SEAL SECTION O L SEAL FOR SUBMERSI BLE PUMP ASSEMBLY
Field of the Invention This invention relates in
w@enenzi7st o subnersi bl e well punp assenblies, BOTUBI006/048598
particular to a seal section |ocated between the notor
and the punp for equalizing the pressure of |ubricant
within the notor wwith well bore pressure. Background of
the Invention A typical submersible well punp assenbly
of the type concerned herein has an electrical notor
that is connected to a centrifugal punp by a sea
section. The notor is filled with a dielectric
| ubricant for lubricating bearings within. The sea
section has a pressure equalizing device, which may be
a bl adder or a U-tube arrangenent, for equalizing the
pressure of the lubricant in the notor with the well
bore fluid on the exterior. The seal section has a
shaft that couples to the notor shaft on one end and
to the punp shaft on the other end. A nmechanical sea
bet ween the housing of the seal section and the shaft
reduces encroachnent of well bore quid i nto cont act
with the |ubricant |§Etﬁ%R &iw notor. The
nmechani cal sealg are
bi ased toward arﬁ5 rn s#lg':]ng ‘gﬁg’%‘zﬁgﬁfi W th
each other. The rotating conponent of the nechanica
seal is attached to the

Field of the Invention
This invention relates in general to submersible well pump assemblies, and in particular
to a seal section located between the motor and the pump for equalizing the pressure of lubricant

within the motor with well bore pressure.



shaft for rotation therewith. The stationary conponent
is attached to the housing. The sliding seal faces are
wexposedst o wel | bore fluid on one side and | ubCT/U82006/048598

on the other side. Mechanical seal faces of this

nature nust remain wet in order to work, therefore

they are designed to |eal small anpbunts. Even though

the | eakage rate is very small, well fluid wll
Backgrgned of ithi¢ Invemtionot or over tinme and may cause a

failure. One way to prolong well fluid entry into the

moAaypical subnpersivledwelplinpdseessigl ofIRE typerdnc&asd hedein has an electrical

whi ch contains at |east one nechanical seal. This

motoarthangesonecRdds £ esitrifid] dddipt bpabeal 88@IdR. t ThtNBotor is filled with a
equi pnent. Summary of the Invention The seal section of
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and the notor, the housing having a punp end an

devid®D hicte Rchy &%h@fahdé‘rxgxfgqgf-tﬁtf? %@%ﬂb&t,zﬁgié‘grﬂgliéigglth? Dpressure of the

causing the notor to Ive the pun

tubri¢ 2 & A Abtok Wbk WYL 0 AR o BE PRy The primary

sea a rotary sea hounted to the shaft for
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motof."he Snecladl®arsesl WARERy his it Yaras that are biased toward and rotated in sliding

engagement with each other. The rotating component of the mechanical seal is attached to the
shaft for rotation therewith. The stationary component is attached to the housing. The sliding
seal faces are exposed to well bore fluid on one side and lubricant on the other side. Mechanical
seal faces of this nature must remain wet in order to work, therefore they are designed to leak
small amounts. Even though the leakage rate is very small, well fluid will ingress into the motor
over time and may cause a failure.

One way to prolong well fluid entry into the motor is to provide multiple seal sections,
each of which contains at least one mechanical seal. This arrangement adds cost and additional

length to the equipment.



Preferably, an oil is filled in the space between the
secondary and primary seals to provide lubrication for
wo b@7p7i7emary seal. The oil nay be a type that PGI/DB2086/048598
resistant to enulsifying with water than the notor
lubricant or it could be the sanme as the notor
| ubricant. The secondary seal separates the fluid
between the primary and secondary seals fromthe notor
Sumimgnyi afahe Inveritiom seal section. The secondary seal my
conprise a conventional, inexpensive oil seal.Brief
DeThe sedlisoctioaf oft this ibvenitiondtis bilpusglotficdb&ivden the pump and the motor,
el evational view of a subnersible punp assenbly shown
the HoukRIFRhANGAL !aYth%) hind @ndWgIrhoteredd, FATsHAS gxtbﬁdsathrpu%h the housing for
sectional view of the seal section of the subnersible

causigMbeamdRFloydiPfe Hedphgpl, Asﬁlgﬁ‘ﬁrf RLATgC@catEd QY tRe ?ﬂrﬁary end of the

a further enlarged view of t upper end portion o

housi3® BRAbrifAE) QN hH a Eétggf &af nidalit | &m":?dsﬁr{hﬁ ltshﬁfg é’@r; rotation therewith

t he "Enbodi nent Referring to Figure 1, the we
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seal. B egér{?b%@&rgssggrlfarﬁa' %:uﬁar %@et@?&%{'ﬁkéﬁoﬁl& 061988 Fhousing and an inner
diameter that slidingly engages the-shaft.

Preferably, an oil is filled in the space between the secondary and priméry seals to
provide lubrication for the primary seal. The oil may be a type that is more resistant to
emulsifying with water than the motor lubricant or it could be the same as the motor lubricant.
The secondary seal separates the fluid between the primary and secondary seals from the motor
lubricant in the seal section. The secondary seal may comprise a conventional, inexpensive oil

seal.



enbodi mnent shown, conprises a centrifugal punp having
a plurality of stages. Each stage has a rotating
w0 petssl and a stationary diffuser (not shownCT/US2006/048598
Al ternately, punp 17 could be another type, such as a
progressing cavity punp. 3n a progressing cavity punp,
a helical rotor rotates wwthin a stationary
el astoneric stator having a double helical bore. Punp
Brief Pescription, ohtheDpawimesr 19, which is typically an AC
el ectrical notor. A seal section 2 1 extends between
puligute’ 1 anal sidotedevationalSéew fectuborerdble mmny esseinbly shown schematically
equal i ze the pressure of |ubricant contained in notor
withib% well botene pressure of the well bore fluid. Referring
to Figure 2,. seal section 21 has a housing 23.

HOBigufg 248 4 Sechiohbitled of &) 6al RBMIGH0 oA 11! SbrASRME bump assembly of
or end 25 and a notor adapter or end 27. In this

Figu@QeHowRRhlargsd’p end 25 and notor end 27 are separate
tubul ar nenbers that are secured by threads to housing

23Fightd 3 18 Yukel! ' ' i i i
23 R R lged DRPLPIC bl BREpBItcn QWS ¢Bf scction of Figure
2. notor end 27 connects to notor 19 (Figure 1). A

concentric, axial passage 29 extends through punp end

25, notor end 27 and the interior of housing 23

bet ween punp and notor ends 25, 27. A rotatable shaft

31 extends through passage 29 on the axis of sea

section 21. Shaft 3 1 has a |lower end that couples to

a notor shaft 32 that is rotated by notor 19. A tube 33

has a | ower end sealed to seal section notor end 27 at

passage 29. Tube 33 has



an upper end sealed to passage 29 at punp end 25.

Shaft 3 1 extends through tube 33 and has an outer
waele@nmetesl snal | er than tube 33, defining a cl eBCHOSW6/048598

between them Seal section 2 1 has a pressure

equal i zi ng device, which in this exanple, conprises a

tubul ar bl adder 35 | ocated w thin housing 23 around

tube 33. Bladder 35 is an el astoneric nenber that has

Detaied IWR6FipHbe oF8A: Eubslibidae 33 J ust bel ow punp end 25.
[The Tower end of Dbl adder 35 i s sealed to seal section
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roug ubrican
' | . l I luid inlet 41
ssserBh2E3 e et il f’ia%ff‘%“fﬁ%qfﬁﬁﬁ%ﬁéo%’% for all ovi ng
l.J, b fluid.intg t L nteri )
hoRsrHiyh SUmerTibioaRPER aFseGiotg Dy dBnnds, ordigmeug 17 that in the

serves .to equalize the pressure lLubyicant 39 with wel|l
emba(fmant sHaNE, ComRESaya PRl PREPIEVIRG 4,PIRAlHy(Of stages. Each stage has a
allow |ubricant 39 to flowinto the clearances between
rotatingjmpsHenapd asiationany diffiser(not sheywal neHernately pispRl7 could be another
end of notor 19 contains a thrust bearing 45 that is
type;| $5h a8 2 BPSERFSIGt GRVIY IR a et 23F0STRRIBE CaWity pYmp, a helical rotor rotates
__additional bearings (not shown) that are also in
withigghstetimasy elestonieris stiseohavingp doubie hglical Refeerring to
Figure 3, in this exanple, punp end 25 has a central
Cagmpp 1777ist graverf By essmotor 19, which is typically an AC electrical motor. A seal

section 21 extends between pump 17 and motor 19. Seal section 21 serves to equalize the
pressure of lubricant contained in motor 19 with the pressure of the well bore fluid. Referring to
Figure 2, seal section 21 has a housing 23. Housing 23 is a tubular member having a pump
adapter or end 25 and a motor adapter or end 27. In this embodiment, pump end 25 and motor
end 27 are separate tubular members that are secured by threads to housing 23, but they could be
integrally formed with housing 23.. Pump end 25 connects to pump 17 (Figure 1), while motor
end 27 connects to motor 19 (Figure 1).

A concentric, axial passage 29 extends through pump end 25, motor end 27 and the
interior of housing 23 between pump and motor ends 25, 27. A rotatable shaft 31 extends
through passage 29 on the axis of seal section 21. Shaft 31 has a lower end that couples to a

motor shaft 32 that is rotated by motor 19.



toward punp 17 (Figure 1) and is in fluid
communi cation with the interior of punp 17.

w@vgerent |y, well bore fluid will be | ubri cap@dus2006/048598
within cavity 47. A primary seal 49 seals around shaft
31 in cavity 47 for blocking the entry of well bore
fluid into passage 29. Primary seal 49 is a nechani cal
seal. That termrefers herein to a seal that has two

ri fitdbeeRhad athsertndiseabd b Ball ¥eRIMAAAE0L BN 2P LN Bhssagd29. Tube 33 has
t he enbodi mrent shown, a rotary seal nenber 51 rotates

an upper 6id 8&dledMd passdRf 49 &lpurif cfd 85! QNRFRI3G L8 ds Qﬁroﬁ%ﬁltﬁbe 33 and has an

rotary seal nmenber 5 1°to shaft 3 1 and rotatesw
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.. .Rot seal face 55 sljdingly engages the face
interigy of blydHEias J713 GAIVPHERBRT OB 3! TREIPA- JBRFCARIASL OB motor 19 is able to
. nd stationary seal menmber 59 are made of hard,
CIIC“%éfth-’?%%*} moipT lubheant Rert Y inde, ghe imtertay i Pladder 35 hiAlavell bore fluid inlet
An el astoneric nenber 61, such as an O-ring, seals the
41 expends thipughetcal sestion prmposrd ¢5 fer pllowingdthe 39ty fhwek ibege fluid into the
. pu end 25 within passage 29. Stationary seal nmenber
mteneggghgu%ﬁg A reay theiextesior of blesider 35) Bladder Biamervdsgomguelize the pressure

Iubricant 39 with well bore fluid.

Tube 33 also has ports 43 within it to allow lubricant 39 to flow into the clearances
between tube 33 and shaft 31. In this embodiment, the upper end of motor 19 contains a thrust
bearing 45 that is lubricated by motor lubricant 39. Motor 19 has additional bearings (not
shown) that are also in communication with motor lubricant 39,

Referring to Figure 3, in this example, pump end 25 has a central cavity 47 that faces
toward pump 17 (Figure 1) and is in fluid communication with the interior of pump 17.
Consequently, well bore fluid will be lubricated within cavity 47. A primary seal 49 seals
around shaft 31 in cavity 47 for blocking the entry of well bore fluid into passage 29. Primary
seal 49 is a mechanical seal. That term refers herein to a seal that has two rigid seal faces that
slidingly engage each other. In the embodiment shown, a rotary seal member 51 rotates in

unison with shaft 31. An elastomeric boot 53 seals rotary seal member 51 to shaft 31 and rotates



di ameter of shaft 3 1 at that point, defining an
annul ar cl earance. A secondary seal 65 is | ocated on
wo b@7ott7er si de of stationary seal nenber 59, REN/UR2006048598
on the opposite side of stationary seal nmenber 59 from
rotary seal menber 51. Secondary seal 65 may be of a
variety of types. Preferably, it is a conventional
i nexpensive oil seal. In the exanple shown, secondary
withstaRo8y lseal asernbiyef] Sead riginkeal £ 39 18iat fdesldp@hward and comprises a
engages shaft 3 1 as shaft 3 1 rotates. Although not
cylinghiosinprosfuafon. 3Alspingl s havgviey h?&ﬁgékgrdiﬁrysie@?‘:‘r%nw@tﬂ downward and
rotates with it and is engaged by Inner seal nenbe

rotatés/withhehafie3 1 ‘SpHakts7 (bo‘inpi:%g abéd?ﬁ%ﬂh%‘ﬁfa? foibdled Rﬁz’t&ds%al member 51.
any such sl eeves or bushings nount'ed to It for

The mAbAdiafietdr BT oMk Seal er 3¢ % arbife! 'd?an‘f&g $efaf¥s1 at that point,
T i e

a carrier 69 that extends out

defi portion that fits tightly mnthln passage
el%%gégg%##g% 69 is typically netal and: |s press-fit
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W th n oi | 70, preferably a fluroinert oil.
such o fm ?bné‘éuﬁe& Sbe ohter digmetersottatignary;snal membes§9 1o hpusing pump end 25
refera is nore viscous and nore resistant than
%ﬁy Yatienagy sead nesrp i Yy hascaninner diameter that is larger than the outer

not necessary for oil 70 to have as high of a
diameter of shaft 31 af that point, defining an annular clearance.

A secondary seal 65 is located on the motor side of stationary seal member 59, which is
on the opposite side of stationary seal member 59 from rotary seal member 51. Secondary seal
65 may be of a variety of types. Preferably, it is a conventional mexpensive oil seal. In the
example shown, secondary seal 65 has an inner seal member 67 that slidingly engages shaft 31
as shaft 31 rotates. Although not shown, shaft 31 could have a bushing or sleeve that rotates
with it and is engaged by inner seal member 67. The term "'shaﬁ" is used broadly herein to
include any such sleeves or bushings mounted to it for rotation therewith. Inner seal member 67
is carried by a carrier 69 that extends outward and has a cylindrical portion that fits tightly within
passage 29. Carrier 69 is typically metal and is press-fit into sealing engagement with housing
23 at passage 27. A spring (not shown) within cafrier 69 urges inner seal member 67 radially

inward against shaft 31. Primary seal 49 and secondary seal 65 define a sealed chamber 63 that



di el ectric characteristic as notor |ubricant 39.
Unli ke nmotor lubricant 39, oil 79 does not circul ate

wao boooigdeut notor 19 (Fig. 1) and seal secti onPQI/PSI0h&/648598
can be nore viscous. Referring still to Figure 3, a
stationary bushing or bearing 7 1 is located in
passage 29 bel ow secondary seal 65 in this exanple. A
vacuum port 73 extends through punp end 25 bel ow

e}‘ctenﬂe@ﬁmaécpn&w se@b65 @iroQyR erAtleaandts betw R i 4 f‘&r‘fd &tgﬁonary member
of motor 19 (Figure 1) prior to introducing noto

59 andubfar¢ S¢Hl mEPabeY 3 Uiy Ry iBin! thed Tt&SSFBIHGEr $Dot\s3 N the
int(;?"ljor of bladder 35. Afill port (not shown) for

| rErefedy, %aﬁﬁtdﬂanhiép 6B G Rllled %vﬁhsaﬂ 81 %egréf&ag{# g Wﬁhinert oil. Oil 70

portion of notor 19. A vent port 75 |oin$ vacu

cou1d7t;"e BB 9ahe Qgﬁlott& 1‘19ﬁc§:¥t§7’3§r Egtr rﬁrgfeﬁ@lgﬂqg fno%%ggggg%%r&énore resistant than |

housi ng 23. Vent port ne or
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e opp03|te
d.jn va 3. Al so, |Ie evacuati ng
°lr°u19** Jﬂf %gﬁpwgmotgréﬁfsg‘s‘}ﬁ nd 55 periBh Ahntwdichn Beyaoe ifsegus.
t. 41. 1 be renpved mhen runni ng the
pi#&f 5Bgtil Fiatle She sigfanasy Rushing 8t Prns Fars losated in passage 29
secti s connected to notor 19 at the surface
belowp sepgpdaty aﬁ%dégm thisexamplifo et VBB BRIt 7B ertangs ggugh pump end 25 below
econdar seal assenblies 49, 65 wll be filled wth

secongary spgl 657fpx cypehatingraix fipmsthgdmterion of matprd@a(Fimue l) priofto introducing

1 with notor lubricant 39 in a conventional manner.
motor Jubricant 39. Vacuum port 73 communicates with the interior of bladder 35. A fill port

(not shown) for introducing motor lubricant 39 is located in a lower portion of motor 19. A vent
port 75 joins vacuum port 73 and leads to the exterior of bladder 35 within housing 23. Vent
port 75 contains one or more check valves 77 that allow motor lubricant 39 from within bag 35
to vent to the exterior of bag 35 within housing 23 due to thermal expansion, but blocks flow in
the opposite direction. After filling, a plug will be placed in vacuum port 73. Also, while
evacuating and filling, a plug will be placed in well bore entry port 41. That plug will be
removed when running the pump assembly into the well.

In operation, seal section 21 is connected to motor 19 at the surface before running. The
chamber between primary and secondary seal assemblies 49, 65 will be filled with oil 70. The
operator fills motor 19 and seal section 21 with motor lubricant 39 in a conventional manner.
Typically, this is performed by evacuating from vacuum port 73, then introducing motor

lubricant 39 from a fill port in the lower portion of motor 19. When completely filled, motor



Typically, this is performed by evacuating from vacuum
port 73, then introducing notor |ubricant 39 froma
WO pdoz/opo8t i n the | ower portion of notor 19. VHERUS2006/048598

conpletely filled, notorlubricant 39 will be |ocated
in bladder 35, within tube 33, and within passage 29
up to secondary seal 65. G| 70 wll be located in

seal ed chanber 63 on the other side of secondary sea

lubrBgnt 3wl be pamated7i biadder BS, withgowbe aBdantewithidosBsdge Wothp to secondary
inflet 4 1 wll be open. The operator connects punp 17

seal t65. pOilp7@mdll Xz koste dneseslet haa®SL BB on thet &h&hﬁdw@fl secondary seal 65.
typically on tubing 13 (Figure DAfter reaching th

v it Tewilhbe blugcepaidivel bswahideisld@awln%% AR tor connect
ewgggp@ to rmtorpm%g whi ch rotates shaft 3 1 éﬁlve@%ﬁamaor s
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1). of Dbl adder 35. Bladder 35 transmts the well bore
quid pressure to nDtor l'ubricant 39. Well bore fluid
e m%st!hg 335 OpTL t @ye 4 eré’izi;érlg):?%%% f)o 3 { P\E%I&néor\yer cable to motor

sea 49 sea é encroac
19, &%droftagg ﬁ:aq’%/ B? égﬂ'(ém'n'{eﬂlt)o gl?][%'sa elgﬁare%gﬂadr X&QESI? ggen has a high water
cont@rﬁg ﬁeﬁ%’;g:}ctgcg o ngg |2%B%ng}e :gerlor q{ldblggders ;d%gr 35 transmits the

well IR SesdiBelo | gc?rSl biashe 300 0% 351 B2l be alsedocated in cavity 47
11 b
(Flg‘fk}?f}PZ Condar 4 Ssemﬁlq%eggeqﬁgﬁeﬁtgffa&ﬁl b fai from cavity 47 into

ar seal 5 eventual |y | eaks before punp
pass%%eséib&p y seal WEMOsE > 1irptajgs With gheft 31, and seal face 55 engages stationary

seal member 59. Oil 70 lubricates the seal faces of seal members 51 and 59. Some leakage of
well fluid into sealed chamber 63 between primary and secondary seal assemblies 49, 65 occurs,
but secondary seal assembly 65 keeps the well bore fluid from entering the interior of bladder 35.
Even if secondary seal 65 eventually leaks before pump assembly 15 is pulled, it will have
extended the time before well bore fluid enters bladder 35.

The invention has significant advantages. The use of a secondary seal prolongs the entry
of well bore fluid into communication with the motor lubricant. The secondary seal may avoid
the need for having multiple seal sections. The secondary seal allows the use of a special oil for
lubricating the primary seal that is more resistant to demulsifying with water than the motor
lubricant.

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



extended the tinme before well bore fluid enters
bl adder 35. The invention has significant advantages.
wab®70%68nf a secondary seal prol ongs the entrBCDUS2006/048598
bore fluid into comrunication with the notor
| ubricant. The secondary seal may avoid the need for
having nultiple seal sections. The secondary sea
all ows the use of a special oil for lubricating the
depagtinignfrom theatorichal the Snventien Eor skanplel thelRGuhdHr) ¥edlds also applicable to
with water than the notor |ubricant. Wile the
seal isentinki that WSz ee W-Ribe Vitrdngefithy a0ne paéssinteS e g Ubvice rather than
shoul d be apparent to those skilled in the art that it
bladdegs.not so limted but is susceptible to various
changes wi thoutdeparting fromthe scope of the
i nvention. For exanple, the secondary seal is also
applicable to seal sections that utilize a U tube
arrangenment as a pressure equalizing device rather
than bl adders.C ains: 1. In a subnersible punp
assenbly having a rotary punp driven by a notor, an
i mproved seal section |ocated between the notor and
the punp for equalizing pressure of notor |ubricant
contained in the notor with well bore fluid pressure
on the exterior of the punp assenbly, conprising: a
housi ng | ocat ed between the punp and notor and havi ng
a punp end and a notor end; a shaft extending through
the housing for causing the notor to drive the punp;
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a primary seal at the punp end of the housing, the
primary seal having a rotary seal nenber nounted to
wo b@7etast for rotation therewith and i n engage@EN$2006/048598

with a stationary seal nmenber stationarily nounted to
t he housing around the shaft; and a secondary seal at
the punp end of the housing on a notor end side of the
primary seal, the secondary sealing having an inner
di aneter portion in sliding engagenent with the shaft

Claia¢gl an outer dianmeter portion in stationary sealing
engagenent with the housing. 2. The punp assenbly

1. InaCebirérdiBle!pinsy adstinbly M8 Lh FothRemBbhp BRYY BPH nfR603 improved seal
seal s define a chanbér between themthat is seal ed
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contAREPH Bk HgotB Wi lvﬁ%fe)&%% l?ﬂ%(g?xte\éﬁﬁ'g ohlMfe BLi: arn £ tﬁg %ump assembly,

secondary seals, ng nore resrs
Wsifying with water and nore viscous than the notor
['ubricant. 4. The punp assenbly according to claiml,

T e R R p—
secondar. | s dth hanb ' filled with
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jnterior  in . .
member mounted to the shaft for rotation therewith and in engagement with a stationary seal

com

-

member stationarily mounted to the housing around the shaft; and
a secondary seal at the pump end of the housing on a motor end side of the primary seal,
the secondary sealing having an inner diameter portion in sliding engagement with the shaft and

an outer diameter portion in stationary sealing engagement with the housing.

2. The pump assembly according to claim 1, wherein the primary and second seals define a

chamber between them that is sealed from the motor lubricant contained in the housing.
3. The pump assembly according to claim 1, further comprising an oil located between the
primary and secondary seals, the oil being more resistant to emulsifying with water and more

viscous than the motor lubricant.

4. The pump assembly according to claim 1, further comprising:

11



fluid conmunication with the notor |ubricant in the
notor, the bl adder having an exterior in fluid
weewnari7eat i on with well bore fluid;, an annul aPCPESHaE®8598

in the punp end of the housing through which the shaft
extends, the annul ar passage being in fluid
conmuni cation with the interior of the bladder; and )
the stationary seal nenber of the primary seal and the
sed®AuRHyr chembesin Ry havsmgsdmainding thaehadinmdl lacated between the primary
passage. 6. The punp assenbly according to claimb5,

and segpnpdasy sedgyAndsi ng a chanber in the annul ar passage
between the primary seal and the secondary seal, the
c hthelsbanibei hefingdileddvith o futdirert nileri or and t he
exterior of the bladder. 7. The punp assenbly
according to claim1, further conprising: a coi
spring that rotates with the shaft and urges the

5. Thepamy 8e@hblIyerbadirdgsidiin 1, Ferthéraidngitdiye:seal menber,

the spring being |ocated on a side of the stationary

seablaaBshRY the BBAShE Brrbligh SBLANHA YA P ERniE 1a8der h3§ing an interior in
punp assenbly according to claim1l, whereln the rotary

fluid SO Am R ERRIn WiH thd\Rofdrakb R8T % BEMotdE 'H?éeﬁltagg%*t}{&ﬁiélg an exterior in

primary seal have inner dianeters greater

fluid GoRHRkREatRin WItE yRildre fRELVI ding cl earances for fluid
comuni cation. 9. A su mersi bl e punp assenbly,
COMP A&t Dassage in the pump end of the housing through which the shaft extends, the
annular passage being in fluid communication with the interior of the bladder; and

the stationary seal member of the primary seal and the secondary seal being located

within the annular passage.

6. The pump assembly according to claim 5, further comprising a chamber in the annular passage
between the primary seal and the secondary seal, the chamber being sealed from the interior and

the exterior of the bladder.

7. The pump assembly according to claim 1, further comprising:
a coil spring that rotates with the shaft and urges the rotary seal member against the
stationary seal member, the spring being located on a side of the stationary seal member opposite

the secondary seal member.
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a rotary punp; a notor containing a lubricant; a
housi ng | ocated between the punp and notor and having
w@2@anps7end and a notor end; a pressure equal i BETYS2006/048598
device within the housing for equalizing pressure of
the lubricant in the notor with well bore fluid on the
exterior of the housing; a passage in the punp end of
the housing; a shaft extending through the passage in
8. Thppumpssemebly gecerding terlainel,mwhaeintthe thtiryeseahmepibep andithe stationary
primary seal at the punp end of the housing, the
seal gienher pf theairinharyisay heve dtrzar wiaseetbrs geedter than the diatriesr &f the shaft,
seal face and nounted to the shaft for rotation
providieg elsatancest foe flpid erampusizatiomavi ng a stationary seal
menber nounted in the passage, the stationary seal
menber having an i nner dianeter greater than a
di aneter of the shaft and a rigid seal face
9. A pebpenibil€ pluap abenible, cdhaddsing Spring urging the seal
face of rotary seal menber in a direction toward the
ok etalihedp; t he housing and agai nst the seal face of
the stationary seal nmenber; a secondary seal nounted

| Na difto@neAsRgat mbAgaRUNP end of the housing on a
side of the stationary seal menber opposite the
SP& hBking HRaR8 BB hE HAnp Y AR Bnd Aihe Ip%%eﬁ &ld and a motor end;

a pressure equalizing device within the housing for equalizing pressure of the lubricant in
the motor with well bore fluid on the exterior of the housing;

a passage in the pump end of the housing;

a shaft extending through the passage in the housing for causing the motor to drive the
pump;

a primary seal at the pump end of the housing, the primary seal having a rotary seal
member with a rigid seal face and mounted to the shaft for rotation therewith, the primary seal
having a stationary seal member mounted in the passage, the stationary seal member having an
inner diameter greater than a diameter of the shaft and a rigid seal face perpendicular to the shaft;

a spring urging the seal face of rotary seal member in a direction toward the motor end of
the housing and against the seal face of the stationary seal member;

a secondary seal mounted in the passage at the pump end of the housing on a side of the

stationary seal member opposite the spring, the secondary seal having an inner diameter

sealingly engaging the shaft and an outer diameter sealingly engaging the housing; and
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seal ingly engaging the shaft and an outer dianeter
seal ingly engagi ng the housi ng; andthe secondary seal
wa@ea7oespri mary seal defining a seal ed chanbePChEsweeMmss98
themthat is sealed fromthe interior of the housing.
10. The punp assenbly according to claim9, wherein
the seal ed chanber between the primary and secondary
segls is filled with a fluid. 11, The pu assenbl y
ac Br8roRflary seal andiibs prijaatvesenl dqﬁén%&as@aié@mm between them that is
bet ween the primary and secondary seals is filled with
Seale&rﬁ%lm‘%ﬁﬁ?nqrs)fﬁbﬁgouﬁi%ous than the |ubricant
contained in the notor. 12. The punp assenbly
according to claim9, wherein the pressure equalizing
device further conprises: a bladder in the housing,
10. Theepubippaidemblyeacdcoglivgta cltien Dpwheireid theisdaled ohatnbeebdt@Ben the primary
with the lubricant in the notor; and wherein the
and sseandaty sévdnisdillddeviteefhiidie pri mary and secondary seal s
Is sealed fromthe lubricant contained in the interior
of the bladder. 13. A subnersible punp assenbly,
conprising: a housing for |ocation between a punp and

11. 'Hldtj@.ﬁtﬁﬁ @{sjs%n{mjl 8cordifg 160145k Y WiRYdil thefseRIEAR KR ABGvwRen the primary
notor end, .
and secondary seals is filled with an oil that is more viscous than the lubricant contained in the

motor.

12. The pump assembly according to claim 9, wherein the pressure equalizing device further
comprises:

a bladder in the housing, the bladder having an interior in fluid communication with the
lubricant in the motor; and wherein

the sealed chamber between the primary and secondary seals is sealed from the lubricant

contained in the interior of the bladder.

13. A submersible pump assembly, comprising:

a housing for location between a pump and a downhole motor, the housing having a
pump end and a motor end;

a passage extending through the pump end of the housing;

a shaft extending through the passage in the pump end of the housing for rotating the

pump;
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a passage extendi ng through the punp end of the
housi ng; a shaft extending through the passage in the
w@eovp/0z31el of the housing for rotating the punpP@EI/US2006/048598

tubul ar bl adder in the housing, the bladder having a
punp end opening sealed to the punp end of the housing
and a notor end opening sealed to the notor end of the
housi ng, defining an interior for containing notor
| ubty bladdepds thelfmueingpthe blaskieehaviyg e fpuml éndumening sealed to the
fluid into the housing around the bl adder; a primry

pumy ezd ofitheihoysimiggind asealor £ad eperiing sdaldl toghe ngagreaENdS the housing,
with each other as the shaft rotates for sealing

definipeg svemeridreos badthinkipimblee Miteitahntig at t he punp end of
the housing; a secondary seal nounted in the passage
ata tieH borePor Hor €xitryt SPwEIO G Ti@ Mtd RV s WloihdtheWladder;
the primary seal, the secondary seal sealing between

t hepahaty seandating r%‘i’%i%a!i‘ Gacel BPSIRBRO! ¥ﬁl§ﬁf’4ﬁitﬁ QU G1Br as the shaft

motor side in flui onmmuni cation Wt gt elnterior o

rotatdshor eARd&etwadiihbRRaf @ﬂﬁq{&ﬁsﬁxgaalt ﬂ%ﬁgjnry]é r@nc?ég ?B irh\éusing;

seal defining between them a sealed

S eRbREnf&rY TehNBoliite & i fg{e ;{%Errs]a%g ?t %%?xg 1 ner%dﬁod‘f thd Eg%ééxgggn a motor end

assenbly according to e Seco
) s . _ i . . hat .
side AR PRAMY 2 tbe3PedrRl sctl SURME beel 157 el papine, the

secorfdgl'}agé%§ 'haﬁﬂg a motor side in fluid communication with the interior of the bladder; and

the secondary seal and the primary seal defining between them a sealed chamber that is

sealed from the interior of the bladder.

14. The pump assembly according to claim 13, wherein the secondary seal comprises:
an inner diameter portion that slidingly and sealingly engages the shaft as the shaft
rotates; and

an outer diameter portion that frictionally engages the housing.

15. The pump assembly according to claim 13, wherein the sealed chamber is filled with a

lubricant that is more viscous and more resistant to emulsifying with water than the motor

lubricant.

15



an outer dianeter portion that fi ctionally engages
the housing. 15. The punp assenbly according to claim
wao7mesei n the seal ed chanber is filled w t hP@r/US2006/048598
| ubricant that is nore viscous and nore resistant to
emul sifying with water than the notor |ubricant. 16.
The punp assenbly according to claim 13, wherein the
rimary-seal conprises a coil spring that is |ocated
16. dhe prnprasgsmblyaceerdingitostisimbed, Wherein tig prgmbheseal gordprises a coil spring
seal faces into engagenent with each other.
that is located exterior of the sealed chamber for urging the rigid seal faces into engagement with

each other.
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