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Crass OF ServicE

This is a fast message
unlens its deferred char-
acter is-isdicated by the
proper symbol.

WESTERN UNION fme—

TELEGRAM S, T

International .’
LT=L ctrer Telegram
. W. P. MARSHAL.L, PresiDENT
The filing time shown in the dace line on domestle telegrams is STANDARD TIME at point of origin. Time of receipt is STANDARD TIME at point ofdcs

v ‘LAoa5 DA241 By T (00)
Q’\\(n [LC295 LONG PD=WUX DALLAS TEX 13 1122 €D I 13 1y 1) g

\J =0TL CONSERVATION COMMISSTON o MABRY HALL,
STATE CAPTTOL= SANTA FE NMEX-

nation

:RE APPLICATION OF CITIES SERVICE OFL COMPANY TO DUALLY
COMPLETE TTS STATE “P“ NOe 3 WELL, BY THE !NSTALLATION OF
" DUAL ZONE PUMP EQUTPMENT, TERRY BLTNEBRY OTL POOL AND AN
UNDESTGNATED O1L POOL IN THE GLORTETA SANDs LEA COUNTY,
NEW MEX1COo / CASE NOo 1557/ MAGNOLTA PET&QLEUM COMPANY
AS AN OPERATOR IN THE TERRY BLTNEBRY FTELD HEREBY
SUPPORTS CITTES SERVICE OIL COMPANY N ITs APPL!CAT!ON
FOR PERM!T TO TNSTALL DUAL ZONE PU&P!NG EQUIPMENT T0
EFFECT A DUAL COMPLETIGN OF 178 STATE “P“ NOo BVWELL
- BETWEEN THE TERRY BL!NEBRY oTL POOL- AND AN UNBES!GNATED ‘
GLOR!ETA OTL POOLy LEA CGUNTYJ NEW MEXICO
DV CARTER MAG PET CO==

PR 5 Tsrien 5-

THE COMPANY WILL APPRECIATE SUGGESTIONS FROM ITS PATRONS CONCERNING ITS SERVICE
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) W. P. MARSHALL. Pn
The filing time shown in the date line on domestic telegrams is STANDARD TIME at point of origin. Time of receipt is STANDARD TIME at point of des tinat ion
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:NEW MEX1CO OIL CONSERVATION COMMISS 10N=
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///N RE REHEARING JANUARY 14, 1959 ON CASE 1557 APPLICATION
OF CITIES SERVICE OIL COMPANY FOR PERMIT TO OPERATE A THO
ZONE PUMP ON SINGLE ROD STRING WITH CROSSOVER EQU!PHENT AND
THO PARALLEL TUBIHG STRINGS AT ITS STATE “PM WELL H0e 3 IN
THE BLINEBRY AND GLORIETA POOLSe THIS TYPE INSTALLATION
HAS BEEN USED BY PHILLIPS PETROLEUM COMPANY ON MORE THAN
TEN WELLS IN TEXAS, OKLAHOMA AND KANSAS FOR EIGHT YEARS
AND IS GIVING SATISFACTORY SERVICEe THIS OPERATION CREATES
NO HORE DANGER OF COMMINGLING BETWEEN ZONES THAN WITH TWO
ZONES FLOWING OR WITH TWO PUMPING UNITSe INDUSTRY INGENUITY
IN DEVELOPING THIS COST—SAVING DEVICE SHOULD NOT BE
THWARTEDe PHILLIPS PETROLEUM COMPANY URGES THAT THE
COMMISS 10N REco13:9§R1}Tsrpsgjsxonwgmn APPROVE THIS

STALLATION=
PHILLIPS PETRO CO L E FITZJARRALD=

. /  symsoLs N
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__International
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Dual-Zone Pumping with Two Pumps
Actuated*b¥ One Rod Strir
pe ? o~
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ABSTRACT

This paper reviews our experienc
195.1, with dually completed weils equip
. mps (two pumps acbated by one
i e span of time newer designs in duat
41 pocber-tubing combinations have
Hation.
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Prod:uction Tests - Tabio 1

Pump
: Depth- | i Efficiency- ;
Pay Feet ! Date Percent
5800’ L 5447 © 11-10-853 24 7 1 3748 23.1
{ .
{learfork 8235 13-28-53 24 B s} 294 40 5

U SO OO e

Lot zones of a dually completed well with <. lem
pumps. This equipment was instailed in Wei: A in :
etnber, 1953, Only one string of 2-inch tubing was :
rin. A retaiper-type packer was set in the :ost
itween the two producing zones in corder to 1
:mmmglmg of their fluids around the tubing.
wall packer was set above the upper zin.
;vmmnm ingsert pump and a tubing pump were .
- uriaduce the respective lower and upper zones
upper-pump sianding vaive, composed of three AP:
tuaild and seats recessed in the crossover shoe, was
as an integral part of the tubing string. T
rod miring and pump were actuated by a poli
4 ned to the plunger of the upper pump that
inrouwgh a pack-off cssemiy below the uppe:
The ypper-zone fluid was taken into the pump
#t the crosgover shoe ang was pumped up the
Tie lower-zope fluid was cooducted through
ivroygnd the upper pump and was discharged ahb
urpeer preker into the anaujus between the tubs

‘tage purnp is almost impossibie to gas
4 continue to pump although auy one of i
hag failed, If the upper £mveking val
W‘(}uld revert foa com'nnt!ansl

mippoed w 3 two- atsu;e p!lmp '1ﬁeviates b
exieat wo major problems inkervnt in the o 2
priehl siown os g, b (i) xil produced <asir\,m
rones must pass through the pumps, 2 the
sverv of e working barrel and standing vaive {or
T upper pamp for repairs requz"es a turing job.

#54, the equipmentin Well A was converted
aewstr 2 1/2-inch model ARhown as Fig. 2| excent
I cumps instead of two-stuige pumps wegs

casing.
ing Device
AR RS TugHeg
NDuring the ipstallation of this equipment the locking
device on the pack-off aggembly between the 'wopumps
proved troublesome to lateh, This device was held in
an upward position until the pumps had been lowered
t ine desired position in the well. Then, jarring of L. uPFra rowg
vod siring was supposed to dislodge the pos:.uv TWITSTAGE  PuMp - PACKER

c permitling it to fall dos svd and look the
i1 assembly iate plave in the mwbing string. Thre
roumd trips with the rods and pumps were required
e aoeopmplisgh this,
ivoical  tasta using thia eaninment are lisgted in
i,
w designs, in pumps adsptabie ro dual-zone p
ind in other dual cquipme were perfected :
vitinbis 1o the L1l pro v subscquem to L
L 2 12 cinech model daal-zone pump we
AnE superiur  to Z-inch mode!
inated the troublesome
the Z-inch modlel
e use of lwo insert
1 snepesrt pump,
BAMe 1 y was Jdegigned,
12 bhaswally a stativnary wsarrel, bottom:
+ with a hollow, po*inrat*d, poiished rod
roa pull rod apd with 2 second traveling
upports the fluld column during all cor
- Jdownstroke., There is an annuiar chamber
< plunger into which all or part, depend
apeen the un;,s cfficiency, of the fluid swept from
ssciion ohamber : r fg displaced on the -
downstroke, £
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. Production Tests ~ Table 2

=

used. Following this installation production fron: hoth
ones was lower thag had been anticipated, The 00’
pay (upper zone) produced a daily averageof 22 barrels
of clean oil with a gas-oil ratio of 2200 to 1, and the
Clearfork pay (lower zone) produced a daily average
of 10 barrels of cleap ofl with a gas-oil ratic of 5000
to 1. Due to the high gna-oil ratios, gas locking of the
pumaps appeared to be a possible cause for the low
production. In May 1954, the conventional insert pumps
were replaced with two-stage pumps in an abiempt
to alleviate this condition. After stabilizatica of
production, the 5600° pay produced a daily average of
a5 barrels of clean oil, and the Clearfork pay produced
a daily average of 26 barrels of clean oil. This ‘5 an
increase in production, attributed io the installai.-n of
two-4tage pumps, amounting to 205 and 280 pe:: ent
from the respective 5600 and Clearfork pays.

Similar equipment to that shown in Fig. 2 wa+ :lso
installed in Well B In August, 1954. Represen . -tive
tests using this combination of pumping equiprent
are shown in Table 2.

Both wells pump off, which accounts for the low
pump efficiencies, Production is generally comparable
to the yield of nearby singie-zone producers.

The pumps in Well A have been pulled a toial of
four times since inataliatlon of the converted equij-

_ment in March, 1954. Epch of these pulling jots was
secessary for annual botéom iole pressure mensure-
ments of the upper 5600’ pay according to the Ra:lroad
Commission ordera; the pumps were serviced ai these
tirmes. In order to obtain & true bottom hole pressure
of the upper zong, a wireline retrievable piug is set
in the lower-pump shoe, thereby blanking off lower-
zone fluid,

COperation In Well B

In Well B during the {irst 1-1/2 months of operation
the sucker rods and pumps only were pullied three
times, and the tubing, sucker rods, and pumps were
pulled one time. Debris from jet shots, awab rubbers,
packer rubbers, lost circulstion materials, and cuttings
piugged the pumps and the tubiang crossover. Bince
the well- was cleaned of this debris approximately
3-1/2 years ago the pumps have not required servicing.
The pumps were pulled three times for annual bottom

| Hours | Production -Bbls, |

Dete Tested | Oil ater | QOR

8-35-5¢ | 24 21.3 04 3726  Utivéated

1-17-66 | 24 27.0 0 8687 | 202 Unvented |

7-26-57 | 18 23.2 0 1887 | 23.1 Unveated ~ | -
Clearfork | 633 | 7-21-56 | 21 104 0 14423 | 6.7 Unvented |
Clearfork | 633 | 8-9-57 24 8.9 0 33208 | 5.7 Unvented

B 5600 ss1v | 118 | i 12.6 0 3362 | 128 Usvented = |

5600 s317 | 7-30-87 | 1° 6.1 0 5410 | 112 Vaveotsd . |
Clearfork | 6339 | 11-26-84 | o 19.0 o 1684 | 158 Unvented |
Clesrfork | 6338 | 9-11-87 | o 8.0 0 le25 | 15.1 “Uavented

hole pressurc measursments and oace when the sucker
rods unscrewed. ‘

The dual-zone pumping equipment in bothwells has. =
given excelient service since removal from the well
bores of debris deposited during initial completion-and .
during the flowing life of the wells. Possibly, production. .
would have been slightly improved if both zrones could
have been ventod, However, the relative displacement
of the pumps, compared with the fluid yield from the .
pay zones, is groal erough that cousidersble pumy
displacement can be sacrificed to the production of gas
without & l¢ss in oil production. The large volume of
the tubing-casing annulug, which serves as a conduit
to transmit lower-zone fluid to the surface, proves
somewhat troublesore. Since lower-zome production
has been 19 harrels or less per day and the tubing-
casing apnulus will bold approximately 180 barrels,
it is sometimes difficuit to determine whether the
lower-zone pumnp is functioning properly or rot.

‘The two-packer combination, which currently can
be obtained in the newer model in both the 2-inch and
2 1/72-inch sizes, still is applicable for some wells.
Yor instance, it usually results in the smallest Initial
yvestment since it only requires ome tublag string.
" his equipment can also be rua in small-bore casing, -
s+hich may prevent the installation of scme other
riothods, i

Thle subsurface hook-up impests & mumtar AT s 00
strictions on each zone due to ita lack of {lexibility.
For example, neithor zome can be treated with hot
oll, corrosion inhibitor, or paraffin solvent; nor can
fizid be circulated, gas be vented, or fluid levei
measurements be taken {rom either zona. C

SINGLE-PACKER, DOUBLE -CLAMPED-8TRINGS

A dual-zone pumping instaliation of the type schema- .
tically illustrated in Fig. 3 was instalied in Well C in_
October, 1954. 'This installation differed from the
double-packar, single string method in that paraliel
strings of 2 1/2~inch and 1 1/4~inch tubing were clamped
together and run in place of & 2 1/2-inch tubing stri
and packer. Ths remasinder of ‘the egiipment was
identical. ¥luid from the lower xoneisproduced up the
1 1/4-inch tubing, thereby leaving the fibing-casing -
annulus available ag a gas vent for the uppegfone.

~ ILLEGIBLE
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WiiH  QOUBLE - CLAMPED - B7%1NGS

Thes= parallel tubing stringg were preferra
than th» double -packer, single-atring method *,
‘6 nroside 2 means for control of sever
deposition from the lower-zone fluid, Hotoll @

wii.-aily into the casing, with paraffinac :

of this i“stdnahﬂn.

s &

fram  the imerior of the tubing belng suct
r'cmow'j by the heat transfer, With fhls mel
nei-oil {reatment the pﬁn‘pmg equipment s
wn, &nee iR operstion ia deairable dur
n orde s~ to remove melied paraifin,

sand, suspended in the produced fluid
LCHET v, caused trouble immediawely upone
m sand stuck ihe luwor
aw, watch 3 not designed (o1 saml prodac

4 three-tube pump wad run for a short time to ol
Q wer-zene production.
iepreeentative tests from this well are listed n
Tabis 3.
The decline in preduction during these iests war
caused by a similar decline in the productivity of the
pay zcnes, Toe production rates are very simila:
1o those of uearby single producers.

The dusl-zone oquipment in Well C has undergone o

total of 20 malfunctions | 38 months of operantion,

wh:ch @5 ag avzrage of 1.9 menths operation for vach
*e*’g‘-t* 3m‘3 {merntivs of the dual egquipment has
thers ~meiy expensive. There have Lo n
12 i;% service toe pumps, 4 fishing jobs ¢
regc d rods, and & stripping ohs o recoy::
equipment, Eighty-five perces? of
these service inbsg cccurved during the first 18 -nundts
of s owith 15 percent occurring ;;nrmg tne

Produced sand sesms to hav: :

in ssurge of trouble causing worn pump-, -
ans siripping jobs, The dual-zone eus
» kB or zeals exposed to v.eii fluids
¢ {luld and two i €
red-string fallures we s v ol
stress during atiempis m iuose:n b”JCk
by ocver pumplng of one or Lath :
ment {a Well C was converied
7. i the popular, independent-siring mels
't %;‘:itrz the clamps s gtili fire
“lamped-parallel-giring insts
. however, srorEOus 8ince m;:
ng hy 0 could cause the md'“mﬁ L
toxosee fall, wel stick Lae tubing

GLE-PACKER, DOU BLE-UNCLAMPED-BTRINGS

Fig, 3 shows s ivpiral schematic drawlng of this
oot llation, In this subsuriszce combination
i us~d to 8 ate the two DAy zones,
is run und hed into the retainer-
g 14 get with sufficient tension
sckling and attendant sucker-
: action, The short macaron:
: 5, is then run and
-siring laniing head integral
af tubing, Two inaert pumps are
other installations, with fluid from the
sy :-s#ing up the macaroni string and fluic
.Jyper pump passing up the long string. This

(8 GVAl.anst 1B DOWR Mav 0 bsoaadvi. pod

hevele

the par

Depth Hours
‘av Feot Date Testsd

Glorieis 4570 3-27-55 24

Gloriota 4570 i-13-56 22.8
Glorieia 4570 1-§-57 24
! ussaiman 1574 190-29-54 24
tussciman 7874 10-18-56 24
-=xeiman 7574 10-9~57 24

- %

|

Production Tests - Table § —3
i
Pump :
i__Production - bbis, | Lificiency .
| Oil Wale v GOR Percent Remarks
- R B
i 51,1 1.4 91 316 Ventod
i 56.1 156 | 448 | 515 Vented 5
203 is 1 985 11.5 Vented
o925 5.5 | 714 50.5 Unvented ’
| 249 55 | 803 | 225 Unvented
18 .4 g.2 433 42 Unventad :
ST B A

| N

" |LLEGIBLE
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2-inch models.

This arrangement of subsurface dual-zone pum:
equipment was first instalied in Well D in April, !
The inadvertent Installation of a 5 1/2-inch lan:
head in 7-inch OD casing caused trouble during ins: -
lation. The clearance between the landing bead and
casing permitted the landing sub on the 1-inchmacs:
string to miss the landing head and io wedge bet-
the anchor and the casing. 8houlders were welde:i . -
the landing head to correct this condition, Be' . -
satisfaciory operation of this eguipment was obim:.:
the roda, pump, and both tubing strings were v~ i
tripped once; the macaroni siring alone was .-+
tripped once; and the rods and pumps slone -
foiad itipoed dwice, Since (ues installation was ¢ m-

gleted satisfactorily, it has given pearly 2 years o
maintenance-free operation, -

A similar installation was performed in Well £ .
Juty, 1356, Thia installation wac complated withe:
any trouble whatsoever, It has currently givea 1-1.7
vears of satisfaclory service without a single shutdo
to servire the subsurface equipment.

Most Economical Approach

Many timee the most efficlent and economical
apnroach to dual-zone pumping is the instaliation of
scuarately-lended, parallel-tubing atrings with aporo-
priste dual-zone equipment during initial well comple-
tivn.  This procedure eliminates the expenditure to
kili ¢nd re-enter the well at a later date when one or
«oth zunes have ceased to flow, The additional inves:-
ment reguired at well completion is especially justi-
fiable and profitable if the flowisg lives of the 1wo

ILLEGIBLE
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T 8 SIMGLE-PAGKER  DUAL-ZONC-PUMP INSTALLATION
P OOUBLE-UNCLANEES-STRINGS —UPPER  ZONE PUMPING,
CIEER TONE FLOWMG

zones are azaticipated to be rather short, Fig. §is
a subsurface hook-up of sn installation of this type.
It permits both zones to flow or one zone to puwmp and
the other zose o flew merely by the insiallation of the
proper wirellne toe! in the crossover shos, During
inpstaliation of this equipment, anaccurate measurement
of the distance betwegn the lower and upper punp
shoes must bde made and kept available for future
reference when tandemn gumps are run.

Guif nas e-x instailations of this type. In one well
both zones sre now pumplng; in four wells the upper
gone is pumping, and the lower zone is flowing: and in
ne well the upper zone in flowing, and the lower zone
15 pumping. Both zones have pumped in Well F since
faly, 1837, The rods and pumps have been pulicd
wice to permit servicing of the pumps and packing
between the pumps. On one occasion steel shavings
dimaged the upper pump, and in another {nstance the
metal-to-metal packing beiween the pumps froze. In
wails whers only one zobe {s pumping, the troubles
sneountersd have been common to thatof nearby single-
zone wells,

Compiled in Table 4 are results from tests on three
salis equipped with the single-packer, double-string
method of dual-zong pumping,

These single-packer, dJoubie-unclamped-siriag meth-
~ds8 are rather versatile amd (rouble-free because
(i) the need for clamps iz eliminated, thereby speeding
=5 rig time and removing the hazards associated with

~iampe, (2) the upper zone can be veated, (8) hot oil. - /

parnffin solvents, and corrosion ishibitors may be .
‘ted into the casing, (4) sonic fluldleve! measureronts

e:r be-taken for the upper z0n8, (5) the tubing atrings

may be rur in and pulled out independently, but only in



Production Tests - Table 4

— : . — e
: !
! | Pump
Depth Hours __ Producticn - Bbls, | i Efficiency
0 3 ! H
N Pay feet Date Tested | Qil Water i GOR | Percent Bemarkz
[EURUN S e .mg, ..... «~«.§ e S
D 5600 5760 g8-1-56 24 48.8 5.4 i3074 @ 38,1 Vented
: 5600 5750 | 9-27-57 | 3 €5 0 | 2000 ; 55.0 Vented
Clearfork | 6339 | 8-1-66 B o221 0 Po1312 | 24.3 Unvented
f Clearfork | 6239 | 8-1-57 2 . 87 . 20 . 2087, 161 Unvented
E 5600 5683 8-27-56 24 23.1 o © 51985 174 Vented i
H
5600 5683 | §-28-57 9.7 e 2082 . 35.1 Vented ;
) Clesarfork 8248 9-5-54 24 132 4.6 5303 2.9 Unventesd
’ - Clearfork | 6246 | 7-26-37 | 23 5.5 £ 1455 . 3.9 Unvent.
F  lubb 4800 | wefi-bs © 26 80 ERN 325 88.1 ! Vented
Tubb {oagop 1 2Rl 24 1 TeT ¢ 289 70,0 foyventod
i . ) i i
: Wolfcamp | 6200 2 i 2.0 ! 304 . 48.8 Unvented i
Wolfcamp 3 63060 24 5. 4.1 45 52.7 Unventad {
a vertain arder: the long string mustbe B
the short string must be pulledfirst, and FARALLEL STRG
zenes may be allowed to flow and may be
at a later date without disturbing the tub :’::;ng WA
. TN
SINGLE-PACKER, DOUBLE-URCI AMPEDR-S8TR:
W‘TH BOUBLE*BYPASSE:% . CROSICVEAR
ENG BY-PASYE
This unigue installation is shown s-h:
Fiz. 6 and was instajled in Well G i Fomtr o Lamss
Wwhen this equipment wag inswlled, Lo HOLLOW SUCKER  ROCS
existed as to whether it would pe" :
however, the design appeared soundico i TRl oew
standpoint.  This design i8 an adaptai
duax-mne equipment, which permitz o
A pH ane pump io pasa inte a S-u -
in arder to attain complete depleting T
This subsurface srrungement Gtidiee VEREN 1K
30 feet of hollow sucker rods, one FLRFGAR Tion
D and two unelamped tubing st
=t “riAn andt Aaa oA nnnr&.-u €onmn ey HE ]
S s Sench O Liaes 0 BRalt
‘s the {3*‘&22}(&0!‘ IRG o«
lower-zone fluid prod
g for the entire distang
. except that 3t must irn '
vnly souree of trouble dur
A when the macaroni
¢t 1n tension, t
sgc1 ard joft in com ;=Tt*’iw$i{‘%3‘,
This cquipment hus nol reguiresd 4 .
its installation 1-1/2 vears ago. Tabie S aha R LU0
reprasentative production tests from this weil,
The production {rom Wil 3 is comparst “PAcKER
nre-luction from nearby siagle-zone producers
This type of installation would rurvelyhave anappiio:
t:zan, it is showp merely to illustraie how sisn
ual-conc equipment can be deviated to suitany uniy. S Er T Bouse B
conditions ~xisting ip a particuiar well, The privo g 2o
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S e - v; , S
é Pomp i
Depth Hours Eificiency :
Pay Feet | Dna Teated ; Ol '%.wer FOR . Percent ! Remarks
' - T T ’
5600’ 5810 | 2-15-37 24 . 46,1 0 . 371 | 850 ;  Vented
5600’ 5810 | 8-2-87 24 Y o 1 1sne | s ; Vented
Clearfork | 6050 | 3-5-57 24 162 4934 | 153 | Unvented
Clearfork | 6050 | 7-19-67 17 . 113 2566 | 16.0 Unvented i
— S S S, - b

application of this hook-up would likely be in & =oil,
similar to the one shown, containing a small-hore!:«ar,

¢ “*double bypasg” arrangement might prove =«
cable where it is desirable for the lower zone 1.
duce up the long string and for the upper-zomne ; ro-
duction to divert into the parallel atring,

SINGLE-PACKER, TRIPLE-STRING

Tig. 7 is a schematic drawing depicling the lates!
dual-zone tubing assembly installed in two wells during
initial completion. The upper zone i3 equipped to pump,
while the lower zone is flowed. When the lower rone
ceases to flow, & second pump will be run and seated
in a shoe provided in the tubing atring.

This arrangement consists of the standard dual-:one
equipment and two parallel strings of 2-inchtubing - th
i-inch vent tubing extending beneath the shorter st :ag
downward through the packer. The crossover :oe
with landing bead is run oa thelongstring and a landing
sub is run on the bottom of the short string. A &:il-
and-seat arrangement with a fishing neck attach. is
ingtalled in a seat on top of the 1-inch vent tubing, . s
valve remains closed except when the pressure bu..aup
beiow it exceeds the fluid head. At a later date, 8% -uld
the lower-zone pump gas lock, the ball-and- . «-at
arrangement can be pulled and a 3/4~inch vent &1 :ug
can be substituted inside the shorter tubing siri~g,

In this svstem the long string conducis upper-:: ne
fiuid fo the surface. The parallel striag conducts the
lower-zone fluild from the crossover shoe to the sur-
face, while the 3/4-inch comcentric string, when in-
stalied, will conduct the lower-zone gas from below
the packer to the surface. The casing scrves asa
vent {or the upper zone.

Landing Sub Leaked

in-both inatallations of this type the landing sub on
the bottom of the short string leaked. There was
rongiderable money expended to locate the leak in each
well and 1o pull and rerun the short string, The cause
of these leaks was apparently not due to faulty equ:p-
ment but to insufficient weight belug set on the short
string, This was the only trouble experienced with
one installation. In the other installation, however, the
sealing elements in the retalnsr-type packer also leaked.
A successful completion of this well was obtained after
xeveral mounths had expired, inwhich la rge expenditures
wers incurred in testing and service work.

Since the single-packer, triple-string method re-
quires an oxira string of 2-inch tubing, it is usuaily
more expensive than any of the other methods mentioned.

ILLEGIBLE

‘oiherwise this instaliziion has all the advantages of
o single-packer, double-string model, pius some
Aditional ones. The advantages of the single-porler,
c-iple-string assembly over ali other methois :re
sutle possible by the 3/4-inch vent string. This vent
string (1) providea a meana for venting lower-zoni 73,
{21 cap serve a3 a2 conduil for corrosion iuhibitor in-
jection to the lower-zone pump when it i not ixed o
vent gas, and (3) permits circuistion of lowuer-zone
production if such action is desirable to aveid over-
production.
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DISCUSSBION A¥D CONC LUSJONS

: mlmu ol dually compieted wells with out without
pumping equipment.
volves mors probh-l m lh(k«uu pnnpln‘

h;p ‘In other wells raadom difficuities developed,
usualfly attributable to faflure of a latch to lock into
place or & seal to hold. Possibly the greatest overall
source of trouble was caused by the plugging and sticking
action of debris and sand during the cleaning-up period
immediately following & dual-zone installation.
Thorough circulation of the well bors prior to the
tnatallation of desl-zome pumps might minimize this
difficulty.

In one well, in which the lower sowe and possibly
the upper zone producs fluids that contais emall amounts
of suspended solids, the operational costs have heen
extremely high. The equipment malfunctions experien-
ced in the operation of dual equipment in this well, and
the difficulties resulting from the production of solids
during and immediately following the completion of
other installations, suggest that a concerted effort
should be made to keep the production of sand and
debris at 3 minimum,. Newer designs in tubing assem-
blies and associated equipmenthave reduced the number
of seals exposed to well fluids, which should decreas«
to a small extent the possibility that sedimentation of
solids might stick the pnmping equipment.

Subsurface Repsirs

Disregarding the aforemestioned well in which the
production of sand caused excessive repairs, the
remaining six wells equipped with tandesn pumps have
suffered very little downtims for subsurface equipment
repairs. These installatioas, following a short clean-up
pericd, have operated a total of 150 months with only
three pulling jobs that were solely the reeuit of equip-
ment melfuncttons. ' Unzcrewsed rods caused one of
these service jobs, These installations, therefore,
have averaged 50 months of aperation for each pulling
o, The rods in two wells, bowever, were pulicu
greveral times for annual bottam hole pressure measure -
ments, and the pumps were serviced on theas occasions.

The two-stage pump has proved its walue in the
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Dual-sone pumping certainly in-.
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production of foamy or gassy fluid. This featsre is
particularly advantageous whea sll produced gas must
pass through the pump (pumping {ram benwath a packer),
Bince the two-stage pamp will ususlly operate with s
faulty stunding walve, it is also very useful as an
upper-zone pump where {t may minimize or eliminate
the need for a standing valve integral with the tubing
string. This pump, however, should not be used in
wellz where the produced fluid contains seapended sand.

The most logical conclusien regarding pump effi-
cfencies is that tandem pumpe will yleid efficiencies
comparable to single-zone pumps operating under sim-
ilar conditions. With one exception the wells utiitzing
tandem pumps have beea low producers in which the
productivity of each zone has been considerably loxs
than the pump’s displacemient. Under these couciiticas
_the productivity of esch zoae, and not the pump, usually
“governs the pump efficiency, accounting for most of the
iow efficiencies.

Ad Disac .

Dual-zope pumping usiag tapdem pumps has distinct
advantages nud disadvantages. Was are:
(1) smaller initial cost in comparisom with other
methods, (2; compatibllity vjth casing designs in most
wells, and (3} elimination upkeep of two pumping
upits, ‘The main disadvah are: (1) lack of sim-
plicity compared .to somk methods, (2) Inabilily of
equipment to handle suspexdfled sand as well as some
other methods, (3) loes of production from both zones
due to the sewicu\g of down-hole equipment for ocae
zone, (4) pumping depth amd quantity of productios
limited by strength of rods, and (8) lack of {lexibility
even in the most advanced models.

The flexibility has lmproved considerably in the
last few years mainly through deviations in tubing
sssemblies; however, ths pumping speed, pumping
time, and length of stroke are by mature of this equip-
ment still the same for both zones. Thiz condition
sometimes makes difficuit the regulation of production
from the two zones, since ope zone may overproducs
while the other zone is underproduced. Some mesns
for v the production from one zoff8 AYE:
chadging the pump size, @) c‘i
unseatidg pamp (ipplies Mly
{4) allowing the pump ho ﬁn‘m
a traveling overload vnIvn oa

The tandem pumping method h.u dgggmtmcd its
value as a means for producing ‘duail ‘omple bed weils,
Like any type of oftfleld ¢squipm¢miY

by use of

Bowever, It Ras
its limitations, and should be thoroughly esginecred
to suit conditions' existing in each specific well.
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