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CLASS OF SERVICE 

This is a fast message 

unless its deferred char

acter is indicated by che 

proper «ymbol. 

WESTERN UNION 
TELEGRAM 

1220 
(R11-541 

W . P . M A R S H A L L , P U C S I D E M T 

SYMBOLS 

D L = D a y Letter 

N L = N i g h t Letter 

^ - . . I n t e r n a t i o n a l 
Letter Telegram 

The 6ling time shown i n the date line on domestic telegrams is S T A N D A R D T I M E at point of or ig in . Time of receipt is S T A N D A R D T I M E at point o f destination 

V DA241 1 llfWc 
{\fl \v\D CLC295 LONG PD=WUX DALLAS TEX 13 M 2 * W & ° J m '3 AM n \6 

v \ y =0TL CONSERVATION COMMISSION, MABRY HALL, 
STATE CAPTT0L= SANTA FE NMEX = 

RE APPLICATION OF CITIES SERVICE OIL COMPANY TO 10ALLY 

COMPLETE TTS STATE »P« NO. 3 WELL, BY THE INSTALLATION OF 

' DUAL ZONE PUMP EQUIPMENT, TERRY BLINEBRY OIL POOL AND AN 

UNDESIGNATED OIL POOL IN THE GLORIETA SAND, LEA COUNTY, 

NEW MEXICO. / CASE N0« 1557/ MAGNOLIA PETROLEUM COMPANY 

AS AN OPERATOR IN THE TERRY BLINEBRY F I E L D , HEREBY 

SUPPORTS CITIES SERVICE OIL COMPANY IN ITS APPLICATION 

FOR PERMIT TO INSTALL DUAL ZONE PUMPING EQUIPMENT TO 

EFFECT A DUAL COMPLETION OF ITS STATE wp» NO. 3 WELL ~ 
BETWEEN THE TERRY BLINEBRY OIL POOL AND AN UNDESIGNATED « 

GLORIETA OIL POOL, LEA COUNTŶ  NEW MEXICO 
D V CARTER MAG PET C0== " 

n P B 3 1557»PW 3= O 

O 

T H B COMPANY W I L L APPRECIATE SUGGESTIONS FROM ITS PATRONS CONCERNING ITS SERVICE 



CLASS OF SERVICE 

T l i i s is a fas t message 
un less i t s d e f e r r e d c h a r ' 
ac ter is i n d i c a t e d b y t h e 
p r o p e r a y m b o l . 

WESTERN UNION 
T E L E G R A M 

1220 
(R11-54) 

W . P . M A R S H A L L , P H I . I D . N T 

SYMBOLS 

D L = D a y Letter 

N L = N i g h t Letter 

TjT-j—International 
Letter Telegram 

The filing time shown in the date line on domestic telegrams is S T A N D A R D T I M E at point of origin. Time of receipt is S T A N D A R D T I M E at poin t o f destination — rt 

LA 125 KA264 v„) M tfc V l* 

K BRA151 LONG NL PD=BARTLESVILLE OKLA 12= 

:MEW MEXICO OIL CONSERVATION COMMISSION 

• a / ATTN A L PORTER JR SANTA FE NMEX= 

w*\: / ~~ 
\ \ \ RE REHEARING JANUARY 14 9 1959 ON CASE 1557 APPLICATION 

OF CITIES SERVICE OIL COMPANY FOR PERMIT TO OPERATE A TWO 

ZOME PUMP ON SINGLE ROD STRING WITH CROSSOVER EQUIPMENT AND 

TWO PARALLEL TUBING STRINGS AT ITS STATE " P " WELL N0# 3 IN 

THE BLINEBRY AMD GLORIETA POOLS. THIS TYPE INSTALLATION 

HAS BEEN USED BY PHILLIPS PETROLEUM COMPANY ON MORE THAN 

TEN WELLS IN TEXAS 9 OKLAHOMA AND KANSAS FOR EIGHT YEARS 

AND IS GIVING SATISFACTORY SERVICE, THIS OPERATION CREATES 

NO MORE DANGER OF COMMINGLING BETWEEN ZONES THAN WITH TWO 

ZONES FLOWING OR WITH TOO PUMPING UNITS. INDUSTRY INGENUITY 

IN DEVELOPING THIS COST-SAVING DEVICE SHOULD NOT BE 

THWARTED. PHILLIPS PETROLEUM COMPANY URGES THAT THE 

COMMISSION RECONSIDER ITS DECISION AND APPROVE THIS 

INSTALLATION^ 

PHILLIPS PETRO CO L E FITZJARRALD== 

14 1959 1557 P 3=a ; 

THE COMPANY W I L L APPRECIATE SUGGESTIONS FROM ITS PATRONS CONCERNING ITS SERVICE 



Dual-Zone Pumpiii o with Two Pumps 
ne Rod Striim 

ABSTRACT 

This paper reviews our experience, dating ,x<m 
with dually completed wells whipped wiu i lander-

',',n,p8 (two pumps actuated by one rod s t r i n g b 
' fc span of time newer designs in dual /.oneequ.. ment 
. i i packer-tubing combinations have antiquat^ the 

:r s u i U t i o n . Snbsurf-u-e schem-uc dr-*.,-, : 
••ation>- ! i f H 

A in ; - l i t-ncompasij most ot th 
;ts»> rnblios. Commentaries on 

ma ii 
> li.ethod, >vhn-:. 

iu*tal!ational and operational probit ies a 
( ).!U*.-H.'n'results f r o m specific welle. give an i n s i s t 
u tin- applications and limitations ot eaeh astembb-

INTRODUCTION 

•tv... installation and operation of a r t i f i c i a l Hit equip-
„„, i n dua!h completed weils often involve many 
... . | , ^ V i not necessarily associated with single-zone 
- f>h,r*rs. Many of the>e problems can be minim ved 
• .uoided if the' operator w i l l give Borne tte - ^ u 
- m,* ini t ia l completion to tht type and size of i \ 
' tnnna equipment to install afteroneorbothprod:.- -.n% 
. ,,'s h'.vt" ceased to f low. Sometimes one may i :id 
a n is feasible to equip * well in such a manner that 

--v /one pumping equipment can bt- installed : •< 
~, . r date without disturbing the tubing. Thi* ;aet 

».o especially true if the flowing l i fe of or.:-or 
.ti, is anticipated to Ise rattier short, 

i t.' rhnps the most important single item affecting 
.-..ne pumpinn. foe conKidersiir.n during the untiui 

f ; , ; i , uon of a weii , i . - fr,.r d.-si^n of a rasing pro-ram 
v,u\ permit adequate -..-learanee for passage unw 

, r ' . _ * i . . . . , ^ tyH^^g ft-tm?*, Som**'••r>e«!, h w ' f ; ' * 
reverse may occur, and the rasing m a well mav 

•nit the- tvpe and size of a r t i f i c i a l i if tequipment. I n -
. n-i.vion could prevent the installation of equipment 

su-ted for the depth. produeUvity, corrostvenes*. 
n i other operating conditions prevailing ia a wel l , 
• „ . r . bv causing inefficiencies by Increasing Installation 
, >mi or operating costs und posaibly bv reducing 

• - t l 

. t -\ i i . ;'. f . " . f < 

cur ren t ly , G u l l ' i West Texas Distr ict installs 7 -inch 
f> ) -r:-due't. n strings pwaged to 7 5/8-inch OD casing 

surface in order to give more clearance fo r 
" . ^ ^ r a . This casing design is compatible with, 

rrwbs a r t i f i c i a l l i l t methods, and permits considerable 
flexibility in the selection of future dual-zone a r t i f t c l a l 
l i f t equipment. 

Our experience with tandem pumps began more than 

i o » i 

tak-
• rf 

n l 

HVRi 

% 0 a r s ago m 1953. Considerable lmprovcin.-.;'-' 
iiipment and methods have occurred in «ur ; a. 
...... This evolution ha« beenehieflv in the.di ! e..ai 
-....juved f lexibi l i ty and simplicity Seven. '.-
: . s (•. .>•! most of 'in' major change4; • < l v ' 

pi ice vur ien t l ' - . fourteen wells ha«'t • 
luipment for this tvpe of pumping, O; ' 
'.,.-i-.-.!-.;ete-n tun. js , support*: ' * " t h » •'' 
. , •< -r-jvi ' r t.i some of ! v.! w •tu.-ji. 

• ;. . , , Uu- .ippiications anu ;;ne!..Uu|j,#.,iiLei 'e« 
. r ••: :t: .i.> in equipment. ^ 6 ^ * 

OOt'HLE-F'ACKEHS, SING L l l -STRIN*.; 

•2. I schematically shows a dual <>, P<- ' 
ion', that rep't'^ents our f i r s t '-nde^-.or tn t.r 

urn* za« 
LCStf 10*1 

wnros»T tow 

LO«t* zcw 
insert PHtr 

Lowm l o u t 
^U«» HO>.0-[K>*s 

F!« i DOUBLE - PACKCKS. SmSLt ST««tt OUAL ZOW! . 
PUMP INSTALLATIOK WtfH Tt»W«« PUMP *ND NSr.WT 
PUMP 



Prod Hon Tetiit> - Table i 

Pay 

5600' 

Clearfork 

Depth -
Feet 

5447 

S235 

Date 

11-10-53 

Hour* "roduetion - JBM*^ 
Tested f Oii " " W a t e r 

24 

GOR 

3745 

294 

Pump 
Efficiency-
Percent 

23.1 

40.5 

b ti' zones of a dually completed well with iem 
pumps. This equipment was Installed in Weti A in 
October, 1953. Only one string of 2-inch tubing waa 
r j n . A retainer-type packer was Bet In the tusing 
bctweeo the two producing zones in order to pi .ent 
commingling of their fluids around the tubing i nd a 
h'.xtk wall packer was set above the upper z>ee-. A 
conventional insert pump and a tubing pump wet> used 
Ut produce the respective lower and upper zones. The 
upper-pump standing vai<re, composed of three API 
ii.ill H ami seats recessed in the crossover shoes was ru.-: 
a» an integral part of the tubing string. The lower 
rod Firing and pump were actuated by a polished rod 
eteened to the plunger of the upper pump that stroked 
through a pack-off assembly below the upper vutny. 
Tho upper-zone fluid was taken into the pump ;-J»-UOQ 
at the crossover shoe and was pumped up the 'ui>ing. 
Tite lower-zone fluid was conducted through a :,tck: t 
around the upper pump and was discharged above the 
upper pricker into the annulus between the tubing arid 
casing. 

ijv?king Device 

During the installation of this equipment the locking 
dev ice on tho pack-off assembly between the two pumps 
proved troublesome to latch. This device was held in 
an upward position until the pumps had been lowered 
to ihe desired position in the well. Then, jarring of 
the rod Hiring was supposed to dislodge the posuive 
l,,ck permitting it to fall downward and lock the paek-
• >!f assembly into place in the tubing f i r ing . Three 
round trips with the rods and pumps were required 
te •teeoor.pHsh this. 

I v i n c i i t « « t A U f t i l M ; t M » «»Mii ir inrMM«t n n * |if»»»>.( i n 

i rt! • U- i . 

::<-w designs, in pumps adaptable ro dua!-zone pump 
ing and in other dual equipment, were perfected ano 
..ueic av tilftble to ihe - i l producer subsequent to tins 
itiiitaiiat oii. A 2 1/2-in;rh model dual- zone pump was 
• iwrlopid ti-.i wan superior to the ^-inch mode! 
.;->»i;ttle<;: in .Veil *. It ehminated the troublesome 
; HI dsff-.cult meth .J for latching the 'i-incb model it« 
e' e c in the tubing :trsd permitted ihe use of two insert 
e ee; «, instead of one tubrng pu:r,p a ed one >nF«rt pump. 
.*, -..ut ti e «arr:<- umc a two-stage pump was designed, 
i - e pu.rip is basor-aily a stationary oar rel, bottom 
,a hor pump with a hollow, perforated, polished rod 

• tu for a pull rod and with a second tr«veH*o; 
v . huh supports the fluid column during ail cr 
pai i of iu downstroke. There la an anouiar chamber 

..•vi; v •• plunger into which all or part, depend!-tg 
up«-n th* ->ump efficiency, of the fluid swept from the 
suction chamber i the plunger i i displaced oc ih*.-
downstroke. 

ILLEGIBLE 

• o- two-.«tage pump is almost impossible to gas 
1 1 , and ehould continue to pump almough any one of it* 

-•ce vnives has failed. If the upper traveling val-t-
-emld fail , it would revert to a conventional pun-ip. i i 

t ener ihe intermediate traveling valve or the h< torn 
e ending valve should fa l l , it should continue to pump 
With teduced efficiencies. The new 2 1/2-Inch model 
equipped wjth a two-stage pump alleviates e « ee-
extent two major problems iofcetent ir the p-inspin^ 
c(|iepme&t .wow as f i g . I : ( i) nil produced irom 
both zones must pass through the pumps, 121 ihe 

everv of the working barrel and standing valve fer 
i - upper pomp for repairs requires a timing job. 

e-cntional Pumps 

1 i March I;*S4, the equipment in Wei! A was converted 
t "he newer i 1/2-inch model shown as Fig. 2, except 

.-..-Titiona-I oumps instead of two-stage pumps' wf-re 

xirfin torn 
-STASF 

- 4 
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i am m 
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UPPt* Z,~»Ht 
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T # 0 STASE •>. 

HOtO'DOW* 
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- PACKERS, SiNCIC %tnmr, 
10* WITH TWO TWO-STAC.! 



Production Testa - 1 able 2 

us*? 

i f 
No. 

B 

Pay 

5600 

5«00 

5600 

Clearfork 

Clearfork 

M90 

5«00 
Clearfork 

Clearfork 

Oepth 
Feet 

5447 

5447 

544? 

633$ 

ax 
MIT 

5317 

6339 

633J 

Data 

8- 25-54 

1-17-56 

7-26-57 

7-21-55 

•-9-5? 

l - i f - 66 

7-30-57 

31-26-64 

9- 11-57 

Hours 
Taated 

24 

24 

18 

24 

24 

10 

Production - Bbla, 
Oil Water 

21.2 

27.0 

23.2 

10.4 

used. Following this installation production Iron both 
zone* was lower than had been anticipated. The 00' 
pay (upper zone) produced a dally average of 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 clean oil with a gas-oil ratio of 5000 
to 1. Due to the high gas-oil ration, gas locking of the 
pumps appeared to be a possible cause for the tow 
production, in May 1954, the conventional insert pumps 
were replaced with two-stage pumps in an attempt 
to alleviate this condition. After stabilUatiou of 
production, the 5600* pay produced a daily average of 
45 barrels of clean oii, and the Clearfork pay pnoticed 
a daily average of 26 barrels of clean oil. This ; an 
increase In production, attributed to the inatallat *i of 
two-stage pumps, amounting to 205 and 260 per ent 
from the respective 560©-' and Clearfork pays. 

Similar equipment to that shown in Fig. 2 wa« Iso 
installed in Well B In August, 1954. Represent live 
tests using this combination of pumping equipment 
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 single-gone producers. 

The pumps In Well A have been pulled a total of 
four times since instsilajfton af the converted equip 
ment in March. 1954. Kjaea of these pulling Jobs was 

7 i teear> for annual bottom bole pressure measure 
menbi of the upper 5600* pay according to the Railroad 
Commission orders; the pumps were serviced at these 
times. In order to obtain a true bottom hole pressure 
of the upper eooe, a wireline retrievable plug is set 
in the lower-pump shoe, thereby blanking off lower-
zone fluid, 

Operation In Well B 

to Weil B during the first 1-1/2 months of operation 
the sucker rods and pumps only were pulled three 
times, aad the tubing, sucker rods, aad pump* were 
pulled one time. Debris from jet shots, swab rubbers, 
packer mbbers, lost circulation materials, and cuttings 
plugged the pumps and the tubing crossover. Since 
the well was cleaned of <Ms debris approximately 
2-1/2 years ago the pomps have not required servicing. 
Tbe pumps wers pulled three times tor annual bottom 

8 

13 

6 

19 

8 

0.4 

0 

0 

0 

0 

0 

6 

0 

0 

OOH 
Efficiency 
Percent . 

3726 

6flflT 

1897 

14423 

33208 

3362 

5410 

1664 

1625 

10.4 

20.2 

23.1 

6.7 

5.7 

124 

U J 

15.# 

15.1 

Remarks 

Unvested 

(Invented 

Unveated 

Umwnted 

Unvented 

Uavented 

Unvented 

Unvanted 

Unvented 

hole pressure measurements asd once when the sucker 
rods unscrewed. 

The dual zone pumping esjilpmsst in both wells has 
gives excellent service since removal from the weii 
bores of del)rls deposited during initial completion and 
during the flowing life of the wells. Possibly, production; 
would have been slightly improved if both zones could 
have been vented. However, the relative displacement 
of the pumps, compared with Bse fluid yield from the • 
pay zones, is great enough that considerable p'urr.k. 
displacement can be sacrificed to the production of ga« 
without a loss in oil productioa. The large volume >! 
the tubing-casing annulus, which serves as a conduit 
to transmit lower-ioue fluid to the surface, proves 
somewhat troublesome. Since lower-sons production 
has been 19 barrels or less per day aad the tublag-
casing annulus will hold approximately 180 barrels, 
it is sometimes difficult to determine whether the 
lower-zone pump is functioning properly or sot. 

The two-packer combination, which currently can 
be obtained in the newer modal ia both the 2-inch and 
2 1/2-inch sizes, still is applicable for some weQs. 
«or instance, It usually results in As smallest Initial 
nvestment since it only requires one tubing string 
Ibis equipment can til so be run in small-bore casing, 
hich may prevent the installation of some other 

rtethods, 
This subsurface hcok-np imposes a rrafrver**c*' tc 

strictions on each tone due to its lack of flexibility. 
For example, neither zone can be treated with hot 
oil, corrosion inhibitor, or paraffin solvent., nor can 
fluid be circulated, gas be vented, or fluid level 
measurements bs taken from either aone. 

SINGLE-PACKER, DOUBLE-CLAMPED-8TRINGS 

A dual-eons pumping installation of ths type schema 
tically illustrated in Fig. 3 was ins tailed la Well C in 
October, 1954. Thla installation differed from the 
double-packer, single string method in that parallel 
strings of 2 l/S-is*Alu»il tsbtngwere clam pod 
together and run in place of a 2 1/S-tnch tubing string 
and packer. Ths remainder of tit* aqRipaent was 
identical. Fluid front th* tower ao^Uproduced up 'he 
1 1/4-inch tubing, tiherebgr leaving tMil*tnTg-cw^ 
annulus available as a gas vest for the upoefkone. 

184 

ILLEGIBLE 
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A ihree-tuiH* pump was run f o r a short time to eieui. 
up iower-zooe production. 

representative testa f r o m mis well are listed m 
Table 3. 

The decline in production during these tests wan 
caused by H s imi la r decline in me productivity of the 
pay zones. The production rates are very s imi la r 
to those of nearby single producers. 

The dual-zone equipment in Well C Wis undergone a 
total of 20 malfunction* ra 3 i months of operation, 
which *s .ivcrage of 1.9 months operation f o r each 
servii >e job Operation of the dual equipment has 
lhereso'-e 1* en extremely expensive. There have been 
12 i «t join; to service tue pumps, 4 fishing jobs * • 
recover parted rods, and 4 stripping jobs to recov >> 
stuck dua!-zone equipment. Eighty-five perct ' oi 
these serv ice jobs occurred during the f i r s t 18 months 
of operation with 15 percent occurring during tne 
next -.'{i months. Produced sand seems to have lie en 
the rr. nn source of trouble causing worn pump!-, -.suck 
pumps, ae > stripping Jobs. The dual-rone eejuc-ru* rt 

m n-fcs cr sealo exposed to weil f luids ; in tee 
lower-tone f lu id and two to the upr« **-e •> 
Tee red -string fai lures we re pos»du> • ;-MV%>-, 
over stress during attempts io loosen btuck 

- et and by ove r pumping of one or both t w * . 
, Ute equipment in Wel! C was converted in 

1957, to the popular, Independent-string method 
; • . punipiliii, ths clamps •••• r» Sti l l f i r r r . ly 
•d u* the tubing.-. Clamped-paralle! - s t r ing instal -
. ho*«:ver. »r« hiizerdous since the bucidung of 
l ing by pamp Aet oa could cause the clamps to 
. f a l l , wid stick Lie tubing 

to i 

- H « e 

Mar 
of d 
A'- • • ' 

S ' - N G L E - P A C X E H , DOI 8 LE -UNC LAMPED - STRING8 

These parallel tubing strings were preferred rather 
than the double-packer, s ingle-str ing method, in r Jer 
to pro*, ide a means fo r control of severe p'ieif*"ir 
deposition f r o m the lower-zone f l u i d . Hot oil -s ins*'' ted 
per iodi . - j i ly into the casing, with paraffinacrumuhuioas 
f r o m the inter ior of the tubing being successfully 
removed by the heat t ransfer . With thl« method of 
net -o i l treatment the pumping equipment is not .-hut -
down, fc-.nce its operation iti desirable during treatment 
in i c i i • to remove melted paraff in . 

Sand, suspended In the produced f lu id f r o m the 
,OMPT : iv. caused trouble immediately upon completion 
of this installation. The. sand stuck ihe lower two-
. ...oe j ump, wnich is> not designed »or sand production. 

,... < 

Fifr. i shows a typical schematic drawing of thia 
»e '•/ installation. In this subsurface combination 
iv «.»ne tHekirr i s us«d to sepf! rate the two pay zones, 

-ig etrsng ie nm and !«;ehed into the retalner-
icker . This str ing ia set with sufficient tension 
n excessive tub ing buckling and attendant sueke r -
rasio-;; during pump action. The short macarom 

•itrmit. wish beveled coupling edg*-s, t» then run and 
Winded i i . 
w i ' : the 1 
us*, d as ;n he other installations, with f lu id f r o m the 
lu*cr puruv e a s i n g up the macaroni s tr ing and f lu id 
f rom V.:c upper pump passing up the long s t r ing . This 
equipment is a va'.»abie in OoUt lUv 2 i / i - i f t e£ . tutu 

if. pared le i -s t r ing lan<ung head integral 
; s t r ing oi tubing. Two insert pumps arc 

Produ ction Testa - 1 able 3 
1 
1 
i 

Pav 
Depth 
Feet Date 

Hours 
Tested 

_£rodue t ion -
Oi l 

• t ibln. _ 
Watt r GOP. 

Pump 
Efficiency 
Percent Remarks 

Glorieta 4570 3-27-S5 24 51 . i 1.4 301 

„ . 

31.5 Vented 

G l o r i ota 4570 1-13-56 22.8 56.1 16.8 440 61.5 Vented 

Glorieta 4570 1-8-57 24 20.3 1.8 985 11.5 Vented 

1 usselman 7574 10-20-54 a4 92.5 5.5 714 50.5 Un vented 

i usaelman 7574 10-18-56 14 24.9 5.5 SOS 22.5 Unventoti 1 

e-iseiman 7574 10-9-57 24 16.4 0 433 14 J Unvente''. j 
i 
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MSTALLATIOH 

2-inch models. 
This arrangement of subsurface dual -zone pun. 

equipment was f i r s t installed in Well D in Apr i l , 1 
The inadvertent installation of a $ 1/2-inch lan . 
bead in 7-inch OD casing caused trouble during iru- -
lation. The clearance between the landing head and 
casing permitted the landing sub on the 1-Inch macs-: 
string to miss the landing head and vo wedge bet 
tbe anchor and the casing. Shoulders were welded 
the landing head to correct this condition. Be? 
satisfactory operation of this equipment was obta><.< 
ihe rods, pump, and both tubing strings were r> id 
tripped once; the macaroni string atone was • r ; 
tripped once; and the rod* and pumps alone , u 
r.JUiJ It Ipped twice. Since Uus installation waa com
pleted satisfactorily, it has given nearly 2 years oi 
maintenance-free operation. 

A similar installation was performed in Well E 
July, 1956. Thia installation s,*6 completed witho •» 
any trouble whatsoever. It has currently given 1-1 . 
years of satisfactory service without a single shutdo-
to service the subsurface equipment. 

Most Economical Approach 

Many times the most efficient and economical 
approach to dual-zone pumping is the installation of 
separately-landed, parallel-tubing strings with appro
priate dual-zone equipment during initial weil c oas pie-
th n, Tile procedure eliminates the expenditure to 
kill » nd re-enter the well at a later date when one or 

oth tunes have ceased to flow. The additional invest-
ment required at well completion t i sspecfalry justi
fiable and profitable if the flowing lives of the two 

tones are anticipated to be rather short. Fig. 5 SB 
a subsurface hook-up of an installation ol Ihls type. 
It permits both zone a to flow or one rone to pump and 
the other zone to flew merely by the installation of the 
proper wireline too! in the crossover shoe. During 
installation of this equipment, an accurate measurement 
of the distance between the lower and upper pump 
shoes muat be made and kept available for future 
reference when tandem pumps are run. 

-Gulf nas f x installations of this type. In one well 
both zones sre now pumping; la four wells the upper 
lone ia pumping, and the lower Eone is flowing; and in 
w well tlie upper zone is flowing, and the lower zone 
is pumping. Both zones have pumped in Well F since 

i j l y , 1957. The rods and pumps have been pulled 
rwice to permit servicing of the pumps and packing 
between the pumps. On one occasion steel shavings 
<i»ma(red the upper puraps and in another instance the 
metal-to-metal packing between the pusaps froze. In 
wella where only one tone is pumping, the troubles 
encountered have been common to that of nearby single-
zone wells. 

Compiled in Table 4 are results from testa on three 
walls equipped with the single-packer, double-string 
method of dual-rone pumping. 

These single-packer, double-undamped-string meth
ods are miner versatile and trouble-free because 

<i) the need for clamps is eliminated, thereby speeding 
.» rig time and removing Ihe hazards associated with 
damps, 12) the upper zone can be vented, (3) hot oil , 

paraffin solvents, and corrosion inhibitors may be 
ted int * the casing, (4) sonic fluid level measurer: ants 

cn- be token for the upper zone, (S) the tubing sittings 
may be run in and pulled out independently, hat only te 

ILLEGIBLE 
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Production Teats - Table 4 

• • ' • — 
Well 

Depth 
Feet Date 

Hours Production - Bbls. 

-——• -r-
i 

i 
GOR ! 

Pump 
Efficiency 
Percent Remarks m. Pay 

Depth 
Feet Date Tested Oi l Water 

-——• -r-
i 

i 
GOR ! 

Pump 
Efficiency 
Percent Remarks 

D 5600 5750 8-1-56 24 46.8 5.4 .1074 f 38.1 Vented 

5600 5750 9-27-5" 3 P.S 0 2000 j 55.0 Vented 

Clearfork 8-1-56 15 22.1 0 1312 | 24.3 Unvented 

Clearfork 823ft 8-1-57 12 3,7 2.0 2062 ; 16.1 Unvented 

E 5600 5683 9-27-56 24 23,1 0 5195 17.4 Vented 

5800 5683 f - 2 9-57 9,7 0 2062 \ 35.1 Vented 

Clearfork 6246 9-*-t-. : 14 13.2 0.6 5303 : ft.t Unvented 

Clearfork 6246 7-28-57 24 5.5 f ) '1H5S ; 3.9 Unvenu u 

F I t ibb 4900 • - ; i - G s 2 5 S0.1 > ; •> 325 i 66.1 Vented 

Tubb •4 900 2-4 ^ ') 70.0 Vented 

Wolfcamp 6300 S- l l -57 L2.0 304 : 46.8 Unvented 

Wolfcamp 6300 12-0-17 -1 ,;| 5 ;- . _ ,54,1 645 i 52.7 Unvented 

a certain order: the Jong string must be rue f irs t , * 
the short string must be pulled f irs t , and ee) one or i 
zones may be allowed to flow and may be plaeed >n p 
at a later date without disturbing the tubing. 

SiNGLt.-PACKER, DOUB LE -UNC i .AM PK D -STR-
WITH DOUBLE-BYPASSES 

This unique installation is shown 
Fig. 6 and was installed in WeU G 
M u n this equipment was installed, i 
existed -i« to whether it wouid pe- >• 
however, the design appearedSjund• f\ 
standpoint. This design is an adapt 
dual-zone equipment, which permit?- ' 
upjier-7one pump ta pass Into a * .n 
iri order to attain complete d««pi« t. ' « . 

Thia Huheurface arrangemer' u'<i 
pass. 550 feet of hollow sucker r ni* 
packer, nnd two une lamped tubing Mr 

e - : ' f Hivee e-.e 5 inch ob . •• 
e i •• tne produetior inui a . 

• irinee Ine lower-zone f ! ei i *ir-c 
,' ir.ch tubing for the entire f.'-ta „.» 

n en; 
13t: 

•ar 

l i l t 

n 

surl ice, exeept taai 

i e ' r \ : 
, e! s r i a l , ' 

M1J ~e-

i're- i»n*v aouree oi trouble ttur'uk Un; 
•-.-•'irred uht-n UK macaroni rtnn-.i, *he 
*a*» set in tension, became unhitched. Th: 
. ••->••: and left in compress ior. 

This equipment hat not required any repairs since 
ils installation 1-1/2 years aj-o. Table 5 shuwa .-.ome 
representative production teats from this weil. 

The production from Weil G is comparable i-> e 
pn«iuct*r»n from nearby single-rone producers. 

This type of installation would rarely have an apple • 
tion. it is shown merely to illustrate how Bwe * ? 
dual-.: one equipment oan be deviated to suit anv une^..« 
conditions rxisting ir a particular well. The pre;; ; : 

ILLEGIBLE 
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fi» * <5-«i«.i-*»«>»* DuAc-zea%-PU«s» sanai,*.*" - . 
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Production TVs is - Table 5 

Pay 

56Q0* 

5600' 

Clearfork 

Clearfork 

Depth J 
Feet ! Ds 

5810 

5810 

6050 

6050 

2- 15-a? 

8-2-5? 

3- 5-5? 

7-19-5? 

24 

24 

24 

17 

Hours s . Pi y- 'ucilon - Bbls,, ! 

Tested V 0:1 Water 1 OOR 

46.1 

6.8 

15 2 

11.3 

Pump-
Efficiency 
Percent Remarks 

0 3471 65.0 Vented 

19118 

».«• 
Vented 

0 4934 15.3 Unvented 

0 2566 16.0 Unvented 

application of this hook-up would likely be la a dl , 
similar to the one shown, containing a small-hore! er. 
The 'double bypass* arrangement might prove l i 
e-able where it ts desirable for the Sower zone tc pro
duce up the long string and for the upper-zone . re
duction to divert into the parallel string. 

SINGLE-PACKER, TRIPLE -STRING 

Tig. 7 is a schematic drawing depicting the latest 
dual-zone tubing assembly Installed in two wells during 
initial completion. The upper sons is equipped to pump, 
while the lower zone is flowed. When the lower rone 
ceases to flow, a second pump wi l l be run and seated 
in a shoe provided in the tubing string. 

This arrangement consists of the standard dual-v. jne 
equipment and two parallel strings of 2-inch tubing th 
i -inch vent tubing extending beneath the shorter st ag 
downward through the packer. The crossover .-noe 
with landing head is run on the long string and a lan. eg 
sub is run on the bottom of the short string. A ;. ?-
aad-seat arrangement with a fishing neck attache is 
installed In a seat on top of the 1-inch vent tubing. IB 
valve remains closed except when the pressure bu . .up 
beiow it exceeds the fluid head. At a later date, s' aid 
the lower-zone pump gas lock, the ball-and- -at 
arrangement can be pulled aad a 3/4-inch vent £»; :ng 
can be substituted inside the shorter tubing str rjr. 

fn this system the long string conducts upper- , ne 
fluid to the surface. The parallel string conduct* the 
lower-zone fluid from the crossover shoe to the sur
face, while the S/4-inch concentric string, when in
stalled, wi l l conduct the lower-zone gas from below 
the packer to the surface. The casing serves as a 
vent for tne upper zone. 

Sub Leaked 

In both installations of this type the landing sub on 
the bottom of the short string leaked. There was 
r-onsiderable money expended to locate the leak in each 
weii and to pull and rerun the short string. The cause 
of these leaks was apparently not due to faulty equip
ment but to insufficient weight being set on the short 
string. This was the only trouble experienced with 
one installation. In the other installation, however, the 
sealing elements ia the retainer-type packer also leaked. 
\ successful completion of this well was obtaiaed after 

».everai months had expired, in which large expenditures 
were incurred in testing and service work. 

Since the single-packer, triple-string method re
quires en extra string of i - inch tubing, it is MSitallv 
more expensive than any of the other methoda mentioned. 

ILLEGIBLE 

herwise this installation has all tbe advantages of 
te single-packer, double-storing model, plus some 
dditional ones. The advantages of me singlo-p^rker, 
- i pie-string assembly over all other' methods ire 

de possible by the 3/4-inch vent string. Th!8 vent 
string (1> provides a means for venting lower-zom gna, 
{21 can serve as a conduit for corrosion Inhibitor in -
jeetioa to the lower-Eone pump when it is cut used ;o 
vent gas, sad (3) permits ci rc uieuon ot k>wt>r-2one 
production if such action is desirable to avoid over
production. 

STAMBiai VJH.VI 

Muuti %-*>m 

w*t* torn. 

i.e«t* torn . 

Mem 

W S M nunw 

mm rwns • uwcuys»tg-sr siwss - usesn torn • 
msseta, tewca torn puowm 



DISCUSSION AJfD QONCLBBSONS 

miie soma^gjectles^olfeamr^ inodels. 
HoweverTlSooieme aad difficulties arelaettlTIy uiherent 
qualities of dually completed wells with out without 
pumping equipment. Dual-soae pumping certain! y in
volves more problems thee single-tone pumping. 

tosjjL'wtua^feeiaela^^ 
hap. la other wells random difficulties developed, 
usually attrflfetable to failure of a latch to lock into 
place or a seal to hold. Possibly the greatest overall 
source of trouble was caused by the plugging and sticking 
action of debris and saad during the cleaslng-up period 
immediately following a dual-zone installation. 
Thorough circulation of the well bore prior to the 
installation of daei-soae manes might minimize this 
difficulty. 

In one well, in which the lower soee and possibly 
the upper zone produce Qui^ that umtam small amount* 
of suspended solids, the operational costs have been 
extremely high. The equipment malfunctions experien
ced in the operation of dual equipment in mis well, and 
the difficulties resulting from the production of solids 
during and immediately foUowing tee completion of 
other installations, suggeet mat a concerted effort 
should be made to keep the production of sand and 
debris at a minimum. Newer designs in tubing assem
blies and associated equipment have reduced the numher 
of seals exposed to well fluids, which should decrease 
to a small extent the possibility that sedimentation of 
solids might stick the pumping equipment. 

Subsurface Repairs 

Disregarding the aforementioned well in which the 
production of sand caused excessive repairs, the 
remaining six wells equipped with tandem pumps have 
suffered very little downtime for subsurface equipment 
repairs. These installations, following a short clean-up 
period, have operated a total of 150 months with only 
three pulling jobs mat were solely the reealt of equip -
ment malfunctions. Unscrewed rods caused one of 
these service jobs. These Installations, therefore, 
have averaged 50 months of operation for eaeh pulling 
j ob. The rods in two wells, however, were pulieu 
several times for annual bottom hole pressure measure -
ment -t, and the pumps were serviced on these occasions. 

The two-stage pump has proved its vaiue in the 

production of foamy or gassy fluid. This featere is 
particularly advantageous when all produced gas must 
pass through the pump (pumping from beneath a packer). 
Since the two-stage pomp will usually operate with a 
fealty standing valve, tt Is also very ueeful as an 
upper-tone pump where tt may minimise or eliminate 
the need for a standing valve integral with the tubing 
string. Thfe pump, however, ahould not be need in 
wells where the produced fluid contains suspended Fand. 

The most logical conclusion regarding pump effi
ciencies Is met tandem pumps will yield efficiencies 
comparable to single-sone pumps operating under sim
ilar conditions. With one exception the wells utiUsing 
tandem pumps have beea leer producers tn which the 
productivity of each sone has been considerably le-n 
than the pump's displacement. Under these eoadi tioua 
•the productivity of each soee, aad not the pump, usually 
governs the pump efficiency, accounting for moat ofthe 
low efficiencies. 

Advantages aad Disadyantages. 

Dual-ione pumping using tandem pomps has distinct 
advantages sad disadvantages. 5»ome advaniî en are: 
{1} smaller initial cost la comparison with other 
methods, (2) compatibility vith casing designs in most 
wells, and (3) elimination df upkeep of two pumping 
units. The main disadvantages are: <1) lack of sim
plicity compared , to som# methods, (2) inability of 
equipment to handle suspet4ed sand as well as some 
other methods, (3) loss of production from both zon<-a 
due to the servicing of down-hole equipment for one 
zone, (4) pumping depth aad quantity of production 
limited by strength of rods, aad (S) lack of flexibility 
even ia the most advanced models. 

The flexibility has Improved considerably in the 
last few years mainly through deviations in tubing 
assemblies; however, the pumping speed, pumping 
time, aad length of stroke are by nature of this equip
ment still the same for both zones. This condition 
sometimes makes difficult the regulation of production 
from the two zones, since one zone may overproduce 
while the other zone is underproduced. Some means 
for varyJag_Ae pradefittoa from one j ^ J f g g r n f 
dunging the pump size, <?) clrculagaj| pro&ction,j3j 
unseating pump (applle* "doly tb the lower auwjk-aed 
(4) allowing the pump to pump thro^ jjeeJf by. use of 
a traveling overload valve on the pump. 

The tandem, pumping method has demonstrated its 
value as a means fof produe '̂dHiallv completed weil*. 
Like any type of oilfield equipment, EoweverT II Eas 
its limitations, and should be thoroughly engineered 
to suit conditions existing in each specific well. 

ILLEGIBLE 


