ¥r. payne, your corrosion greatment

what you do is

sihether or not

this long that

gome of the

ollars to Lo oOT three pundred aollavs per year, and

1{ say hov many 1t will teke. 1n other words, genera].ly,

you nandle your corrosion in the past and the X~

perience 1 have. 1 had twO aticks of this sperm which are about

normally would protect you for

wells that we nhad.

xpenaé in gettling 3¢ down in the well, and that uoﬁld be

cost can yary from

about three weeks
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[_/# 777777 o MR. PAYNE: Thank you.

A One other thing 1 might mention hers.

" corrosion. I am sure that you

corrosive ‘material than oil, and we are allowing that to be pro-

duced in the annulus, bub wetve got inhibitors that will control

PHONE CH 3-6691

gas corrosion. Vetve got some Very excellent corrosion iphibitors

, Inc.

and some of them are' quite simllar to these.
BY MR. PAYNE:

Q Isntt 1t true, Mr. Willingham, in very recent years, at
least, we bhave only allowed the annular flow of ggs in the dual
completions when there were 10 severe corrosion problems?

~ A Yes, gir, but in gas, any gas 1s corrosive, if you've
got the pressure and the producing volume. Tn other words, if you
had a well with less than two thousand pounds pressure, was pro-
ducing less than 8 million cubic feet a day, You ﬁouldn't anticli-
pate corrogion. When you start getting over & million feet per
day above two thousand pounds, I know if I could run water samle

tests, we know when Wé need to treat, we are very active in that

because it's good business to watch your corrosion.
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MR. UTZ: Any other guestions?

¥R . BRATTON: Mr. Uillingham Mr. Nutter was inquiring
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as to what the Gommission mght do in instances where an operator

recquests this type of installation and where he might not anticl-

pate some of 1t to encounter someé of the situations where you be-

1ieve this s nstallation ghould not be used, and under those condi-
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tions, do you not belleve the Commi ssion could either EQ;use to
grant the application, if the condltiong appear to exist, or might
grant thé'application and retain the case under 1t§ Juri adiction
to see what does actually happen, la‘nq if any of ‘ytheae conditions

develop, wouldn't that be s feasible way of handling that type of

situation? » |
A Yes, ainr, they could.

Q And you 3o not bélieve, do you, that by granting thig

application, 1f the Commission should, ang bY placing such restric

MR. UTZ: Any other Questions? The witness may be ex-

cuged.

(Witnegs excuged)

MR, UTZ: Any statements in this cagse? ‘The case will be

taken under advisement. The hearing 15 ad journed.
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I, LLEHELYN NELSON, Court Reporter, in and for the County of
Berna‘lillo, State of New Hexiéo, do hereby cer:tify that the foré-
going and attached Tran’acripi: of Proceedings before the New Mexico
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COMPARIBON OF PUMPING METIKLS IN A PROPOSKED WEW NEXICO ¥ELL

. Plunger length Unit Yol.
Limiting Rod 8i-e Bize of 8troke 81:e 2 ¢ 4
W - ’ mwr .ALBQ - Eo - ho s’ Re-‘;'d- ‘!l

Md Pumping in 1-1/2-In. Thg. : _ ’
From 15,650 ft. Bod Stress sfe, 1/=, 3/4 144 - 3L0-B
M -T-nsile ,
. Prom 5,000 ft. _ Rod Stress -5/8. 1/2, 144 ; 3:.0-D
H1-Tensile

Mo Pumping in <-7/8-In. TOg.
From 10,650 ft. Rod Stress 1, /8, 3/4
std.
- Poom 13,650 ft. Rod Stress 1, 1/8, 3/4
Hi -Tensile
Prom 5,000 ft. 1, /8,
Std.

Sudbeurfsce Bydraulic in <-7/8-In.
Witk 1-1/4 Pover 011 Tog. Sur.Press.
’ 5,000 pat

Bote: Tubing Anchored fm All Ceses.
No gas vent provided - volumetric efficiency may be less.
Petroleun fog. Div.

Subsurtface Bng. Pract. Scction
MR:pg l.-6-60

i R e s o o
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TARLZ II

EFPECT OF FLOW FATE ON ENERGY CORBUMPTION
(¢-1/6-1n. Tubing vs. ce1fce : 5-1fc-In. Avmulus)

Rristing Proposed .
) : : Well , Well

Flov Path z-7/8-1n. Tog. 2-1/8- x $-1f2-Inch
) Annulus
Flufd Production 165 B/C 15 3/p

Wate. Contest , o ' oh

i A SRR3R 14 1

i
fsc Bate Becnired 5,150 Cu.Pt./ml. 2,300 Cu.Pt./Bol i
Totel Oss Per Dey 520 MCPD $80 MCPD " é
Vith Energy Comstant (3,15: Cu.Ft./sel) o
Production 168 3/D 218 3/p
Producing Dapth ~ 10,000 feet 10,000 fest
“ . ‘1
ki
Petropleum Bngineering Division
Swsurface Png. Pract. Saction
R8R:ng 1:-8-60
]
]
£
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[ FLow bt i RELATIVE FLOW CAPACITY CHART %
.o,o_*"”?'”’. ST TWO-INCH TUBING = |.O AT 5000’ 2
Uy T b 4 o ubapdn -
e S I B = = NET LIFT =
v Tt T3 U BASED ON CONTINUOUS FLOW- SAME ENERGY EXPENDITURE)| -
2eiaoh— bk E H 33 . . . CuET =
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; : 7.0 2100
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Fluid Froduction Calculetions .
For Proposed Dual Completion

&~

Mr. Rs Ke mam
Ndlend, Te.as

Attention: MNre Jo %o G."nybc.:a.l

This iz o confirm cur telephone conversestions of Hovember -8 and Decawmbear 6,
136G, with Mr. J- B uillincbenm, resoxding the luld production from @ proposed
dusl complstion in Sou Ma.dco. Artifficdel 11f%¢ calculetions re summari:ed 1in
ths attached Tabla I end were mede 40 determive the meximum fluid that could be
produced fn a vell e uipped with 5~1/Z-inch casing spd (1) 2 rod pump im 2-7/8-
inch tuding; (2) e rod pump in 1-1/2-inch tubing, or, {I) subsurface ydrsulie
11t with 2-7/6-1nch tudbing snd l-l/4-inch concentric pover oil string. As wo
s vent 13 provided in this completion, th: volumetiric efficiency of the pumping
e uigmsut =3y be sreatly reduced if the OOR of the jroduced fluid is greater tham
SO cublic fest per barrel. — -

In r2gard to the quasticon concerning offici=ncy of eneryzy consumption im flowing
ome zome Of the propossd well on » 2-7/8- x S-1/¢-inch sroulus as COMpArsd ¢o
flov through L-~7/8-ixch tubing, ws offer the information shown in the stteched
Table I1. The iaformation submitted in the table uses flov in 2-7/8-inch tubing
as & base and assumes such ¢c be satiafsctory. MNumbers used in the lefthasd
column are from production data from an existing sdjecent vell using 2-7/B-imah
tubing as the flow path. The ;as re uirement indicated i amular flouw is that
necossary to produce this saxe amount of fluid produced in tubimg flow. Alse
shovn §s the maxtmuz fluid production that could be expectsd from producinsg im

same saoust of gAs uted in the existing vell vere sxpeaded in
saoulus-type flov. The relstiopship betvesn flow charscteristies of 2-1/8-imeh
tubing as compared to the -7/8- x S-l/Z-inch annuiur used in these calsulatiens
are fndicesed on the attached Figure 1. 4As far as we are sable to aseortain, a
study Mas not becn made in the Industry to determine the optimum size tuding or

make asximm use of enarzy from a given smount of ressrwolr
#as - that is to prevent slippage end gas breakthrough. Howvever, fisld experiense

produetion can bde utufactorﬁy obtained dy producing through the

anaulue . '

If we can bs of further uid, please advisec.

T. A+ Buber

Re S. Bugsley
. ) Subsurfece Engime-. ring
RER:ng Frsctices Sectiom
Attchs.

ce: Mr. Douglse Zaglend, w/stich,
My Y. E. U1 Yi¢nchem. w/atteh.



TABLE I
COMPARISON OF PUMPING METHODS IN A PROPOSED N&W MEXICO WELL

Plunger Length Unit Yod.
. Limiting Fod Sire Size  Of Stroke Si:ze Eff. Prod.
-~ Nethod —‘;&wr ] --ln. - In. - In. SPH a@q'do ‘E! yg
Roé Pumping in 1-1/2-In. Tog. '
‘ Prom 10,650 ft. - Bod Stress s/8. 1/z, 3/e 144 1z 320-b 80 7545
_ Hi-T.psile
Prom 5,000 ft. Rod Stress -5/8, 1/2, 1-1/4 144 1. 3:0-D 80  Z10
c : Hi-Tensile .
Bod Pumsing in 2-7/8-In. Tog. ‘ :
FProm 10,650 ft. Rod Stress 1, i/8, 3f4 1-1/16 144 {  456-D 80 3545
Stﬁo I'd
From 10,650 ft. Rod Stress 1, 71/8, 3/a 1-1/4 144 11 312-b 80 260
' Hi-Tensile
From 5,000 ft. 1, 7/8, Z 144 1:  649-D 8 680z
, . Std.
jubsurface Mydraulic in :-7/8-Im.
th 1-1/4 Power 011 Tog. Sur.Press. - - - 6C 80 336

5,000 psi

Bote: Tubing Anchored in All Cases.
No gas vent provided - volumetric efficiency may be less.
h: m Eng. ‘m‘.
< B ace Eng. Pract. Szction
1-6-6C




THBLE 1IX

EFFECT OF FLOW V'ATH ON ENERGY CONSUMPTIOR
(:-7/8-In. Tublng vs. =1/~ . 5-1/:-In. Annulus)

E:dsting Proposed
Well Well (
Flow Path ©=7/8-In. To:. . 2«1/8- . 5<1f/c-Inch
: Anpulus
Fluid Production 165 B/T ‘ 165 B/p
Wate. Content &% 6%
Gas Rste Reguired ~ - 2,150 Cu.Ft./Bol, 2,300 CuJft./Bol
Total Qas Per Dey 5.0 MC¥D 380 KCID
Vith Energy Constant (3,150 Cu.Ft./Bol) -
Production 165 B/D 215 Bfp o
Producing Dapth 10,000 feot 10,000 fest

Petroleum Buginecring Division

' Suosusface 2mg- Prect. S=ction
- RSR:ng T 12-8+60
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