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METHOD AND APPARATURS TO CONTROL WATER MIGRATION
INTO ELECTRICAL SUBMERSIBLE PUMP MOTORS

CROSS REFERENCE TO RELATED APPLICATIONS
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BACKGROUND

1. Fieki of Invention
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{02} The pre re reduies in general to submersible well pumps, and v particulae
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10 seal assemblies used i combination with the motors that drive submersible well pumps,
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conventional pumping svstem is 8 submersible
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v and & motoy o dvive the pump R pressuriig
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and puss the Huid through production tubing to a surface focalion. A typioad elvctrieal

Py includes g submersible pomyp, an slesteio mustor and g

seal seotion interdisposed between the pump snd the motor,
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sy

prossure differential across the HSP housing.  (we hazard of high ESP housing prosswrs

differentials is the wellbore faid could breach seals mnd leak into the motor of the FSB. This

ool special concern with regerd (o the metor, where the conducting Thads within e

wellhore conld oreate electrical shorts (o damage the motor. The seal section communioates

wellbore Huld pressure o the motor fuld pressure thorchy minimizing pressure differentials

s seal Hiee The seal seetion can alse protect the motor from comtamination as

the wellbore fluid usually containg deleterions substances such as particudate solids and other

SUMMARY OF INVENTION

10005 Dinciosed berein are sxample methods and devices for pumping fuid from a
weliborg, In one example, disclosed i an electrical submersible pump sssembly dlsposable
within » wellbore which includes a motor having dielectric Suid, a pump couplad o the

motor, and o seal section having diclectrio

an absorption assembly s disposed in th

ool apction, the mioisture 'fs absorbed by the gt

in the seal section for Keeping wellbore fhid separate

{in the motor, iy an example, the absorption assombly i

%

0 a mount.  In this sxample, the absorbing material can be a

e

fn one example, the absorbing materdal s formed e wn an

shape and oircanscribes a shaft coupling the pump and motor, The eloctrieal s

pump assembly can further include & composite bladder made up of hvdrophobie of

~

on an onfer sarface of the bladder, sad hydrophilic clastomer on an inner surface of the

bladder,  In an optiong! embodiment, the absorption as

mcludes 3 hw

located I en expected flow path of moisturs from
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{8086} Alxo ddis

ein 15 an example of an electrical submersible pump assambly

iy a weltbere, and which inchudes a bousing, @ mudor, a pump coupded to the

moter by 2 shafl, & seal section comprising a flexihle bladder with an outer swrfave In
pressure commmaication with pressure ambient 1o the housing and an inner surfaee By

¥

wess.

sessive communication with the motor,  Alse inchaded with this example 18 & nussture

absorbing materiad disposed i the seal section for absorbing modsture in the seal section.
an example, the bladder circumsoribes an clongated sleeve cogxially mounted around thwe
ad botwenn the thall and sleeve. In this exampie, & port may

¢ formed radially through a sidewall of the sleeve, and g flow

scal through the port and the annelus, i an example. 2

cviindrival bulkhead i inchuded nside the housing, and wherein the moisture absorbing

&

materiad comprises s gty member coupled o the bulkbead.

3 4§
¥

A method of pumping Hoid fom 8 wellbore s disclosed that includes providing @

submersible puraping systery made wp of a motor, 2 pump coupled with the wmowr, & seal
seciion for equaliving pressire in the motor with pressure ambient to the nustorn, and diglectrio

Haid i the sead, iy the motor, and 0 8 passage extending between the sead and the motor.

The example method further includes providing a modsture absorbing msterial o the

P and e focation that & in an expected path of molsture Hoavfrom am

the housing and to thy motr, so that when wellbore Puid from the wellbore loaks into the

diclogtrie Thitd, medsture in the wellbore floid is absorbed in the moisture absorbing rosteriall

e

pumping svstem s inserted into the wellbore ad the motor Is actbvated

¥
&

gperte the pump,  The moisture absorbing material can be moted © 2 bulkbead W the

bousing and can circumseribe the shall. The moisture absorbing material can optionall

o~

orovided on ay bwer sarface of a Hexible bladder o the seal section, which s in contact with
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the dielectric Hwid, and an cuter swrface of the bladder is i covdat with the wellbore fhad

Iy an example, @ moistyre repelling material is provided On an outer surface of the bladder,

{RBBR] Some of the fostures and bencfily of the present invertion baving begy stated,

others will becomes apparent ag the deseription proceads when tiken in conjunctiony with the

{009 riial sectional view of an sxample of an clectrical submersihlie

pumping {8 am disposed in g wellbore in seeordancs with the wesent invention.
I Flgere 2 i a side sectional view of an example of @ sual sevtion of the ESP of
aure 1and in avcordance with thy present invention,

0L Mgure 3 8 8 perspective view of an exsmaple embodiment of an ashsorption

ent frvention,

$r
T

812 While the sublect divice and method will be described in connecton with i

ik

On the contrary, i s ivtended 1o cover all

aiersatives, meshifivations, and egaivalents, as may be included within the spheit and scope of

the preseat disclosure as defined by the appended claims.

DETALLED DESCRIPTION OF THE EAXEMPLARY EMBODIMENTS

o

{80131 The prosent Invention will now be deseribed more fully hereinafter withy refevene

to the avcompanving drawings in which exempluy embodiments of the nvention are shown,

»

This invention may, however, be embodied I many different foems angd should not e
construed ay Umdted fo the ustrated cmbodiments set forth hersing  rgther, these

embodimends ave provided so that this disclosure will be through and complete, and will fully

convey the scope of the invention 1o those skilled in the art. Like numbers refir 1o Hke

L
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%

{814 Figure 1 ilustrates in stde viow an example s

aystem 10 (ESF) disposed i g welthore 22, where the weltbore 22 fnterseots g subtorranesy

§

formation 34, The B8P 20 of Pigure | includes g motor 20 on its Tower end, &t seal seotion 28

attached 1o an upper end of the motor 26, and an options! separator 30 stacked above the seal

hund let 34 shown on the separator 36, After entering the fhaid nlet 34, the welibore fluids
frected throogh the sepsrator 30 and onto the pump 32, The separater 30 oan be
asedd 10 remove or separaie dny vapor that may be mived within the wellbore fhaid. Liguid
£ ' 54 N

separated from the Hutd by separator 30 s directed from separator 30 1o the pump 32, amt the

gas oy vapor separated from the Huid is diverted from separater 30 10 @ bypass aroud the

sy 10
}.-Eﬂ?}\ RIS

%

sted betwesn the motor 35 and purap 32

SSP 20 smbodiments not inchuding 2 separator M, fluld van How

g weltbore 22 through g Huid inlet 34 shown formed through

8
i

v 32, The pump 32 pressurizes the waithore fluld and divects

&

HHO prow 36 shown attached 1o oneend of the pump 320 The production tubing

36 extends within the wellbore 22 and terminates atan upper ond at & wellbore assembly 38

From the wellbore assembiy 38, the produced wellhore flaid can be tansmitted for

of an example embodiment of the seal seotion 2§ s Hustrateg
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i Figure 2. W the exaopke 2 the seal section 28 chudes an annular upper bousing

40 that defines an outer surface of & povtion of the seal section 28, Aw upper buikhead 42

having 2 subdtantisfly ovlindrival puter surfave Iy shown s coayially Inserted Into an uppey

5.4
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sv housing 40 and threadingly sttached thergto, A oylindrivally shapod cavity

noan upper end of the upper butkhead 427 cavity 44 I8 generally coaxial with
upper bulkhend 42 and extends axially alomg a portion of the length of the wpper bulkhead 42,

An axial bove 48 projects from g lower ond of the cavity 44 and ersects @ havey fevmingl

voshown inserted through cavity 44 and bore 46

Further in the exanplo of Figure 2, an annular seal assembly 36 circumsoribes the apper end
* portion of the cavity 44 and extending axially dowmess

smference of seal assembly SO contaots an

bore 46, Intornal bearings 52 are HHodrated below the seal asney
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WHTT Also Hlosrated o the example of Figure 2 s an annular steave 34 whose upper ond

couples with o bvwer fhothg surfsce of the vpper bulkhead 42 and chroumscribes g

¢ shall 33 below the apper bolkhead 420 A lower end of the sleeve 34 vouples 10 gn vpper

cid of @ middle dkhead 560 shown baving s oylindrical outer serfice and substantiaily
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nifar 1o the upper butkhead 42, the middle bulkhend

has a reduced dismeter portion that coaxially inserts intn the bousing 400 snd gn enlorged

cuter diwneter portion that defines 3 portion of an outer serfice of the sea! sectiom 28

perd

T ol Fd 2 e trr Y ey T i o o I AR SRS QUL S 173 A -
Pireads (oot shinvny on the outer surface of the reduced diameter portion and ey surface of

bl

the bousing 40 provide Ry threaded engoagement betwoen the middle bulkhead 36 and

the apper bulkhe . The fower

&
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end of the bladder 38 is seoured 1o an upper end of the middle bulkhead 36, The connections
between the bladder 38 and sleeve 54 and bulkhead 36 define o Huld and prosaurs harrier that

an outer and inner plomams 60, 62, Chter plenu
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surtace of the bindder ¥ snd iner surfier of the howsing 40, Inner plenunt 82 s bounded on
iy warter vadial periphery by the bladder 38 and inner radius by sleeve 54, A lower axial end

of inner plenum 83 wrminates ;1 an upper end of the middle bulkhead $6, and #s upper axial
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> couple with the

onter sorface of slopve 84,

&

RS Sl refrring to Flgave 2, an axial passige 64 is shown formed through the apper

o

balkbead 43, snd exiends sabstantially paraliel tooand radially outward from an axis of the

upper bulkhead 42, The axial passage 64 provides fluld communicating between the cavity

and outer plenum 8L Although ot shown In Figare 3, the cavity 44 v n fuld

X

yoontaide of the ESP systern 20, so that when the BRP system 20 &

thad, welibore fluid (not shown) may enter the cavity 44, make

Hx way throogh the passage 64, and inlo the outer plonum &0, With inoreasing deph in the

weltbore, static thore Hoid exceeds pressure in the inner plonum 82 thereby
¢ inner plenum 62 o the slegve §4 through ports 86 formed

1 slseve 34 Assoch, anaonutoy 68 set betwien the sleeve

catton with the wellbore through the dlelectrie fhtd,

£
2t
o
e
e
ot
oo
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v-v
yﬁ «

A s known, broaches may ocour In the bladder 38 or seal asserbly 50 thereby allowing

weithore Hhuild 1o enter the fnner plenum 62, To accountt for the wnwanted presenge of water

i the dieleoric Th e absorpiion assembly 70 Ix shown provided within the e

plenum &2 and strategica ¢ therein so that the apper absorplioy assembly 70 & i

the Sow path of any water that may Sow slong the shaft 33 sod sowards the motor 26 (8

ed in the possible path of water, or other contwminating s

-3
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upper absoepting assenbly 78 may capture and retain the witer or otheyr matertad wnd prevest

Hx ingress inte the motor 26,

{028 A redendant seal assembly i flustrated in the example of Figure 20 that In o

3

example s similar 0 the seal assembly desoribed sbove, and which includes & lower housing

¥

72 thal wmounts o a lower end of the muddie bulkhead 360 A slovve 74 i shown coanially

disposed within the lower housing 72 and havi

the middie bulkhead S& A lower end of the deeve 74 is Hustrated engaged with an upper
and of & fower bulkhead 76, A bladder 78 s set within the housing 72 and having vpper and

Jenver ovada vespectively coupled with the sleeve 74 and npper oud of the lower

58, defines an outer plenum 80 that b in prossure
comnmninicaling with iper plemim 62 via porting {(not shown) extending throngh the mithile
butkhead 560 An tnner plenum 82 s shown defined within the bladder 78 A scal assembly

84 shown set in an ansuled channel formed i middle bulkhead 536 and obvat

miade a fower terminal end of the middie bullkhead 34,

{23 In one example of operation, as the inngr plenm 62 §s pressurized from the flow of
weithore fluld into the outer plonum 60, and in tum pressurizes outer plenam 8L pressure
ports on the bladder 78 pressurized inner plenumt 82 that communiogtes through ports 86 in
she sleeve 74 anbinto sn annolus 88 between the slecve 74 and shaft 330 A koower ahaorption
assembiy %0 i shown snchored within bladder 78, The lower absorption sssembly 90 &
similar W the upper absorption assembly 70 and thus may capture and retain water or othey
matter deemed havmibnd W the motor 26, The potentially damaging mattor absorbed by Jower

]

ahsorption assensbly S0 may bave fowed along 8 path that avoided the upper shsorption

v the apper absorption assembly 70 may have beon saturstod so that the matter

conthd not he absorbed,
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o Figure 3, anexample of an absorption assembly 70, 80 s shown ina

5

xampie the assembly 78, 90 includes an gherabing member 82

in one example, the momber 92 15 gongeally annular, amd
¥ formed from @ motsture absorbing material. Example materdals include a
hydrophilic elostomer or polyvmer. When put into contact with moisture, the elastomer oan

\ ey

absord the modsiure and I furn increase ity volumetric sive. e mount 94 can he formed

fronm ay suilable materlal and may include bolt holes for anchoring 1o the bulkheads 38, 76
Uptlonally, the mount 94 oan b press it onto the slesve S40 74, thersby allowing s

positioning & multiple axiad locations alaw

Figure 4, the assomblies 70, 90 ave set in the respeetive bladders 38, 78 and distal from poris

R, B0 may be o latiice Hke sin

{0237 In one options! ewmbodiment, one or both of the bladders 38, 78 are formed from g

78 includes or Iy made ap of hydrophilic

3

amierEL WiHoR 8

ure that might be present within the bladder(s)

example may or may m include absorption assemblies 740, %0

HHIZ4] 1 s understoud that variations may be made in the above withenst depariing from
the secope of the invention,  While specific embodiments have beon shown and deseribed,

modifioations can be made by one skilled in the art without departing from the spirlt or

4
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above can be strategically disposed ar locations susceptible o electrical shenting when

I

exposed o molstie or 2 collvetion of moistre,  Exampde locations inelude pracimate the

plugedrr ¢ s cornmoniy referred 10 as a pothead), where the metor connects o the

S

seal, and the bottom base of the moter. Many variations and madifications are possibile and
are within the seope of the nvention,  Accordingly, the scope of protection i3 not Himited 1o

he embodiments desoribed, bt s ondy Himfted by the claims that fallow, the scope of which

P

clude alf sguivalents of the sabjoct matter of the claims.

0
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e

v
1
b

Av slectrival submerasible pamp assembly disposable within g wellbore comprisin

3 anotor by o %isi;.\«w 1o Faered
J.mm k% i\}!? IO nna;

a seal section having diclectrie fuid that Is in convmunication with the divlectrie Huld

ed in the seal section, so that when modstore o

an absorpticas assembly disps

nto the syal section, the moisture is absorbed by the absorption assembiy.

The clectrical submersible pumip assembly of claim 1, further comprising & bladder in

the seal seclion that defined a barvicr between Thuid from the seelthore and divleoiriy

seat and i the mntor,

.w

The clectrical submersible pump assembly of olalm 1, whersin the absorption

coanprises an elastonter seonred toa mount.

by of claim 3, whereln the abaorbing matariad

! subunersible pump assembly of olsim 3, whereln the abeorbing material
ihes o shalt coupling the pumip and metor and defines ananudar shape,

The electrival submersible pump assembly of claim 1 farther comprising s compasite
Sadder made up of hydrophobie elastonter on an outer surface of the bladder, and

hydrophilic elastomer on an inner surfice of the bladder,

The electrical submersible pump assembly of clabm 1, wherein the absorption
assoruddy comprises a hydrophilic elastomer and is strategically located o an expected

How path of moisture froms fuid from the wellbore and the wator.

An slevtrival submersible pump assembly disposable within a wellhore comprising
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2 g $lves avaratenoa Saxs oo codean i
& pump coupled o the motor by a shall

3

comprising a fexible bladder with an outer st

L
X
>
i
2
i
e
3
i
o

mication with prossure ambiont to the housing and an hwer surfacy in prissure

conmmbaication with the motorg and

& mistore absorbing material disposed in the seal section for absorbing molsture iy

Py by

o,

5, pnp assembly of clam &
evs comxially moonted around the §
the shafl and sieeve,
10, The electrical submersible pump assgmbly of claim 2, fwrther comprising 5 port
v through a sidewall of the sleeve; and whereln a How path & defined
i tiwough the port and the sanulny,
claim 8, further comprising & cylindrical

buikhead huside the 'imusif\g; and wherein the moisture absorbing material comprises

20 A wethed of pomping flaid from a wellbore comprising:

a0 prviding @ submersible pumping system comprising 8 nwlorn, @ pumgp

oupled with the motor, a seal section for eguglizing pressure in the motw

b

with pressure ambient to the motor, and dleleciric i

moter, and W a passage extending botween the seal and the maotor; and
b a et

b providing & moisture abserbing materdal in the dickeende flpid and n s

1

fogation that i in an expected path of moistore flow from ambiest w the

housing and o the motor, 50 that when wellbore fuld from the welibore
feakys into the disleotrio fluid, modsture i the weltbore Hoid s absorhed n

the motstwre absorbing material; and

sible pumping sysient into the wellbore and activating

~ X H
)
&

13, The wethod of claim 12, wherein the moistore sbsorbing materiad 5 mounted o a

tutkhead i the bousing and Circumserthes the shafl,
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