TANDEM ESP MOTOR | NTERCONNECT VENT Field of the Invention Thi s
invention relates in general to electrical submersible well punps and
in particular to a vent port at the interconnect between upper and

| ower subs for venting trapped air. Background of the Invention

El ectrical subnersible punps ("ESP') of the type concerned herein are
used for punping high volunmes of well fluid. The punp of this type
has at | east one electrical notor that nornmally is a three-phase, AC
notor. The notor drives a centrifugal punp containing a |arge nunber
of stages, each stage conprising an inpeller and a diffuser. The
notor is filled with a dielectric lubricant or oil. A seal section
connects between the punp and the notor for equalizing the pressure
of the lubricant contained within the notor with the hydrostatic
pressure on the exter i TANDEM ESPMOTOR INTERCONNEET vENT 0i | t hat
communi cates with the oil in the notor. Two or nore electrical notors
may be connected in tandemto drive |arge punps. The connecti ng

adapt er mheldWwEeke tfvenfidd or s preferably has communi cati on passages so
that the oil Tn each notor communicates with oil in the other notor
or mMotors.  This heGHIOLG gt%s ‘ﬁ‘[]gen%fg? d)é’lgcgn&a? sﬁb@géf??le%oéﬁ }gdén PRGKeLS patticular to
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E?rnally the subs are filled with oil at a manufacturer's facility,
hen caps are secured to the ends to retain the oil. During filling,
the sub is inclined and a_vacuum hose connected to a port at the head
of the dJiackevound;of thelnyention, hose i s connected to a fill port on the
base of the sub. After evacuation, the operator punps oil into the

sub, then secures sealing caps to the ends.
Electrical submersible pumps ("ESP") of the type concerned herein are used for pumping

high volumes of well fluid. The pump of this type has at least one electrical motor that normally
is a three-phase, AC motor. The motor drives a centrifugal pump containing a large number of
stages, each stage comprising an impeller and a diffuser. The motor is filled with a dielectric
lubricant or oil. A seal section connects between the pump and the motor for equalizing the
pressure of the lubricant contained within the motor with the hydrostatic pressure on the exterior.
(_ The seal section is filled with oil that communicates with the oil in the motor., Two or more
electrical motors may be connected in tandem to drive large pumps. The comnecting adapter
between the motors preferably has communication passages so that the oil in each motor
communicates with oil in the other motor or motors.
Techniques are employed to reduce any air pockets that may be trapped within the motor
or seal seation, because air within the oil is detrimental. For convenience, the motor and seal
section are referred to at times herein as subs of an ESP assembly. Normally the subs are filled

with oil at a manufacturer's facility, then caps are secured to the ends to retain the oil. During
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Wien at the wellsite, normally a workover rig with a derrick wll be
"present for running the ESP on the | ower end of a string of

production tubing. The Operator picks up the notor and suspends it
vertically over the wellbore. The operator renoves the cap fromthe
seal section and lowers it onto the head of the notor. During this
process me oil will usually leak out fromthe seal section. The
drive s H‘ﬁﬁ?& ithe §ubes é@&ﬂ?@ it 4 Basulahose Powerted: il 3 perdl atethe headhef the sub. An oil
| ocated within a cavity in the base of the seal section. The upper

end of tipgctiomhiasy iy eonpbeiedid diillaposthert thetbasthofithe wih. cAfteestaciiation, thieloperator
fromflow ng down the central cavity. Once the shipping cap is

r enov ed,putripe ofl @ve theesadl, then spoeres bextiag sapsitd thewatls.r ecei ve t he upper end

of the drive shaft of the notor. This downward facing cavity traps

ai r when t he Windnait tiererelfsit@] niRi@lly @ivdrk&vet BBRAL £dertiOR R BE present for running
After the connection is made up, the operator tops up the oil 1n, the

seal seghd PSP BY tHRUBWENEdB1a dhind B RHARLBR niRRET TR, r&t% ;%iﬁér’so . QgTotor and

Air, including the trapped air 1nthe cavity, is vente
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Renmovi ng trapped alr”is nore or rn

bet ween use, t he conpaonents within the u r  notqQr
Cend to DS ROHhEhEIRY i, DuFRRRET SiokEs Shbf ait il St Toak Bt Bom the
i nterconnection hetween dem notors, i uite simlar to the .
(ot CoNTGTIaR: e AESR shelbim e 574 Srron has 8 detrer sladnd theip aspisd mithin a

andem not.or.s have a check valve to restrict downward flow of oil
after t ﬁ%‘”@rﬁlﬁggﬁ@e@éﬁhq sea getoRd Thaaprsarad of Helcavitipis desedbara shafidushing
trapped air pocket will still exist. In sonme instances, the
oper at ohidresteets ot tirom fawingrdoyamipe centegh cayitye Onpo the shippikecappip esmoved, the
t andem not or when topping up the oil after make up of the upper
t andem fayvasrend ds opea beciuseetr musimdesiventbt apper\shil lo tHehdrdvevebb it Siftige \ieRatU IMThis
filling procedure may reduce or elimnate trapped air pockets at the
i nt er codoenwardiacig cavitk @apaEif @héi the MdorsE std) Gectids Wi BohAcdiftopithé |
than sinply punping oil in a |ower port and venting at an upper port.
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rig. Also, vacuumfilling of tandemnotors at the wellsite Is
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(suspendg t he tgl per sub abo\{le the | ower sub, opens the vent port and
\r enpves "¥HEEC gsCPmRPané%@iﬁ Hohe Wrenmpteitend fp regwict sawers) aie avigration during
surroundi ng, the drive shaft of the upper sub will drain out as the
upper sORPI§toN} ol vEprenmnectionebatyensrt 1 mogass) it quity dimilathte thatimtygrcofinection
air into the central cavity.

between the motor and the seal section. Some upper tandem motors may have a check valve to

restrict downward flow of oil after the shipping cap is removed and before make-up, however,
the trapped air pocket will still exist.
In some instances, the operator may connect a vacuum pump to an upper port in the

upper tandem motor when topping up the oil after make up of the upper tandem motor to the



The,air within the central cavity is displaced out the vent port once
“the subs engage each other. The oil in the upper sub flows up into

the central cavity, pushing the oil out the vent port. Wen oil

begins the flow out the vent port, the operator closes the vent port.
The operator then tops up the oil in the upper sub by punping oil

into an upper port of the |ower sub until oil begins to flow out the
upper pdfverofangem ngper Whils. thiyy velisiBetenimtiilong pfoceduze Dregwiedyse or eliminate
Figure 1 is a vertical sectional viewillustrating an interconnecting
por ti on tiappataiopadkatsat tietitetchinsection, éntkeandre tineao usvehe VaR@RMOTO) OF Gil than
of an the electrical subnersible punp assenbly. Fi gures 2A-2C
conpri seimilp @umpiny &if edldie poficint GeRtingSAGN P port. eT8e SditHal iRRSs Ksily
the tandem notor illustrated in Figure 1.  Figure 3is a
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1, taken along the line 3- -3 of Figure 1. Detarled Description

the | nvepdsQp+. 1idReh €514l ik Figures 2A and 2B, an upper notor
11 with a I%eado?goggéﬁa base %El{elg's shown. Head 13 and base 15 are

secur ed i of a cylindrical tubular housing 17. A
st at or Suf? Osfthgl%ga is located within the housing 17. An upper
drive shaft 21 .extends through stator .19, drive shaft 21 being driven
by a rotor 2;%%“ th%’e{’t"@g”% FP(FWQH%I‘IS @Fovi@e_]d Trom ¢ eenBalRityiihe bagsyelythe upper
motor 11 is a three-phase notor, and three el ectrical conductors 25
(only ofed & tegiot-e ABE PPEAOR 81y UBS cprvestiana techniquessios initially7filliag the subs
(i |led with dielectric lubricant or oil and preferably has an upper
port 27 Withceil SRreferably, ihe\eules ars. filladaly 1@ uymciilliog at theamemafhcterecs ifanility, then
(not shown), which is a sub filled with oil and which has neans for
equal i zcagped hit the eedisite thef opteteoraiubpands thempperrsmb abovkEhavdwer siite opens the vent
hydrostatic pressure on the exterior.

port and removes the caps. At least some of any oil in the central cavity surrounding the drive

shaft of the upper sub will drain out as the upper sub is lowered onto the lower sub, resulting in
the entry of air into the central cavity.
The air within the central cavity is displaced out the vent port once the subs engage each
other. The oil in the upper sub flows up into the central cavity, pushing the oil out the vent port.
When oil begins the flow out the vent port, the operator closes the vent port, The operator then
( tops up the oil in the upper sub by pumping oil into an upper port of the lower sub until oil
begins to flow out the upper port of the upper sub.

Brief Description of the Drawings

Figure 1 is a vertical sectional view illustrating an interconnecting portion in accordance
with this invention between two tandem motors of an the electrical submersible pump assembily.
Figures 2A-2C comprise upper, intermediate and lower sectional views of portions of the

tandem motor illustrated in Figure 1.



Base 15 of upper notor 11 is illustrated in nore detail in Figure 1.
"Base 15 has an upper annular flange 29 that is secured by fasteners

31 to housing 17. Base 15 has an upper shoul der 33 that extends into
housi ng 17 of stator 19 (Figure 1). Base 15 has an a | ower face 35

and a central cavity 37 that extends upward fromlower face 35.

. Central cavi hy 37 s a cylindrical counterbore within base 15 with an
open | ower enrtEUEs 3 Imirnsierse sestional visusef the intaconaeiting) agsembdp of Fignig 1, taken
upper drive shaft 21 defines the upper end of central cavity 37.

Upper delopg therlirrer3-23 ofiBigure I.ower end 41 that contains a plurality of
splines. Splined lower end 41 is |located within central cavity 37.

Ref er r i Dptailed Desaripfiguofthd Ineentiprmuni cat i on passage 43 extends from
upper shoul der 33 to |ower face 35 (Figure 1). Communication passage

43 is a dril Reftrived & Figutedi2nn endoH| B®bpdrhasdtol $1Q$1fhsﬁthe£d @ﬁnaﬁ@'ﬁtﬂaﬁ’e 15 is
cavity 37 and parallel to the axis of upper drive shaft 21. Base
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of the electrical conductors 25. The sul
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Figure 1, a vent port ext en S fromcen cavit

exterio b n i,s 1o ated t below ushln 9 .
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49, which be of a varjety of t is used to close and o
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The interior of upper notor 11 is filled with |ubricant
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fl ow ng out comuni cation passage 43 after the shipping cap (not

shown) BEfeugle hasin appet poit27rleerdacewithintheaiil3. Elehddd wenwres tbhi salneetivs (not

is provided by a check valve 51, but it could alternately conprise a

r upt ur asfloavngiwhich Gresib filledweittbail hedswhick abymesisdorejuabdng tat préssure of the oil

novabl e wi thin communi cati on passage 43. Wen seated agai nst a seat

55 at tineippavotoe htl with teolydidtARtpresburd a6 $ad&t4dr, .val ve el enent 53

will block downward flow of oil. Valve elenent 53 has a val ve stem 57
that ext endSB&h@VMS\thper%&@f {1 BANiAGteady Hfo%@eté’iﬁfnvﬁ qMEilse §§3as an ypper
downwar d. | ower notor 61 has a head 63 on | upper en LW
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"upper" and "lo are not used in a manner cause

not or t-ual ate ith anthe
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re connect ed to, acgﬁlot her . py conventional fasteners. Base 15 has an
annul arCoupisrEese M sehldsWith antqpsn leweresndsatilower fape 35 nrebushinga? eadially
of flange 66 in this enbodi nent. A lower drive shaft 67 is

r ot at abipPerERg MpRPrWirivRishat} dlndefines therupper endovsentel icogtysiaf UpBT dHizsshaft 21
upper splined end that interconnects with splined end 41 by neans of

a couplhang lowesemkdkthat contains a plurality of splines. Splined lower end 41 is located within

central cavity 37.
Referring also to Figure 3, a communication passage 43 extends from upper shoulder 33
to lower face 35 (Figure 1). Communication passage 43 is a drilled hole in this embodiment that

is offset from central cavity 37 and parallel to the axis of upper drive shaft 21. Base 15 also has



69. - Drive sleeve 69 has internal splines and is preferably carried on
"lower drive shaft 67 and supported by coil spring 71. Different types
of couplings nmay be enpl oyed, including ones that enable tension to

be transferred fromupper shaft 21 to | ower shaft 67. Upper

face 73 of lower head 63 is spaced bel ow | ower face 35 of upper base
15 after, make-up. Check val ve stem 66 contacts upper face 73 when

base 15 UHARHSYLACRE BRsserss 4A Elgnanrfeeh consrinivg 998 9 trselestrienl ¢anductmms 25. The
upper end 73 downward through head 63. Conmuni cati on passage 75 is

| ocat ed Iglakipn on eaphichrusinr 25 femisonsehl witlasandfictonpassagedfii cat i on passage
43 in this enbodinent. O fsetting comuni cati on passages 43 and 75
enabl es st enR&Rrting agaimt mdigure on tviemtrpostf 4 Juppeks froaecehBalofavitpBe ko hRadterior
63 to open check val ve 51. Referring now to Figure 2B, |ower
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passage 75 and extends fromthe exterior. conventional plug 78 1s
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| ocated within an upper portion of [‘ower notor
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coul d be asinpl nd plug, but I Ise ™'t is used to

measur i ng.pr St R o Rl 1D oS Tt bPRient 6L Guea poiionaty anay be
ati.on, the operator may initially fill
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bt or s éll 61 are preferabl ﬁ filled at the manufacturer's facilit

det achedot Fkﬂwﬁaﬁfﬂlpa%@mortl &f IR sde dnttbistembodianans this mpank i proyided by a
the upper and |ower ends to retain the oil therein. Normally, the
fil1ingchesk yalve Silnk itaeuishgltemately spmprisetayrupticatilailisk. iCheckehlelr Sinhasg alve
vacuum t hrough upper port 27. Then the operator punps oil in froma
port (ndemekicirthatas ntolvebl ovithin emomuifinationguesage d8 .t Whenw behtddeagheed dt 55 at
wi thin the shipping cap (not shown) or it could be a port extending

t hr oughthe fpesr ard o6 cotimagicdtion ghs@QEEB N RE d16Her? 33 SAUDICER- doWANRFd f16W LObil.
61 is preferably vacuumfilled in the sane nmanner by drawi ng a vacuum
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| ower port 83 (Fig. 20). At the wellsite, the operator renbves

t he shid@ghéd sé@Bwhiva | ower notor 61 and suspends it vertically above
the well, such as by a workover rig. The oil previously filled in
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flange 65 of base 15. The terms "upper" and "lower" are not used in a limiting manner because

( lower motor 61 could actually be an intermediate motor, with another motor secured below.
Flange 65 is an annular member that extends radially outward from base 15, and flange 66 is an
annular member that protrudes upward from an upper face 73 of head 63. Flanges 65 and 66 are
connected to each other by conventional fasteners. Base 15 has an annular lip portion with seals
that extends into the inner diameter of flange 66 in this embodiment.

A lower drive shaft 67 is rotatably carried within lower motor 61. Lower drive shaft 67

has an upper splined end that interconnects with splined end 41 by means of a coupling or sleeve



The.operator then opens upper port 27, picks up upper notor 11 with
“the rig and suspends it vertically above | ower notor 61. Lower flange
65 will initially be spaced a short distance above upper notor head

63. The operator will open vent port 47 in upper notor 11. The

operator renoves the cap secured to upper notor base 15, which causes
any oildﬁp ﬁentral cavjty 37 to | eak out. Check valve 51 will renmin

cl osed BV pleevegh™t hasointeznl isplines gng s preferably spmwied iondower drivegshaft 67 and
downward t hrough communi cation passage 43. The operator then

| ower s wﬁm@rteﬁ%w@ﬂfmr%«m@ﬁ&raﬁmes 9 seuplings meg bt smphiyed, insleding esd that
63, as shown in Figure 1. The operator secures the fasteners to

f | anges eBablaterisios fo Whemsiasd i uprseshiagt 2 inb dowdrehafodnt er bore of | ower
head 63, check val ve 57 opens, conmunicating the oil in the interior

of upper not @ippdr fack 78 dfdumer W63 6 kpadsarmRiod 1dve el 3504 hpdeRibhdealsl Mrer
fl ow downward t hrough comruni cati on passage 43 and back upward into
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by the oil flowing into central cavity 37 and is dispelled out
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until oil begjns to fl.ow.out uypper. notor u r port 27 _(Fig, 2A). The

oper at OIpa“f%%\egl}j;mttﬁ?bg %ﬁé"ﬂ?ﬂéd( SEGPE cinn“@%%gﬂﬂgﬁﬁfﬁ?%@ n‘ﬂ)ﬁ@l@“’i‘bﬁes stem 57
pper port 27. ) The operator then will connect the seal

sect i on ' FREYAcE A BRKPN O upkss dscefdof fower headypstoppgn pheck yplwe S1.

conventional ly, or the base (not shown) of the seal section may have

a vent port Sekring ngw tg &Figurgpebt lower aritey. 611has anfupper parh &7 dlzatentersects lower
procedure as described above coul d be followed. A punp (not shown)

wi || be cemmiaicaaen passaged/ Ssand|extrnds from the eztedam vA rbientibnaiphgel? is employed

The invention has significant advantages. The inclusion of a vent

port foto the siraf?. Gettis ahbedimehty aitirubtiealing @9 & loomsd tidid &reRRRE paiibn of

therein to be easily displaced. This procedure nay obvi ate vacuum
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toget her. Avoiding vacuumfilling of tandem notors at the wellsite
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< In operation, the operator may initially fill upper motor 11 and lower motor 61 with oil in
a conventional manner. Motors 11, 61 are preferably filled at the manufacturer's facility
detached from each other, then shipped to the wellsite with caps on the upper and lower ends to
retain the oil therein. Normally, the filling is performed on upper motor 11 by inclining it and
drawing a vacuum through upper port 27. Then the operator pumps oil in from a port (not
shown) at the lower end. The lower port could be located within the shipping cap (not shown) or

it could be a port extending through upper motor base 15 to communication passage 43. Lower



CLALMS: 1. A nmethod of connecting tandem upper and | ower subs of an

‘el ectrical subnersible punp assenbly, the upper sub having a base

that interconnects with a head of the | ower sub, each of the subs
having a drive shaft with a splined end that mates with the splined
end of the other drive shaft, the base of the upper sub having a
central cavity surrounding the splined end of the drive shaft of the
upper su#poR ngsrﬁt?ﬁ%?@%&ﬁyﬂmsﬁﬁ@ﬂﬂ the samg mipnysr byi dewigga veenem plotghi ower
t he base of the upper sub extending fromthe central cavity to an

ext er i omaér upjper prasEs @lig. t2h9 angd pemping il through logwe) pirné3 RgAM)g a

gquantity of oil into each of the subs while the subs are apart from
each other t atshbselhite, the byerhiol tenedehthelshippiag b Gomt1B&8r motor 61 bfd suspends
opening the vent port, and with a | ower end of the central cavity

open, | eveididally tabevelipp evelS ShAR WV B koPdrQice MU GA BN o At ® 1bOUEHot
sub, which cauges oil in the upper sub tg %%eow doﬁm&?d%nd I nto theoor

cent ral 6¢ aytektentl BEmEREy 1AL F%E%%%gi%g@@%oﬁg?&{ogﬂ%ﬁ%ﬁ n the

central cavity to displéace ou ugl . Ihe et hod
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that Tl Q%Qnﬂolmt%légl; gb%@etlgv%eruxgg%; 6?” tio%é% iﬂlgrcl’geS%Se evilq (Qiﬁally be spaced a short
distance above upper motor head 63. The operator will open vent port 47 in upper motor 11.
The operator removes the cap secured to upper motor base 15, which causes any oil in central
cavity 37 to leak out. Check valve 51 will remain closed due to the force of spring 59 (Fig. 1),
blocking any flow downward through communication passage 43.

The operator then lowers upper motor 11 downward until base 15 inserts into lower head
63, as shown in Figure 1. The operator secures the fasteners to flanges 65 and 66. When base 15
inserts into the counterbore of lower head 63, check valve 57 opens, communicating the oil in the
interior of upper motor 11 with lower motor 61. Some of the oil will initially flow downward

through communication passage 43 and back upward into central cavity 37. The air trapped in

!/-'\

central cavity 37 is displaced by the oil flowing into central cavity 37 and is dispelled out
through open vent port 47. Once oil begins to flow out vent port 47, the operator replaces plug
49.

The operator may then top up the oil within upper motor 11 in a conventional manner.
Preferably, this procedure is done by pumping cil into lower head port 78 (Fig. 2B) until oil
begins to flow out upper motor upper port 27 (Fig. 2A). The operator lowers the connected

motors 11, 61 and places a plug in upper port 27.



3. The nethod according to claiml, further conprising: providing a
‘communi cation passage through the base that is separated fromthe
central cavity; and wherein step (c) conprises flowng the oil
downwar d through the conmmunication passage into the head of the |ower
sub and back upward into the central cavity. 4. The nethod according

t | ai m 3, in step (.a) conprises isolating the vent port from
tgeccgh:r]uni c %ﬁéfﬁtagﬁﬁgé‘?‘ﬂz?f)ﬁ*ﬁg? thet aeegeegrfoaﬁg@m)do EPREr Amogor ¥y kiiemay
conpri s'hjgge%]aci ng, a l(L‘)tleck val ve in the conmunication passage to

restric coRvatanglhy, oF thy base fras shawmied theoterissriden inen havess eagie port bigilar

check val ve automatically opening when the base of the upper sub
engages @ et poEdtofFig.nb. | 1§\ser the game procedure as described above could be followed. A

pump (not shown) will be connected to the seal section in a conventional manner.

The invention has significant advantages. The inclusion of a vent port for the shaft
central cavity in the base allows the trapped air therein to be easily displaced. This procedure
may obviate vacuum filling of tandem motors at the wellsite after they are connected together,
Avoiding vacuum filling of tandem motors at the wellsite saves rig time and avoids difficulties
occurring in cold climates.

While the invention has been shown in only one of its forms, it should be apparent to
those skilled in the art that it is not so limited but is susceptible to various changes without

departing from the scope of the invention.
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6. The nmethod according to claim1l1, further conprising after step (c):
closing the vent port and punping oil up into the upper sub through a
port separate fromthe vent port to replenish oil that flowed
downward fromthe upper sub in step (c). 7.A nethod of connecting

t andem upper and |l ower notors of an el ectrical subnersible punp
assenbly, the upper notor having a base that interconnects with a
head of the | ower notor, each of the notors having a drive shaft, the
drive shafts having mating splined ends, the base of the upper notor
havi ng a cEhAIS:cavity surrounding one of the splined ends of the
drive shaft of the upper notor, the base of the upper notor having a
communi cati on passage separated fromthe central cavity, the nethod
conpri si ngl. A (nagthq@t @fboth&vging tandedh uppertant Tovidi utkagan @fectrRa] diBRFsible
not or  ext epehassEmbIN Gl upKEresib Bhviag a ba® tha$ReRbnicbR VEReadRF &le [bWer
the centr atubCaachtof the subs hinSaBFtAMbit s fHlihdd &9 tﬁfﬁ‘?nd?&‘t@i'i@th e splined
separ at el Yend dffthdéther drRRRhaft, the bdzd oBHBRERGISIILLN é‘@éﬂ%ral &Rﬁ \ﬁﬁ'lfg
the |over mpp) 'inedvé‘nﬁ B iR B REArRdf @ peY silt2 e et

end of the Cent ral 2 rtt)\yidﬁ)l %Qﬂen rP tﬁ%gﬁfiﬁgyl ;l?rsu )Etéﬂ(ﬁhg {}ﬁm the
central cavity 5e91tr£l| H}tan e%fo the%%/e'é}Qh pers pr

central cavity 2 )
of the upper nDto E&@E é%i“‘%g&&?ﬁ& gﬁafo

anty
f1ow down the CORT "&%ﬁo" g%% t&‘“r‘qé P and into the
cegraaFMQaV|$y? and Il?’WB%ﬂ& g”b@” i &l@” SR &F ths gentral éwbawwm1

port: then owering the upper su downwar d into engagement with the Jower sub, which
’ causes oil in the upper sub to flow downward and into the central cavity, the open
vent pott allowing any air trapped in the central cavity to displace out through the
vent port.

2, The method according to claim 1, further comprising after step (c): closing the
vent port and topping up the oil in the upper sub to replace the oil that flowed downward
from the upper sub during step (c).

3. The method according to claim 1, further comprising:
providing a communication passage through the base that is separated from the central
cavity; and wherein
step (c) comprises flowing the oil downward through the communication
passage into the head of the lower sub and back upward into the central cavity.

4. The method according to claim 3, wherein step (a) comprises isolating the vent
port from the communication passage.

5. The method according to claim 3, further comprising placing a check valve in the
communication passage to restrict downward flow of oil through the communication
passage, the check valve automatically opening when the base of the upper sub engages
the head of the lower sub.



(e) closing the vent port and introducing nore oil into the upper
nmotor to replace oil drained during steps (c) and (d). 8.The nethod
according to claim?7, wherein step (a) conprises separating the vent
port fromthe conmunication passage. 9. The nmethod according to claim
7, wherein in step (d), the oil displacing the air pocket flows
downward and out of the comunication passage, then up into the

central

cavity fromthe open | ower end of the central cavity. 10.A

met hod of connecting tandem upper and | ower notors of an electrical
subnersi bl e punp assenbly, the upper notor having a base that

I nterconnects with a head of the |ower notor, each of the notors
having a drive shaft, the drive shafts having nmating splined ends,
the base o06. theThipethodatcardiigio digmal, Cger Bbmpriddind Mics Wieh Q4N ElbSid, BRe
of the splenegoreattbp@hpibpeildbiive tiiheiper &b thid8ghP PR sePat frohlife R e
of the uppgdrt WatMEniBiAYI Bt o BIHAANGEH ifRM PRSSAYSuS FRMALED fromthe

central

cavity, the nmethod conprising:

7. A method of connecting tandem upper and lower motors of an electrical
submersible pump assembly, the upper motor having a base that interconnects with a
head of the lower motor, each of the motors having a drive shaft, the drive shafis having
mating splined ends, the base of the upper motor having a central cavity surrounding one
of the splined ends of the drive shaft of the upper motor, the base of the upper motor
having a communication passage separated from the central cavity, the method
comprising:

(a) providing a vent port in the base of the upper motor extending from an
exterior of the base of the upper motor to the central cavity;

(b) substantially filling the motors separately with oil; then

(c) suspending the upper motor above the lower motor, with the central
cavity facing downward and a lower end of the central cavity open, which causes
any oil within the central cavity to flow out, thereby leaving an air pocket in the
central cavity;

(d) opening the vent port and lowering the base of the upper motor onto the
head of the lower motor, causing oil to flow down the communication passage
from the upper motor and into the central cavity, and displacing air of the air
pocket out the vent port; then

(e) closing the vent port and introducing more oil into the upper motor to
replace oil drained during steps (c) and (d).

8. The method according to claim 7, wherein step (a) comprises separating the vent
port from the communication passage.

0. The method according to claim 7, wherein in step (d), the oil displacing the air
pocket flows downward and out of the communication passage, then up into the central
cavity from the open lower end of the central cavity.
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(a) providing a vent port in the base of the upper notor extending
froman exterior of the base of the upper notor to the central cavity

and separated fromthe comuni cati on passage; (b) substantially
filling the notors with oil while the notors are apart from each
ot her; then (c) suspending the upper notor above the | ower

notor, with the central cavity facing dowward and a | ower end of the
central cavity open, thereby resulting in an air pocket in the
central cavity; (d) opening the vent port and | owering the
base of the upper notor onto the head of the | ower notor, causing oi
to fl ow down the conmuni cati on passage fromthe upper notor and back
up into the central cavity, the oil flow ng back up into the central
cavity di splaci Agmethed bf emnettngaandepougpet arciibweheoteentf apetectricahen
(e) cl osi ngbiiesibie ptimp@stendiyd thentppedimoion gaving &bk fthat hitercohiRcts pygra
not or to riplacehedoivert hator,feacineftthé morors hevingperivessibft dng Hinge ShagPhivig
mating splined ends, the base of the upper motor having a central cavity surrounding one
of the splined ends of the drive shaft of the upper motor, the base of the upper motor
having a communication passage separated from the central cavity, the method
comprising:

(a) providing a vent port in the base of the upper motor extending from an
exterior of the base of the upper motor to the central cavity and separated from the
communication passage;

(b) substantially filling the motors with oil while the motors are apart from
each other; then ,

(c) suspending the upper motor above the lower motor, with the central
cavity facing downward and a lower end of the central cavity open, thereby
resulting in an air pocket in the central cavity;

(d) opening the vent port and lowering the base of the upper motor onto the
head of the lower motor, causing oil to flow down the communication passage
from the upper motor and back up into the central cavity, the oil flowing back up
into the central cavity displacing air from the air pocket out the vent port; then

(e) closing the vent port and introducing more oil into the upper motor fo
replace oil that flowed from the upper sub during step (d).
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