ELECTRI CAL SUBMERSI BLE PUVP SYSTEM CONNECTI ON ADAPTER CROSS- REFERENCE TO
RELATED APPLI CATI ONS [ 0001] The present application relates to U S.

provi si orab 2applesgsat i on 61/121, 813 filed on Decenber 11pC2Z033009a5T62¢ 0 U. S.
non- provi sional application 12/635,191 filed on Decenber 10, 2009, the
entire specifications of which being herein incorporated by reference.
BACKGROUND 1. Field of the Invention: [0002] This invention relates in
general to oil and gas production, and in particular to coupling segnents
of an electrical subnersible punp. 2. Background of the Invention [0003]
El ectrical subnersible punps (ESP) nmay be deployed within a wellbore to
punp downhole fluid to the surface. Typically, an ESP includes an

el ectrical FRPEUTRI AESUBMERSIBLEPUMIPSYS TEMICONNICTEONYD ARFEROL OF .
The punp can di scharge pressurized fluid directly into the wellbore or into
connected production tubing. A typical seal section includes a di aphragm

that is in pressure I i I nerfsNgne side, and on
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substantially inconpressible equalizing fluid, such as a dielectric fluid,
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1. Field of the Invention:

10  [0002] This invention relates in general to oil and gas production, and in particular to

coupling segments of an electrical submersible pump.
2. Background of the Invention

[0003]  Electrical submersible pumps (ESP) may be deployed within a wellbore to pump
downhole fluid to the surface. Typically, an ESP includes an electrical motor, a seal section,
15  and a pump that is driven by the motor. The pump can discharge pressurized fluid directly into
the wellbore or into connected production tubing. A typical seal section includes a diaphragm
that is in pressure communication with ambient pressure on one side, and on its other side in
pressure communication with the motor section. A body of substantially incompressible
equalizing fluid, such as a dielectric fluid, fills the diaphragm, the motor section, and the fluid
20  paths or passageways between the diaphragm and the motor section. Maintaining the pressure
within the motor section at substantially ambient pressure minimizes a pressure differential
across the housing and se.als of the motor section; thereby reducing the chances of a breach in

the housing or seals that would allow fluid ingress.

[0004]  Prior to assembling an ESP, the seal section is typically filled with an equalizing
25  fluid and then purged of any air that may remain inside after being filled. When the ESP is

vertically assembled, equalizing fluid may Jeak from the bottom of the seal section as it is



vertically assenbled, equalizing fluid may | eak fromthe bottomof the sea
section as it isbeing connected to the motor. Any voids formed in the seal
section byol2eskesssaqual i zing fluid, can allow conpressi lpCe/us2e09t0676e@ent er
the seal section, thereby partially disabling its equalizing abilities. The
notor section is also typically filled with fluid prior to assenbly.
Generally a notor section is not prone to fluid | eakage when the ESP is
vertically assenbl ed, however the notor section can leak if the ESP is

hori zontal | y assenbl ed. SUMVARY OF THE | NVENTI ON [ 0005] Di scl osed herein is
an exanple of an electrical submersible punping assenmbly having a sea
section and a notor section, and seals that prevent | eakage fromthe seal

section auchotRRndIEOH tRARbILNASKH b BgoanSEHthy sealNeetion bielesledlequatidingdluat,
sections are coupled,.the'seals nmove out of sealing alignment to al.low
fluid o nilacomprdssblebrio risetss thesetliseniion. DY BAT Sl ERREH 1S SOUATAINE
coupling assenb for coupling,taogether ; I S ion
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shoul der 1 hat s&elibf RS Pfo%%o 114i8 1QMbES whrth@ESP is vertivatly essampled, hahevesibal
that prevents |eakage fromthe seal assenbly provides a sealing interface
around t heotoas@eion damtvek & thp BSPiiphorigontally aswupilecthg assenbly, that is
renovabl e by sliding the coupling so its smaller dianmeter portion is

adj acent the seal assenbly. The notor section is seal ed by another sealing
assenbly that includes a body that circunscribes the notor shaft to define

an annulus, a sealing di sk seVMMARNCOF THEINVIONT2ONI us. The seal i ng di sk
can also be slid away fromwi thin the body while coupling the shafts with

e o liEssSlics OUIEL drmeicseaplessTidnperi hepmorbans |
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ot or housseiaﬂ‘,qhox?e out of sealing alignment to allow fluid communication between these sections.
The seals cooperate with a coupling assembly for coupling together shafts from both the seal
section and motor section. The coupling assembly outer diameter enlarges at a shoulder that
circumscribes its outer surface. In one example, the seal that prevents leakage from the seal
15  assembly provides a sealing interface around the larger diameter portion of the coupling
~ assembly, that is removable by sliding the coupling so its smaller diameter portion is adjacent
the seal assembly. The motor section is sealed by another sealing assembly that includes a
body that circumscribes the motor shaft to define an annulus, a sealing disk selectively fills the

annulus. The sealing disk can also be slid away from within the body while coupling the

20  shafts with the coupling assembly.

[0006]  Inone example embodiment, the electrical submersible pumping system includes a
seal section having a housing with an opening at an end, fluid within the housing, and a seal
shaft within the opening in the seal housing, a motor section having a housing having an
opening at an end, and a motor shaft extending from the opening in the motor housing, a
25  tubular coupling assembly having a splined axial bore and selectively moveable between a pre-
assembly position with the seal shaft partially inserted into an inner end of the coupling

assembly and an assembled position axially spaced from the pre-assembly position with the



tubul ar coupling assenbly having a splined axial bore and

sel ecti vel ynoveabl e between a preassenbly position wth the seal shaft

parti al | ywonemyasess3i nto an i nner end of the coupling as®emriiSgooana’can
assenbl ed position axially spaced fromthe pre-assenbly position with

t heseal shaft fully inserted into the inner end and the notor shaft fully
inserted into an outer end of the coupling assenbly to transmt torque from
the notor shaft to the seal shaft, and a seal section fluid retaining sea
mounted to the housing of the seal section and in sealing engagenment wth
an outer dianeter portion of the coupling assenbly to thereby forma fluid
barrier between the outer dianeter of the coupling assenbly and housi ng of
the seal ss@GhifRIWHES N!0 Ghpinhaigndase telwotbsshaft fuliginseredistemyiuerpodi t i on
and when the couPIing assenbly is noved to the assean%q p?s'tion th
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end of t hgoytte theshiadhbleabositibeg thofpldivagie ppesioved thécfiral flehpihth batvides the
coupling is in the pre-assenbly position, and with the notor shaft, pushing
t he couplthaeeal sactiheand Hreonethesestigh. secti on housing, to position the
coupling in the assenbl ed position, and di sengage the seal from sealing
engagenen0o0d]t h Ihhmotdey pxhmglesembbdimenty elisviitsed hhwirs ing ragttiod ké fereung Aousi ng
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sliding a coupling partially over an end of the seal shaft and positioning the coupling in a pre-

assembly position, setting a seal between the coupling and the seal housing to retain fluid in

the seal section housing, inserting an end of the motor shaft into the coupling Qpposite the seal

15  shaft while the coupling is in the pre-assembly position, and with the motor shaft, pushing the
coupling further into the seal section housing, to position the coupling in the assembled

position, and disengage the seal from sealing engagement with the coupling so that the motor

housing and the seal housing are in fluid communication with each other.

20 Brief Description of the Drawings:

[0008]  Some of the features and benefits of the present disclosure having been stated,
others will become apparent as the description proceeds when taken in conjunction with the
accompanying drawings, in which:

[0009] Figure 1 is a side sectional view of a submersible pumping system disposed in a

25  wellbore.



acconpanyi ng draw ngs, in which: [0009] Figure 1 is a si i i
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assenbly for use with an electrical submersible punping systeminﬁg
Zggg;ﬂﬁgcgfmihg Egﬁppresent dkgflosure. [0011] Figure 3 depicts parti al
. ( i ng asse y of Figure 2 in a side i i

[?012] Figure 4 illustrates an assenbl ed version of the igﬁéifﬂglagggﬁgl
of Figure 2 in a side sectional view [0013] Figure 5 is an expl oded y
gartlally sectional view of an alternative coupling assenbly. [0014] Figure
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[0013] Figure Sisan exploded partially sectional view of an alternative coupling assembly.
[0014]  Figure 6 is an assembled version of the coupling assembly of Figure 5 in a side

10  sectional view.

[0015]  While the subject device and method will be described in connection with the
preferred embodiments but not limited thereto. On the contrary, it is intended to cover all
alternatives, modifications, and equivalents, as may be included within the spirit and scope of

the present disclosure as defined by the appended claims.

15 Detailed Description of the Invention:

[0016]  The method and system of the present disclosure will now be described more fully
hereinafter with reference to the accompanying drawings in which embodiments are shown.
The described method and system may be in many different forms and should not be coﬁstmed
as limited to the illustrated embodiments set forth herein; rather, these embodiments are
20  provided so that this disclosure will be through and complete, and will fully convey its scope

to those skilled in the art. Like numbers refer to like elements throughout.

[0017] FIG 1is aside partial section view of an example of an ESP system 8. In this
example, the ESP syétem 8 is disposed in a wellbore 7 that intersects a subterranean formation
6. The ESP system 8 includes a motor section 36 having an electrical motor (not shown)
75 within for driving a pump 15. A seal section 10 is also included shown adjacent the motor

section 36. An optional gas separator 17 is shown disposed between the seal section 10 and



[0017] FIG 1l is a side partial section view of an exanple of an ESP system
8. In this exanple, the ESP system 8 is disposed in a wellbore 7 that

i nt er sectwo20BNIsss3sr anean formati on 6. The ESP syst em 8PCmalSa@e®6ww200t or
section 36 having an electrical notor (not shown) within for driving a punp
15. A seal section 10 is also included shown adjacent the notor section 36.
An optional gas separator 17 is shown di sposed between the seal section 10
andpunp 15. Fluid inlets 19 project through the gas separator 17 housing to
provide a pathway for fluid in the wellbore 7 to enter the ESP system 8.
Fluid discharged fromthe punp 15 of FIG 1 is punped through production
tubing 9 shown connected to the punp 15; the punped fluid nay be directed
Wi t]t’]i nt r*;e;ggjl g?uldhidig%e}wm PiRj @t theowhphe gasctepamtor A @ dodsihgtoairedidat pathevay
surface. 8] Asse ing an ESP system 8 inc¢ludes. attachi ng shaft ithin
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coupl i ng fAdd nidyebesdiegtal wirhinpthe pgoductibu diéing A sentpirodnctine teo dplocatgd 24thand an
adapter plate 50 between the seal section 10 and notor section 36. As shown
in FI & 2,sufaee.seal section 10 includes a body 12 with a seal shaft 14

coaxially aligned in the body 12. The seal shaft 14 |ower end projects from
the seal [0018] 12AssauhblihgasEBSP systerh 8 indudep peachingcshafinwibingdiasend mphsTssHaf t
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parallel wth an axis Ax of the coupling 24. Bolts (not shown) can be
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t he openi ng e coupling 24 as shown is
seal shaft 14 lower end projects from the seal body 12 and the seal shaft 14 upper end connects

to a pump shaft (not shown) used in driving the pump 15 (FIG. 1). A flange 16 is shown
projecting radially outward from the outer surface of the body 12 onits lower end. Bolt holes
15 18 are formed through the flange 16 and substantially parallel with an axis Ax of the coupling
24. Bolts (not shown) can be inserted through the bolt holes 18 for securing the seal section 10
to the motor section 36. The lower portion of the seal body 12 is annular with an opening 20
shown receiving the coupling 24. Seals 21 are shown provided on the outer surface of the
body 12 in the region between the flange 16 and the opening 20. The coupling 24 as shown is
20  a substantially cylindrical body 26 having a bore 28 circumscribing its axis Ax. Female
splines provided on the bore 28 outer periphery are contoured to engage and mate with
corresponding male splines on the seal shaft 14. Shown upwardly extending from the motor
36 is a motor shaft 40 having male splines on the outer surface of its upper end configured to
engage the female splines in the bore 28. Flow within the shaft coupling 24 is prevented by a
25  flow barrier 34 sealingly disposed within the bore 28. A seal 33 is shown on the outer surface
of the flow barrier 34. In the embodiment illustrated, the flow barrier 34 includes a check

valve 35, but the flow barrier 34 can be any device that seals within the bore 28 to prevent



a substantially cylindrical body 26 having a bore 28 circunscribing its
axis Ax. Femal e splines provided on the bore 28 outer periphery are

cont our edwbDaoMysgye and mate with correspondi ng nmal e splPCmas2@m/061620 seal
shaft 14. Shown upwardly extending fromthe notor 36 is a notor shaft 40
having mal e splines on the outer surface of its upper end configured to
engage the fenmale splines in the bore 28. Flowwithin the shaft coupling 24
is prevented by a flow barrier 34 sealingly disposed within the bore 28. A
seal 33 is shown on the outer surface of the flow barrier 34. In the

enbodi nent illustrated, the flow barrier 34 includes a check val ve 35, but
the flow barrier 34 can be any device that seals wthin the bore 28 to

pr event f Iflijidlcsromumicitat thevugh biteashgh colpdingR4f Altemapvdlyg disk trapbvesenathe wdby, a

di sk transverse to the axis Ax and jn the bore 28 can he used r bl ocki ng
f1 ow t hr degtinckindhesbere 28 can BE upRg f?ﬂbe[cb'@& “ﬁ*ﬁ@%ﬁﬁ‘éﬁﬁlﬁﬁr@é{@é%%t he body 26
transitions inward proximate its |ower end to forma shoul der 27 on the
body 26 {RIA orlheatesisaraasfof thedofly dGitrhagitions invsard pppompiedtsipersad o fomaf t
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onto the seal shaft 14 by applying an axial force to the retaining ring 32.
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bore 5la mﬁﬁ&fﬁné@ﬁ coupling 24. The adapter plate 50 includes a radi al
flange 53 on its outer surface on the side facing the seal 10. Bolt holes
52 are axi y f@Qr t f vikty 54.
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surface thereby formng a | ower opening 58, Seal s 5? arg %ho on the outer
surface che pdapter plate Hecixaumseabesshabere § aphiacerdheenupling 24 pier B‘?"Figot he

includes a radial flange 53 on its outer surface on the side facing the seal 10. Bolt holes 52 are

axially formed through the flange 53 and border the upper cavity 54. The upper cavity 54
provides an upper opening 56 on the adapter plate 50. A corresponding lower cavity 57 is
15  formed on the adapter plate 50 lower surface thereby forming a lower opening 58. Seals 59 are
shown on the outer surface of portion the adapter plate 50 on the portion circumscribing the

lower cavity 57 and bore 51.

[0021]  An annular seal assembly 60 is shown disposed within the lower opening 58 that
includes a ring like base 62 shown press fit within and coaxial with the cavity 57. A flexible
70  seal 64 is shown attached to the base 62 and along its inner radius. In the embodiment of FIG.
2, the base 62 has an "L" shaped cross section, with the elongate portion of the "L" adjacent
the wall of the cavity 57 and the shorter and horizontally oriented portion of the "L" projecting
radially inward from the wall of the cavity 57. The flexible seal 64 projects radially inward
from the base 62 toward the adapter plate 50 axis. In one embodiment, the base 62 is
25  comprised of a metal or metallic material, the flexible seal 64 may be formed from an

elastomer or elastomeric material, such as silicone or rubber.



| ower cavity 57 and bore 51. [0021] An annul ar seal assenbly 60 is shown
di sposed within the | ower opening 58 that includes a ring |ike base 62
shown pr e®® 2hiotoesd38hi n and coaxial with the cavity 57. RCTiuszébloe7eseal 64
is shown attached to the base 62 and along its inner radius. In the
enbodi rent of FIG 2, the base 62 has an "L" shaped cross section, with the
el ongate portion of the "L" adjacent the wall of the cavity 57 and the
shorter and horizontally oriented portion of the "L" projecting radially
innard fromthe wall of the cavity 57. The flexible seal 64 projects
radially inward fromthe base 62 toward the adapter plate 50 axis. In one
enbodi nent, the base 62 is conprised of a netal or netallic material, the
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t he shoul
aligned with the adapter plate bold holes 52. When so aligned, the lower end of the coupling

24 projects outside of the seal section opening 20 and within the bore 51 of the adapter plate

50. The entire adapter plate 50 has slid past the shoulder 27 so that it is between the shoulder

15 27 and the groove 30. In this configuration, the flexible seal 64 at the inner radius of the seal
assembly 60 contactingly circumscribes the outer radius of the coupling 24. Also, the seals 21

are in sealing contact with the part of the retaining ring 50 that defines the outer periphery of

the upper cavity 54.

[0024]  Asshown, the flexible seal 64 circumscribes the coupling 24 at a location along its
20  axis Ay between the shoulder 27 and the groove 30. The contact between the flexible seal 64
and the outer diameter of the coupling 24 forms a seal interface along the entire outer
circumference of the coupling 24. The seal interface prevents fluid from leaking out of the
seal section 10 and around the coupling 24. Seals on the flow barrier 34 shown extending
between the coupling bore 28 and flow barrier 34 prevent fluid from flowing through the
25  coupling 24. The coupling 24 is secured within the seal section 10 by an interference contact
between the retainer ring 32 and the adapter plate 50. An optional second retainer ring (not

shown) may be installed on the coupling 24 between the adapter plate 50 and the shoulder 27



27 and the groove 30. In this configuration, the flexible seal 64 at the

i nner radius of the seal assenbly 60 contactingly circunscribes the outer
radi us ofwohelonesgsBi ng 24. Al so, the seals 2 1 are in sealriusgoooontsact w t h
the part of the retaining ring 50 that defines the outer periphery of the
upper cavity 54. [0024] As shown, the flexible seal 64 circunscribes the
coupling 24 at a location along its axis Ax between the shoul der 27 and the
groove 30. The contact between the flexible seal 64 and the outer dianeter
of the coupling 24 forns a seal interface along the entire outer
circunference of the coupling 24. The seal interface prevents fluid from

| eaki ng out of the seal section 10 and around the coupling 24. Seals on the
f1 ow bar rto prevad tehauplieg 24 frdingidbettimoegh thhedadenplata §0.bBhescegndugthiter g
barrier 34 prevent fluid fromflow pg.t.hr t he couplin . The coupling
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illustrated in a side partial sectional viewin FIG4, ESP 8 assenbly
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i nt o't no Baaing beteameln e ffch By PuBP e doa HEREN HEGES KSR RUPRLTO 7

past the gB8lveASREHAaY06Mg TG cERMuUNASEENBLiweER tHeSedld 0l i gl mbtor $6aBealg
engagenment with the coupling 24, thus renpving the fluid barrier at the

seal sectdsgamblp60 oseses terseal anly after tailavgerendpbseabiesiion tis insartedinipdbacaVifE seal
10 and the notor 36. .Seal asse 0 ases: t 0 I wer
end ob s L BedEE DN o5ty SRR P b AR RE P rRfRs RheerFhe St &t
not or secdy £ tﬁ@q:ou\ﬁllihgqu,t a Q& 507 dndPréssiRichbagrmbeitivg pathtdiendebdtwasstiebl y
60 and the coupling 24, a direct fluid and pressure communi catjon path
ext ends bmbtaessutiphd6, through the retainer 50, and along the annulus 29 in the space between the
coupling 24 and the seal body 12. The coupling assembly disclosed herein prevents fluid
Jeakage from the seal section 10 prior to ESP 8 assembly, but the barrier it provides is
15  seamlessly removed during assembly to allow pressure communication between the seal

section 10 and the motor section 36. In addition to stemming fluid leakage from the seal

section 10, the coupling assembly also prevents air ingress to the seal section 10.

[0026]  FIG 5 depicts an alternative embodiment of a coupling assembly having a motor
section retainer plate 80 coupled to the motor section 36. Here the seal section 10 and motor
20  section 36 are in a horizontal orientation during assembly. The adapter plate 50 as described
above is shown attached to the seal section 10 and in sealing contact with the coupling 24
thereby sealing fluid within the seal section 10. When the ESP 8 is horizontally assembled,
connecting the motor section retainer plate 80 to the motor section 36 can seal fluid in the

motor section 36.

25 [0027]  More specifically, the motor section retainer plate 80, in the embodiment shown, is
an annular member having a bore 81 coaxially formed along its axis. The retainer plate 80

includes an outer cavity 84 formed on its side facing the sealing section 10. The outer cavity



not or section 36, through the retainer 50, and along the annulus 29 in the
space between the coupling 24 and the seal body 12. The coupling assenbly
di scl osedwberw/msgssevent s fluid | eakage fromthe seal se@ecTiusn002067Ré Oor to
ESP 8 assenbly, but the barrier it provides is seam essly renoved during
assenbly to all ow pressure conmuni cati on between the seal section 10 and
the notor section 36. In addition to stemmng fluid | eakage fromthe sea
section 10, the coupling assenbly also prevents air ingress to the seal
section 10. [0026] FIG 5 depicts an alternative enbodi nent of a coupling
assenbly having a notor section retainer plate 80 coupled to the notor
section 36. Here the seal section 10 and notor section 36 are in a

hor i zont &% poovidgstaatopening 86 ionghessersideyof thitaslapignplater8OplAdseingided isddbogé bed

above i hown attached to th t 1 i | i ith
he. couplSeareouStHARER) Weast PR Pha e Eh P ie s Gamed dBer B e Thwen t he
ESP 8 is stimr&fan_ty aligneaanannbhed A oPResh) hEBHR ho@@gt hRRh&WH AlgRed

#m% 24h¢
plate 80 to the notor section 36 can sea in the notor section 36.
[ 0027] Movith lspelndlés 4hinl the ntote secticor 36 elite atdapueeplaterﬁ’é)rlnplmdc@r&@nen qavith&6

enbodi h i | b d
a1 ong5! t Shash ey drou REmoRpLPRieln§ P LAl sorer eaUR sapAYpBed on
i ts side fagi 4 hg Rale dag@%m vﬂe@d id B a%lﬁt@f GAVED Y& det BEiRRS aad

openi ng 85 on e outer sid e adapter pl ate 80. Also included is a
fl ange 83nmeir K:E\UtIBEC84 t&6r@dtcheumpcpénng:éxelbk)ye 84 haoalrky dm@irclehdieep;)rml dichered

t her et hroygh t substant al i th th f the

coupl i ng & gptermq%te@| tﬁa%{cgglsgrz tgg Oﬁn‘ﬁ’im‘gke‘dawl% tpr‘HS&E’ﬁ r&&’ap% t he
ot or Se%tu'cVQEPd 3o s%eﬁﬁ"l %ﬁﬁk%ltﬁk@tﬁd@?hbl&}%é‘%ﬁ% Mol %ﬁf) sgﬁ\@9t1¥ﬂ§|§tr§t@@"m
facing away rromt fotor section 36 and substanti al 'y coaxial wth the

axi s 18x aofitHihéhexauipy B6 forddalink betwelnethe addptar phite BG apd owtexdhedmber The adapt er
pl ate 80 between the outer and inner cavities 84, 86 and circunscribing the

bore 81. [foxgal ABBadfitirchids 4REMBBI10 BI¥heWwn IchexiAtaRidIthe haik & ,8&hd iahe
circunscribes the inner and mddle cavities 86, 87 projecting radi al

annular space between the middle cavity 87 and shaft outer diameter. The sealing assembly 76/

of FIG. 5 extends into both the outer and inner cavities 84, 86. In the embodiment shown, the

sealing assembly 70 includes an annular outer member 72 having an outer surface contacting

15  the middle cavity 87. The sealing assembly 70 of FIG. 5 further includes an annular inner

member 74 that occupies the space between the outer member 72 and the outer surface of the

motor shaft 40. A sealing interface is formed between the inner member 74 and the motor

shaft 40. In one embodiment, the outer member 72 is formed from a metal or metallic

material, and the inner member 74 includes an elastomer or other resilient flexible material.

20  The inner member 74 has a passage formed to match the splines on the shaft 40, thereby

sealing against the shaft 40. Thus fluid in the motor section 36 is prevented from leaking out

by affixing the motor section retainer plate 80 as illustrated.

[0029]  FIG 6 provides an assembled view of the embodiment of FIG 5. While coupling the
seal section 10 to the motor section 36, the lower end of the coupling 24 contacts and urges the
25  sealing assembly 70 from the middle cavity 87 and into the larger diameter inner cavity 86.
The inner diameter of the inner cavity 86 exceeds the outer diameter of the sealing assembly
70 to form an annular space between the two, through which fluid in the motor section 36 can

flow. Thus pushing the sealing assembly 70 into the inner cavity 86, removes the fluid flow



outward into sealing contact with the notor housing opening 42. A lip seal
89 is illustrated within the cavity 86 for sealing between the adapter

pl at e 80 wodomutses33menber 72. [0028] An annul ar seal i ngPaIASAWOP6THR0 | S
shown coaxially with the axis Ax and in the annul ar space between the

m ddl e cavity 87 and shaft outer diameter. The sealing assenbly 70 of FIG
5 extends into both the outer and inner cavities 84, 86. In the enbodi nent
shown, the sealing assenbly 70 includes an annul ar outer nenber 72 having
an outer surface contacting the mddle cavity 87. The sealing assenbly 70
of FIG 5 further includes an annul ar inner nmenber 74 that occupies the
space between the outer nenber 72 and the outer surface of the n%}or shaft
40. A sealing ih HleahbRe Sedtion haspracblite 8owenctyraloming AuidepBarumerigh FophiEC not or

shaft 40. In one enbodinment, the outer nenber 72 js.far < hetal or
met al | i ¢ metoesdctibp 3andstivted; abaEs, thihes Parigr Peraeimite lgjnsegﬁagge%tﬁg?égr ot her -

resilient flexible teri i 64 10as (e mR@sssgeot 6. IMEdist 0
mat ch théxgﬁﬁ?%géw °€ﬁ@0§‘EWEgngB?ﬁéﬁgggﬁgggﬁﬁng agaj nst the shaft 40.
Thus fl ui %&muﬁJ‘@orﬁﬁhﬂcaﬁ(ﬁ%&W&rﬁtﬁe s tqurseatimt ot tlerserksgRiiony! bercutsyvhen

af fi xing tthe notor section retainer plate 80 as illustrated. [0029] FIG 6
provi des tn tas sentiohedrevhaodof t he embodi ment of FIG 5. Wile coupling the
seal section 10 to the notor section 36, the |ower. end of. &@e qfugli&% 24
contact s Fm;gopr guhilehie sweitianchaa dsamdboynigonly ors PHES torms EShoyls e PRy a4
into the [arger dianeter inner. cavity .86., The_]j i I Rethbixner
cavity 8etochessslillegpnthsaridhatds léﬂﬁttsgﬁ%bl?e%t bt lsgséig{g#ﬁigleg[g ggﬁn%llfsf h%g ft%o f otr;: an
annul ar space. b i glrobiiaetpld, insteddioficdninectmgtaseal setion 36
can flow. ﬁﬂ?ﬁ%ﬂg%e'{s}ﬁ?%gstcp ee&?{é?%lln?/%gwgsserrbl )e/dp?O i nto the ipner. cavi tX 86,
removes t hendthtisedtibhotbdowbesection mh@dmnmrlsg@@meaﬁn&&?p%eépSﬁﬂ“&?é" 80°VRer eby
allowing fluid communi cation fromthe notor section 36. As noted above, the
f 1 ow b@r r tasdemescalsesiiathe | ip seal assenbly 60 and the coupling 24 is al so
removed when coupling the seal section 10 to the notor section 36. Thus

open fluid comunication between the notor section 36 and the seal section
10 occurs when
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the two sections are mated. [0030] While the invention has been shown in
only one of its forns, it should be apparent to those skilled in the art
that it iwOroto/883Bi mted, but is susceptible to vari oupCThsa@ges6Tse hout
departing fromthe scope of the invention. For exanple, instead of
connecting a seal section to a notor section, the |ower section could
conpri se connecting the seal section to a | ower tandem seal section.d ains
1. An electrical subnersible punping systemconprising: a seal section
having a housing with an opening at an end, fluid within the housing, and a
seal shaft within the opening in the seal housing; a notor section having a
housi ng havi ng an opening at an end, and a notor shaft extending fromthe
openi ng i n Uwemeot or housi ng; a tubul ar coupling assenbly having a splined
axi al bore and sel ectively noveabl e between a pre-assenbly position with
the seal shaft partially inserted into an inner .end of the coupling

y J
assenbl y and adedheA! SHOBESIOLG BHRRIRE SYSSM SBUREH 8 om t he pre- assembl y
position with the seal shaft ful]y i.nserted into t i.nner. and th
mot or shaft f (999! SR RavINg JHYSIE Ya a0 OPERGS 8% m%eﬂg’i‘ﬂgﬁftﬁwgﬂg@élé%1 ag?gt 0
transmt I fr: 3 r: ibe seal shaft; and a seal section
fluid ret%%ﬁﬁ%%ﬁgégﬂh#%Uﬁ%gg&ggﬁgﬁ%aw%ﬁgi%b of the seal section and in
seal i By engagenaidtorettiorhaving erhodsiagdeing pardpeningatt anrpadcandt imngorasheBnbl y
to thereby forma fluid barrier between.the outer dianeter of the coupling
assenbl y @iendigisomdhoerantig i8dhg Mol f1PHH & hen the coupling assenbly is in

t he pre-assenbly position and when the coupling.aifenbl s moved to the
assenbl ed posia fubnlar cheplingasgenhbrhaving & splied vgipl paregard srleckivelygnpyrabls

bet ween tl?e?weseenae{ pr%%%éeimqb% %Qs(%ticgrp St A eNeathbH ileJi]ially inserted into an inner end of the
coupling assembly and an assembled position axially spaced from the pre-assembly position

10  with the seal shaft fully inserted into the inner end and the motor shaft fully inserted into an

outer end of the coupling assembly to transmit torque from the motor shaft to the seal shaft;

and

a seal section fluid retaining seal mounted to the housing of the seal section and in

sealing engagement with an outer diameter portion of the coupling assembly to thereby form a

15  fluid barrier between the outer diameter of the coupling assembly and housing of the seal
section when the coupling assembly is in the pre-assembly position and when the coupling
assembly is moved to the assembled position, the fluid barrier is removed to define a flow path

between the seal section and the motor section.

2. The system of claim 1, wherein when the coupling assembly is urged axially along the
20  shaft so that the larger outer radius portion is out of sealing contact with the seal element and
the seal element circumscribes the smaller outer radius portion, a fluid flow path is formed
within an annular space between the coupling assembly and seal housing and an annular space

between the seal element and the smaller outer radius portion.

3. The system of claim 1, wherein the end of the axial bore having the seal shaft inserted

25  has a larger outer radius than the opposite end having the motor shaft inserted.

-11-



2. The systemof claim1, wherein when the coupling assenbly is urged
axially along the shaft so that the |larger outer radius portion is out of
seal i ng cwotaowoesd3Bh t he seal el ement and the seal el enmeoT/us2eo0OBes i bes
the smaller outer radius portion, a fluid flow path is formed within an
annul ar space between the coupling assenbly and seal housing and an annul ar
space between the seal elenent and the snmaller outer radius portion. 3. The
systemof claim1l, wherein the end of the axial bore having the seal shaft
inserted has a |l arger outer radius than the opposite end having the notor
shaft inserted.4. The systemof claim1l, further conprising splines fornmed.
on the outer surface of the notor shaft and seal shaft that are engaged

wi t h cor reespondhagysigh ofielginh oy fuettlerottprisingtsplisesi fatmdsooretheheter surtaceof the

shaft and seal haft are inserted within the coupling assenbly,. 5. Th

syst em ofm%tpaihéftfpdm@?@fhtﬁ%e Teape %’%ﬁ%rvp%ﬁ@g ffpsh%e% §$ v%ih%wgg to

the seal b%?&\yvha{'th@%@tbpgla@mdna@@al,%ggf%areqa&ﬁm%m{ {n¥ cgwp{agegsén%l he ot or
e. 6. T claim 2,

section housing on an-opposite Ssi e systemo erein the
coupling assenbly is axially slideable into the seal housing to slide the

shoul der past The sywem oiskentl yheisin taseal pesesdy bedysis spaxjally mewnisd i thes t he
smal | &f Oslej:glesrectgo%q{olﬁ%in%oornt dr‘%réldeg an(ir poeaxﬁglg/t n z{d t%ltﬁé H?ogdr sm%'h%logsi\%l\g &n 3% al
assenbl y "Conpri ses an<annular base pfessed I nto the passage an erein the
seal el ergppbsifkasdean outer diameter that attaches to the annul ar base. 8.
The systemof claim1, further conprising an annul ar sealing assenbly

affixed to the tor housing.c r.i i ng, .an annul ar body,..an axial. bore in
The bady & hr oudRe SIS of SRR et LS s % iy i el M e gk

annul ar %agﬁ%aﬁma%% $hBEIARPE AR the E@afl assem?ﬁselt&taie@@a a§s?&b%&ﬁm§é?ﬁ>%§ th§09

that a fluid comruni cati on opens between e notor shaft and the body.

The syst ematifr cited malibs pbaidnher conprising a seal section fluid retainer
that secures to

10 7. The system of claim 1, wherein the seal assembly comprises an annular base pressed
into the passage and wherein the seal element has an outer diameter that attaches to the annular

base.

8. The system of claim 1, further comprising an annular sealing assembly affixed to the
motor housing comprising, an annular body, an axial bore in the body through which the motor
15  shaft extends, a sealing disk in the annular space between the motor shaft moveable along the

motor shaft so that a fluid communication opens between the motor shaft and the body.

9. The system of claim 1, further comprising a seal section fluid retainer that secures to
the seal section and wherein the seal section fluid retaining seal mounts onto the seal section

fluid retainer.

20 10. ‘The system of claim 9, further comprising coaxially disposed flanges, wherein one of
each flange circumscribes the seal section fluid retainer, the seal section housing, and the
motor housing, bolt holes through each of the flanges that can be registered with bolt holds of
the other flanges, so that when the coupling assembly is in the assembled position, threaded
fasteners can be inserted through the registered bolt holes to attach the seal section, motor

25  section, and seal section fluid retainer.

-12-



t he seal section and wherein the seal section fluid retaining seal nounts
onto the seal section fluid retainer. 10. The systemof claim9, further
conpri si NyocoricsssBy di sposed fl anges, wherein one of e&ch/ush@a®er620
circunscribes the seal section fluid retainer, the seal section housing,
and the notor housing, bolt holes through each of the flanges that can be
registered wwth bolt holds of the other flanges, so that when the coupling
assenbly is in the assenbled position, threaded fasteners can be inserted
through the registered bolt holes to attach the seal section, notor
section, and seal section fluid retainer.11. The systemof claim9, further
conpri sing an upper counterbore that engages seal section seals on the

out er di drtet er Toé sysh@n@éalaiméttfulmhﬁrammpeisihg\mruppw ¢aunterbare hat ehgageakeat eal s
t hat engage a bore of the potor thod of fornlng ﬁ”

el ectricaf® £ SP B YehprHe! e% %Fﬁ‘ g%ﬁ‘fﬁ?’i‘ grny ‘Y%P%PM‘EH‘H@ Ralsgalp
section hayiRg,R SRAL oPAUSTARIE: AR, Seal shaft; (b) provi ding a notor
section haV|n%1a not or housi ng and "a not or shaft (c) sliding a coupling
partially over an end of the seal shaft and 05|t|on|n the coupling in a
pre-assenty pésinethed of farpingan ¢lagrigal sebmensibleenping ySo¥nsPMAGSIa%d the seal
housing to retain fluid in the seal section housing; (e) inserting an end

of the nmotor spaft pr@\fnamtgmesesm@dmm&rgwﬁar ﬁ'o&shﬁg @3l sealNdhf; while the

coupling is in the pre-assenbly position; and with the nDtor shaft,
pushing the coupllng further into thg_seal sectlon housi ng, 05|t|on t he
coupling in th&asdErHAvE 37BQoF pEsHON ARYNG R SrYieflyw Stnﬁ@nééanotplf seal i ng

engagenment with the coupling so that the notor housing and the seal housing
are in fluid coymuniigafl PELUMihE pedfally 8V&ein end of the seal shaft and positioning the

coupling in a pre-assembly position;

(d) setting a seal between the coupling and the seal housing to retain fluid in the

10 seal section housing;

’(e) inserting an end of the motor shaft into the coupling opposite the seal shaft

while the coupling is in the pre-assembly position; and

(f)  with the motor shaft, pushing the coupling further into the seal section housing,
to position the coupling in the assembled position, and disengage the seal from
15 sealing engagement with the coupling so that the motor housing and the seal housing

are in fluid communication with each other.

13. The method of claim 12, wherein the step of setting a seal comprises providing an
annular disklike seal assembly having a seal element that projects radially inward and into

sealing contact with the outer surface of the coupling assembly.

20 14. The method of claim 13, wherein the coupling assembly outer diameter transitions at a
shoulder on its outer surface from a larger diameter to a smaller diameter and wherein the step
of setting a seal comprises positioning the seal assembly so that it circumscribes the larger

diameter portion of the coupling.

13-



13. The method of claim12, wherein the step of setting a seal conprises
providing an annul ar disklike seal assenbly having a seal elenent that

proj ects wadvaldegsssnward and into sealing contact wth wPhe/usateneserface of
the coupling assenbly. 14. The nethod of claim 13, wherein the coupling
assenbly outer dianmeter transitions at a shoulder on its outer surface from
a larger dianeter to a smaller dianmeter and wherein the step of setting a
seal conprises positioning the seal assenbly so that it circunscribes the

| arger diameter portion of the coupling.15. The nethod of claim 12, further
conprising setting a seal in a space between the notor shaft and the notor
housing. 16. An electrical submersible punping system conprising: a seal
section capri Shagnethoofiching 12 afurbpecimgrisng sattimnd sedl in laephesultwesn theui d
within the housing, and a seal. shaft within the opening in the seal
hous!ng;H%Wﬁﬁ@#*%@db?ﬁﬁ“ﬁ&ﬁﬁﬂpging: a housing, an opening at an end of the
housing, fluid within the housing, and a notor shaft within the opening in

the not orjghousimpGledrief ahbmesIIpImSiaL Byesh oomptisiegd of the seal section
and having an annul ar seal elenment; a tubular coupling assenbly having a

body, a splinggwgp§£ﬁ5@5&§?ﬁﬁﬁgally t hrough the body and having the notor
shaft and seal shaft inserted in opposite ends of the bore, a |arger
5 a housing,
an opening at an end of the housing,
- fluid within the housing, and

a seal shaft within the opening in the seal housing;

a motor section comprising:
10 a housing,
an opening at an end of the housing,
fluid within the housing, and

a motor shaft within the opening in the motor housing;

a seal assembly coupled on an end of the seal section and having an annular seal

15  element;

a tubular coupling assembly having a body, a splined bore formed axially through the
body and having the motor shaft and seal shaft inserted in opposite ends of the bore, a larger
diameter portion along a portion of the outer circumference of the body, a smaller diameter
portion along a portion of the outer circumference of the body, and a shoulder circumscribing

20  the body defining a transition between the smaller diameter portion and the larger diameter

portion,

the coupling assembly in a first position having the body outer surface coaxially
disposed to and in sealing contact with the seal element at a location along its larger diameter
portion and slideable to a second position having the smaller diameter portion circumscribed

25 by the seal element to provide an annular space between the body and the seal assembly.
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di aneter portion along a portion of the outer circunference of the body, a
smal | er dianeter portion along a portion of the outer circunference of the
body, andwea 2e8tomeBsser circunscri bing the body defi ni ng apCramnssimioers2bet ween
the smal |l er dianeter portion and the | arger dianmeter portion, the coupling
assenbly in a first position having the body outer surface coaxially

di sposed to and in sealing contact with the seal elenent at a | ocation
along its larger diameter portion and slideable to a second position having
the smal |l er dianeter portion circunscribed by the seal elenent to provide
an annul ar space between the body and the seal assenbly.17. The punping
system of claim 16, further conprising an annul ar sealing assenbly affixed
to the nmotpr hausipagpbenpysteni nfjclamm 16nfucther cdvagptisingaan axivadr sedling aspenptHE body
t hrough whi ch the notor shaft extends, a sealing disk.nt pace
bet ween taiBxefdodhe BREThoRHDE SHNRIUPS Y 2PR mﬁ%?@rm&ﬂ%@ﬁ“&%“@ﬁ%E&QH?ﬁﬁﬁg
conmmun| Ca\;vf&iolg.ﬂ?ep @gt%r REINEERL 4G sERnRrdisk R the aRthidrN@afosbiwedBihe PtRomshaRi ng
syst em of FArh 16, wher i n the sea assenbly conprises an annul ar base

pressed igbeabhelpashagetantafuethei nfltil eomeainicetiemeprns hevegn theupeer dpfinet er

that attaches to the annul ar base.
5  and the body.

18. The pumping system of claim 16, wherein the seal assembly comprises an annular

base pressed into the passage and wherein the seal element has an outer diameter that attaches

to the annular base.
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