LAM NATI ON STACK LOCKI NG SYSTEM CROSS REFERENCE TO RELATED APPLI CATI ONS
[0001] This application clains priority to and the benefit of U S

Provi sional Application No. 61/222,412 filed July 1st, 2009, the full

di scl osure of which is hereby incorporated by reference herein. BACKGROUND
1. Field of Invention 100021 The present disclosure relates to downhole
punpi ng systenms submersible in well bore fluids. Mre specifically, the
present di scl osure condeMENATEONNTAGKIOEKINEG BYSTEMors in an el ectrical
subrersi bl e punmp with nechani cal anchoring. 2. Description of Prior Art
[0003] Submersi bl e pURPISRRENERENEE F0erRPEA BRDUSEE [CA ThpsiIsocar bon produci ng
wells for punping fluids fromwithin the wellbore to the surface. These
fluids are generall qui ds and  include produced |iquid hydraocarbon as

wel | asl0f@tler T@@p{w@n&lawﬁ@my&@@ad the henffét ofdh 1 Prexisional Applicayen N

el ectrical subnersible punp (ESP). ESPs are typically disposed at the end
of a | efig2d2, 4R fedddy tlstoR0QN thenfy!] alixd | dsare e f avhid is diereby ahdoypquared be deferen@r .
Oten, electrical power nay be supplied to the punp notor via a power

cabl e. &g usually are made up of a punp notor at its | owernost section
with a seal section adjacent the punp notor. The seal section is used for
equal i zi ng punp systeminternal pressure with anbient to mnim ze the
pressure differential across the pPNARESYSURP seal s.

1. Field of Invention

[0002]  The present disclosure relates to downhole pumping systems submersible in well bore
fluids. More specifically, the present disclosure concerns preventing rotation of stators in an

electrical submersible pump with mechanical anchoring.

2. Description of Prior Art

[0003] Submersible pumping systems are often used in hydrocarbon producing wells for
pumping fluids from within the wellbore to the surface. These fluids are generally liquids and
include produced liquid hydrocarbon as well as water. One type of system used in this
application employs an electrical submersible pump (ESP). ESPs are typically disposed at the
end of a length of production tubing and have an electrically powered motor. Often, electrical
power may be supplied to the pump motor via a power cable. ESPs usually are made up of a
pump motor at its lowermost section with a seal section adjacent the pump motor. The seal
section is used for equalizing pump system internal pressure with ambient to minimize the
pressure differential across the pump system seals.

[0004] Motors for electrical submersible pump systems are typically formed by stacking a

series of annular stator laminations inside a pump motor housing. Grooves are normally formed



[ 00041 Mbtors for electrical submersible punp systens are typically forned
by stacking a series of annular stator |am nations inside a punp notor
housi ng. Grooves are nornally forned within the housing at the top and
bottomterm nal ends of a |lam nation stack. The grooves are configured to
receive a snap ring, where the snap ring inner dianmeter extends into the
punp notor fromthe housing inner dianmeter. Form ng the notor typically
conpr i sw8hinfbeheusig athee toprdg bottay trisrnal sadnef 1 F?@‘B%ﬂoc“o%‘i‘cé?f theerpioiss ffg,

t hen adding the lam nation stack within the housing. The |lam nations are
t hen coepfigersedo redeive @ smpessg, orhesothe wapemgniedrahizoeter detondseinto thiai puenpt he

| am nations are still under conpression the top snap ring is inserted. After
t he pr emstor €ronOthet iwisingihimatdignetst aBkniisg el Ramedypitdile Shatlksesvnsértisg ittght | y
spring back and exert an axial force on both top and bottom snap rings,

wher e t gy QRROBLEAEY hotfebdtiont Bf ARPASIsIE, %em%mr%nﬁle [dRiatibR s&8k Qlthit iR snap
ri ngs mnIF sl'ightly stretch the housing along its length to create an axi al

force i &Sfﬁ eq teqami?{ Xr?s”ére 'ﬂ?eﬁ‘c%ﬂltp'réEE'e Rlifh AL st Oéthé)r%éc%hl% deLQQOE’]
ot of S i

The ES nprise‘a rotor a

The rot conS|sts or r espondi r ot or lanlnatlo

coaxi al I ‘IW%F FATpiateRS Aty ﬁdwﬁeq ORI OB ATSPRSNAPAHNE It HECHES d%lu ?réﬁ% wéﬁ%
stack include openings that axially run along the length of the notor,

wher ei nort the lapiapiaiggackdnteaiancdaitieessackoyillotighsly spriag brskeand exenanexichyre rent s
that formcorresponding coils in each of the rotor and stator |am nation
st ack. Ootbtapadnkpottére soai tingsnwherhéhesippboing foaed indrt opposs¢ dicdetinss. eftes tprceemh t 0
forman electrical field that through el ectronmagnetic forces produces a
rotati ofheisfuptris Wl Qligtslyaektchmek Kdubing GRME &S RAR 10 Glaate O A&l Fored BrtdhdBPtoTOt Or

shaft.

prevent lamination spin during motor operation.

[0005] The ESP pump motors also comprise a rotor attached to a pump motor shaft. The
rotor also consists of corresponding rotor laminations usually coaxially within. The stator
lamination stack and the rotor lamination stack include openings that axially run along the length
of the motor, wherein the openings contain wires, or other electrical conducting elements that
form corresponding coils in each of the rotor and stator lamination stack. Typically the coil in
the stator lamination stack is energized to form an electrical field that through electromagnetic

forces produces a rotation in the rotor stack and thus correspondingly rotates the pump motor

shaft.



2 Summary [0006] Disclosed herein is a notor for an electrical subnersible
punpi ng system In an exanple enbodi nent the notor includes a housing
having a bore formed along its axis. The housing includes a groove on an

i nner surface that circunscribes the bore. A curved snap ring wth a gap is
in the groove; a portion of the ring extends inward into the bore. A stator
is set in the housing, with an end contacting the portion of the ring in
the bore. The stator is made of a SHBMMAIEf thin |aninations. The snap ring
is oriented so that naterial adhered to the housing and in the groove

proj ect W00Gdi dDisglosedweareiniintaomptoe fgapn e@otricahsutimersiblaepunetieg isgdtems la anel d
that is welded to the stack of lamnations. In an alternative enbodi nent,

t he not edanpiehiBodimantSiie eivdor @Eladesea housay kdvivgs a Gag, foaned adhgrigdxisat Eid al
set in the housing at the other end of the stator stack. The stack of

| am nat QR Qﬁ'd]u(ie@%rgrg@vec&m ﬁﬁ@ﬁﬁrﬁ@é WREBr &R MR tREOBBre! | NG8rved Bap er i al
can extend partla Yy, y, across the groove in a direction paral

RY
wth anihsadle b gJ88ﬁé' ggml S8 GOARELRR BAAGR k80103 Lans 206al ong

an outer can have a recess forned fo
receivi the snap ring Alternatively, naterla can., be provid
par t1 al 1 havsww@ et engrin QB BReuERsR nEegePhR Bite
groove. [00071 Another enbodi nent of an electrical subnersible punping
syst em itpak afdbis lamipgtions. Hecnpppngiis orieatgedhaignaienial agheed iy Be dpwiieg 1nds
axis. A groove is formed inside the notor housing around the bore and a
snap rimghe graave tphajeqs omlidly idwaat tnto theodapt h@ptemaly,rthegnastriat ks aiweld thahe bor e.
The snap ring is an elongated nenber that is curved so that the ends of the
snap riwglded & $PaGedof laminations. In an alternative embodiment, the motor can have a second
groove, snap ring, gap, and adhered material set in the housing at the other end of the stator
stack. The stack of laminations can then be compressed between the two snap rings. The
material can extend partially, or fully, across the groove in a direction parallel with an axis of the
housing. The end of the stack of laminations and along an outer periphery of the stack of
laminations can have a recess formed for receiving the snap ring Alternatively, the material can
be provided partially or fully from the opening of the groove to the bottom of the groove.
[0007]  Another embodiment of an electrical submersible pumping system includes a motor
section with a housing having a bore along its axis. A groove is formed inside the motor housing
around the bore and a snap ring is in the groove. A portion of the snap ring sticks into the bore.
The snap ring is an elongated member that is curved so that the ends of the snap ring are spaced
apart to define a gap between the ends. Inside the housing is a stack of laminations that form a
stator. The stack is axially compressed against the snap ring. The snap ring is oriented so the

gap aligns with a weld in the groove. The weld extends from within the groove to an end of one

of the laminations. A rotor is inserted in the stack of laminations. The assembly also includes



apart to define a gap between the ends. Inside the housing is a stack of

| am nations that forma stator. The stack is axially conpressed agai nst the
snap ring. The snap ring is oriented so the gap aligns with a weld in the
groove. The weld extends fromw thin the groove to an end of one of the

| am nations. A rotor is inserted in the stack of |am nations. The assenbly
al so includes . 3 punp section and a np shaft connected between the rotor
and t heptpwcgewl% pumpshefy spngeted tbhfévemrfa rapR apd SretRyihsesiper Ostied!l¥nd an
outer side of the groove and protrudes inward into the bore of the housing
or can éxtvehtiadhgmsde gn appadidsl andeptouter wide foé thyr growes. and| pretrydes iivedrg intp tlee wel d
extends an axial depth of the groove. The weld can be in non-adhering

cont act boik oh tHeh®usinapr ciin Bgendsherqesiapadig &yt i@the arovac Alematvelanthelmatd
recess on the end of one of the lam nations configured to fit with the snap

ring. A.g&cRM axBNdesth BrltRe rog(lé’o‘rﬁe wWRB&an b ndddRihednd cRAE vadthe RRap
i ncl uded on the opposite en% the stator so that the stack of Ianlnatlons

= o1 oPEf £2S¢He H08 Pﬁ@%%t&? %iﬁcﬁ&qe%dan%ﬁﬁi)?&e AP AGDr 0F1 ?“ Cﬁ{nﬁ%ﬂons

dlsclose ‘herefn ormn notor for an e
submer si bl.e system. In an e aqﬁj nbodi ment, the neth cl udes
ot ovi ai tgT el S SRR AT P S AR RV BOP HRG SPRadU FEY meg
in an inner surface of the housing C|rcunscr|b|ng t he bore. The method al so
i ncl udele prebidedionghe oppesiie esdafohe atatprsosthaipthe istigk of Thminatians tsidogpressed
menber curved to have a circunference |less than 360 so that a gap i s between
t he endbketwddneherEitshat slcsmd smapkindes setting the snap ring in the groove so
that an inner dianeter of the snap ring is in the bore and inserting the
stator [00b® t hglsh@uzioded hévineRth MbthbM&f F6ralifg a motor for an electrical submersible

pumping system. In an example embodiment, the method includes providing an annular motor

housing with an axial bore and a groove formed in an inner surface of the housing

circumscribing the bore. The method also includes providing a motor stator and a snap ring.

The snap ring is a member curved to have a circumference less than 360° so that a gap is between

the ends. The method also includes setting the snap ring in the groove so that an inner diameter

of the snap ring is in the bore and inserting the stator into the housing. An end of the stator

contacts against the inner diameter of the snap ring in the bore. Also included in the method is

adhering a bead of material in the groove and aligned with the gap. In an example embodiment,

the bead of material is a weld; the weld can extend partially along a portion of the groove aligned

with a path perpendicular to an axis of the housing; or can extend across the portion of the

groove aligned with a path perpendicular to an axis of the housing; and can also extend across

the portion of the groove aligned with a path parallel to an axis of the housing. The stator can be

a stack of laminations with a winding through the stack of laminations. In an alternative



contacts against the inner dianmeter of the snap ring in the bore. Al so
included in the nethod is adhering a bead of material in the groove and
aligned with the gap. In an exanpl e enbodi nent, the bead of material is a
wel d; the weld can extend partially along a portion of the groove aligned
with a path perpendicular to an axis of the housing; or can extend across
the portion of the groove aligned with a path perpendicular to an axis of
t he housimbgdingend thamesioslocaaxdlenthchde asssrtinglhed @eatticadly efpankise gybodreakhtatgned
with a path parallel to an axis of the housing. The stator can be a stack
of | am nidtiioAgCcHditD al cid B Safiithitebgpled @ palgck of |am nations. In an
alternative 4 enbodinent, the nmethod can also include inserting an

el ectrically responsive cylindrical rotor that is attached to an end of a
shaft that couples to a punp. 5 Brief Description of the Drawi nas 10009]
FIG 1 is a side partial sectional view of an electrical subnersible punping
system (ESP) in accordance with the present disclosure disposed in a

wel | bore. 100101 FIG 2 is a sectional view of a portion of a notor
assenbly, in accordance with an enbodi nent of the invention. [0011]] FIG 3
is a side perspective view of an enbodi nent of the snap ring of FIG 2.
100121 FIG 4 is a top view of the notor assenbly of FIG 2. [00131 FIG 5
is a sectional view of a portion of the notor taken along line 5-5 of FIG
2. [0014] FIG 6 is a sectional view of a portion of the notor of taken
along line 6-6 of FIG 5.

C



[00151 FIG 7 is sectional view of an alternative enbodi ment of the

enbodi nent of FIG 6. 6 Detailed Description of the Invention [00161 Shown
in a side partial sectional viewin FIG | is a wellbore 2 capped with a
wel | head 3 and production tubing 4 depending fromthe wellhead 3 into the
wel | bore 2. An electrical submersible punping system (ESP) 5 is shown
attached on a lower end of the production tubing 4. In the exanple

enmbodi nBrief Bescpiption of theddramdpess j ncl udes a nmotor section 6 for punping
fluids fromthe wellbore 2 into the production tubing 4 and to the well head
3. Fl ui 00N IGs hoswa pide ipartiahsectienal bemeofznfdlapwical submetsilde pumpingegyste{(ESP)
through an inlet 7 showmn formed on an outer surface of the punp section 6.

On a | owedcc@tighcofwithnBe presant dBclbslROdBposed s saalibsgection 8 for equalizing
pressure within the ESP 5 to anbient conditions. A notor section 10 is shown

on a | poeh) &ed 0fs § REcRAA visRCs £ Pofiohdta hdUdesmBly "RE Qécofdd@te Sh@WH for
driving inpellers (not shown) in the punp section 6. [00171 Referring to

FIG 2, tion of. the nmotor section 10 of the ESP 5 is illustrated in a
si de seec?clpdgl{;’ll%rft O\rtjltheevb'.we?ﬁgn'rmt or section 10 shown includes a cylindrical
housi ng

havi ng an inner .surface 14. axi al 1y di spose Lthin the
housi nglﬂﬁlh a5 dt 42k BersRastke YIFW@?PP ﬁ@bﬁg@'ﬁmewaﬁfit %ﬁaezlngpﬂgf&-\zhen assenbl ed
as shown provide an inner bore circunscribing the notor axis Ax. The stack
of | am HWAL2I0AE. 42s atop vaayp pbihe aptet assambly pieFlkodsi ng 12 by a t hi cker and
| ower nost | am nation 20. The stack of |lamnations 32 fornms an annul ar
st at or PO13 FIK. 6 i¢ heectivtad vieseafta mtionldf. thédmbaweker bloag the 5 nifiFAG. Zr oove 16 i s
formed on the inner surface 14 of the housing 12. A

[0014] FIG. 6 is a sectional view of a portion of the motor of taken along line 6-6 of FIG. 5.

[0015] FIG. 7 is sectional view of an alternative embodiment of the embodiment of FIG. 6.



| ower retainer ring or snap ring 18 is shown set within the groove 16. The
| ower snap ring 18 of FIG 2 is a generally annular nenber with a gap 19
along a portion of its circunference (FIG 2). 1In one exanple the gap 19 is
approximately 5/8 of an inch wi de but can vary. The |lower snap ring 18
protrudes radially inward fromthe groove 16 and into a recess 21 provided
al ong the _perlphery of Ianlnatlon 20 and on a lower surface. 7 [0018]
Ret ent | Retaded Deseriptinn of hednyentianack of | ani nations 32 is provided by an
upper Ianlnatlon 44 shown coaxi ally coupled within the housing 12 by a
ring |ilRB1&idpwniimg stip pefiasecgpnal Vieev indilGip | s sgeldiore g ceprpdnvidea welthead gr oove
40 provided on the inner surface 14 of the housing 12 above the stack of
| am natdndngoditiol hebisgalpdepending Zroex tten dellhaadi Rlidty tharwatldoder hmArhelegtiogve 40
into a recess 41 forned along the outer circunference on the |am nation 44

and on @BmdRRE purﬁpmg 3ftem ASSDIPOURhdWH REIAREST b YEvetleRWVoF the é)‘r&lucﬁﬁm fBMR i ngs
42 includes a gap 43 simlar to the gap 19 of snap ring 1

Ref err i g by %kexaglpié ot fhLTRE BpP D Tgﬁaﬁs&&l@wffg% ing

fabric y se ower Snap rin roove

inserti e stac atlo S 32 into, t ous re.t are

support@ﬁd%{}i o fe ngm éh‘HB e pygduregon 6?‘%4 %Pd?ta Q(Wf)llﬂhegﬂ§vmﬁm SI(IFPé Sﬂ%‘{@ck of

| am nations 32 with the | ower thick end Ianlnatlon 20 are conpressed agai nst

the | owidrthe sisHpere i2noviintorte Rysperectpmp thiongh ap inlet Sekown farmed PReNUpET

groove 40 and the ramis released. Releasing the ramcreates a spring-like

ef f ect durfatchef thtguo deativmét i@ms 18R¢r exidt ¢f thh@uppesettoust ys a ceatpeessetl fat at or

| am nations 32 tending to push outward agai nst the | ower and upper end thick
equalizing pressure within the ESP 5 to ambient conditions. A motor section 10 is shown on a

lower end of the seal section 8 that includes a motor (not shown) for driving impellers (not
shown) in the pump section 6.

[0017] Referring to F1G. 2, a portion of the motor section 10 of the ESP § is illustrated in a side
sectional view. The motor section 10 shown includes a cylindrical housing 12 having an inner
surface 14. Coaxially disposed within the housing 12 is a stack of thin ring-like laminations 32
that when assembled as shown provide an inner bore circumscribing the motor axis Ax. The
stack of laminations 32 are supported within the housing 12 by a thicker and lowermost
lamination 20. The stack of laminations 32 forms an annular stator 30 within the motor section
10. A lower circumferential groove 16 is formed on the inner surface 14 of the housing 12. A
lower retainer ring or snap ring 18 is shown set within the groove 16. The lower snap ring 18 of
FIG. 2 is a generally annular member with a gap 19 along a portion of its circumference (FIG. 2).
In one example the gap 19 is approximately 5/8 of an inch wide but can vary. The lower snap
ring 18 protrudes radially inward from the groove 16 and into a recess 21 provided along the

periphery of lamination 20 and on a lower surface.



| am nati ons 20, 44 secured by the snap rings 18, 42. The stator 30 is thus
rigidly mounted within housing 12. [0020] Shown in the axial cutaway view
of FIG 4 are slots 22 formed through the Iower thick end |amnation 20 and
stator |lam nations 32 that form passages axially through the stack of

| am nations. In an enbodi nent the disks or |am nations 32 of the stator 30
conprise magnetic steel and may be insulated_fromeach other b L
convent [09A3I Retentton i ghe upger ?r@\@%ta&hef [Rgpegtions P2 ks pravided Qh?ﬁapp%ﬁ@w}ow can
al so be nade of magnetic steel. Wres 33 extend through the passages that
are woufl shewa ceaxislbnedupted] wittintles heusgi 12t by atingHikepory r'@arﬁb& [Gnd)k obliced.
The wound wires 33 formw ndi ngs that can be energi zed by a supply of

el ectri aap roigr42eistshbenceeat € grdvard(glrdddetasi tig iehecturfaoadh et ittee hausing. 12A
rotor 24 is shown coaxially inserted within the stack of |am nations 32

that comgetiR stRkdIMNhnfinkicdBOr ITRESnpYif ANGARE radiallind@rd frén &R @¥eEd e

enbodi nent, the rotor 24 includes a series of stacked |anm nati ons and nade

froma fpl ?g&eﬁks %f‘%rmehsalé ﬁge%ﬁlge‘égiimfe%n% %ﬁtthé”l‘&?ﬁﬂ&‘idnc%bgc% g? gtﬁi‘{@ﬂeras a

magnetic s n an exa e not or secti on
includes enerqizing the windings to_rotate the rgtor 24 and shaft §6. The
Shaf t 26" HFTvaS TRTLI B Eephis TSk SMAIC b e B g L 6128 o
fluid into the ESP 5 and punping the fluid froma borehole. [00211 During
st art - ufAP ¥ sp9Re t&r que experienced by the notor is approxi mately 3.5
times nore than running torque. The outward force of the stator |am nations
32 agai #9191 Refetring bkcletod1GlL anh patkamge 20bodiments thyetaearai0l iy fabuf dted besettingo
prevent the stack of |am nations 30 from spinning.
the lower snap ring 18 into the groove 16 and inserting the stack of laminations 32 into the
housing 12 where they are supported on the lower snap ring 18. Using a ram (not shown), the
stack of laminations 32 with the lower thick end lamination 20 are compressed against the lower
snap ring 18. The upper snap ring 42 is set within the upper groove 40 and the ram is released.
Releasing the ram creates a spring-like effect in the stator laminations 32, with the previously
compressed stator laminations 32 tending to push outward against the lower and upper end thick
laminations 20, 44 secured by the snap rings 18, 42. The stator 30 is thus rigidly mounted within
housing 12.
[0020] Shown in the axial cutaway view of FIG. 4 are slots 22 formed through the lower thick
end lamination 20 and stator laminations 32 that form passages axially through the stack of
laminations. In an embodiment the disks or laminations 32 of the stator 30 comprise magnetic
steel and may be insulated from each other by conventional coatings. The lower and upper thick
end laminations 20, 44 can also be made of magnetic steel. Wires 33 extend through the

passages that are wound in a conventional manner and into which epoxy can be introduced. The

wound wires 33 form windings that can be energized by a supply of electrical current to create



However, slight differences between the fabrication of one notor to the next
can inadvertently |ower the outward force generated by the |am nation stack
32. If the outward force of the lamnation stack 32 is sufficiently

| owered, the stator 30 can spin within the housing 12 and cause failure in
the notor section 10. Typically, spinning occurs during start up and is
between the snap ring 18 and a thick end | am nation, 20. WLOOZZ In an

embodi nitheltesnatingglegpippgnstie fiekh Aoogedtis vewnrepsrly inspitevipinghe stagk ek at or
30 can be mtigated by adding material in the gap 19 of the lower snap ring
18. Opt laowatioys 32 hibatmedrerttal to ansincibminsetibdsnant hiongaipd 4Bafof26t hén wp pexampleap
ring 42, or be set in both gaps 19, 43. Illustrated in the exanple

enbodi nanbodihert] e réor 2hinchmbes sales o stadi@de larpinafons@hd :nado frobRa slaenal ghaovi ded
within the grooves 16, 40 adjacent the |ower and upper end |am nations 20,

44. Thejwelpdgsivlio a2l &dma ﬁetmd %ﬁ@f?ﬁsiﬁ’ﬂa%&@&ef- hg drAdRalipRL erRYIhER S €S
the stack Iam nations 32 he gaps 19, 42 onR the snap ring 18 provide a

space w4 g TReNES: éymd%QeS?%zﬁlQ%hmln%ﬁﬁ?% (e & RO feH B9 now
o the NBSAGY S5 frlebretob PG Eebweron o asper SOHA Pisie P ne 50,

44 to the housing 12, The snap rings 18, 42 may contact the welds 50, 52,
be spacet rumsng he Jrid fiem wbpegdolso 52 or be adhered to the welds 50, 52.
[0024] As shown in FIG 6, each weld 50, 52 can be in each respective groove
16, 40 MOR2EnDedhg sthivtug, ehepatdn tpenerplireotedr byt thetthetoaxs spphaxiofatelyhe. Snotesr  10.
However, in the exanpl e enbodi nent
more than running torque. The outward force of the stator laminations 32 against the thick end
laminations 20, 44 is generally sufficient to prevent the stack of laminations 30 from spinning.
However, slight differences between the fabrication of one motor to the next can inadvertently
lower the outward force generated by the lamination stack 32. If the outward force of the
lamination stack 32 is sufficiently lowered, the stator 30 can spin within the housing 12 and
cause failure in the motor section 10. Typically, spinning occurs during start up and is between
the snap ring 18 and a thick end lamination 20.
[0022] In an embodiment of the motor section 10 described herein, spinning of the stator 30 can
be mitigated by adding material in the gap 19 of the lower snap ring 18. Optionally, the material
can be set in the gap 43 of the upper snap ring 42, or be set in both gaps 19, 43. Illustrated in the
example embodiment of FIG. 2, the material is made up of welds 50, 52 shown provided within
the grooves 16, 40 adjacent the lower and upper end laminations 20, 44. The welds 50, 52 can

be made after releasing the ram that compresses the stack laminations 32. The gaps 19, 42 on the

snap ring 18 provide a space within the grooves 16, 40 for the welds 50, 52.



of FIG 6, the height of each weld 50, 52 is |less than the height of the
grooves 16, 40. In an alternate enbodinent illustrated in side sectional
viewin FIG 7, each weld 50, 52 is shown extending the entire height of
each groove 16, 40, and the upper and | ower surfaces of the grooves 16, 40
al ong a path perpendicular to the axis Ax of the notor 10 Rotating the snap
rings 18, 42 is prevented by contact between ends of the snap rings 18, 42
and t helOf@3ldRefsmingzpw togdEaddwth welds BPcke arshowhiforatimpliatys ol heawelds 80.c%upl ed
to the housing 12 by the welds 50, 52, the thick end | am nations 20, 44

al so cawmmollustretieg adhering i the IPwervandt uppgr thivk eddemmagon 3hdat4 ardi tei thehbusingt at or
| am nations 32 from spinning thus can advantageously prevents premature

fai | ur elnfthdrbigy cdopRngreiedowdiiindgppep enditantingions 06, 4ddiongie dbusig@nl 2.- e shap
exanpl e enbodi ments of FIGS. 6 and 7, the area of the welds 50, 52 is |ess

than thg,argasohaRentttaRe WelS018, bé2pack®agal B MEWAIdeG0! 518 o8 Beladhered
| ami nations 20, 44 to the inner portion of the housing 14, the possibility

of the st [ 30 spinning is dramatically reduced because spi nning
t ends t%t%%@8w§%g§%%he interface of the snap rings 18, 42 with the end

| am nat | 0, 44. F rtger, mel?i g.the  end |l am nations 20, 44 does not
adver ool W23k Reiovitis Tt qrichynait DR PRIV dasl FSOSLSF EOaNf e TOHEToR s
t he epoxy and windings in the stator slots 22 are sufficiently strong to
pr event alpmza path @prpprilietlardp shegaxiy Anphie msner 192 Howsivets j1 haiekynrlp gepodimspt - up
conditions. 10 [0026] In an exanple enbodi ment, the welds 50, 52 are forned
usi ng aofEliGalo, itheehrdighyad ebdWEld Mel5des Jesfdranhbaibeigltsofitie fzoroved 1 @f40¢ ainbamn
steel, a 7018 el ectrode or 7018 MG wire. The 7018 electrode or 7018 MG
Wi re cafltephad®elBodifRfl filRErNQUR 8§86 sdiohawiag i€ MO, edkBwWeslers0, 57es shown

extending the entire height of each groove 16, 40, and the upper and lower surfaces of the

grooves 16, 40 along a path perpendicular to the axis Ax of the motor 10 Rotating the snap rings

18, 42 is prevented by contact between ends of the snap rings 18, 42 and the welds 50, 52.

Because the thick end laminations 20, 44 are coupled to the housing 12 by the welds 50, 52, the

thick end laminations 20, 44 also cannot rotate or spin. Preventing the stator 30 and individual

stator laminations 32 from spinning thus can advantageously prevents premature failure of the

ESP motor during operations, including at start-up. In example embodiments of FIGS. 6 and 7,

the area of the welds 50, 52 is less than the area of the snap rings 18, 42.

[0025] By welding the end laminations 20, 44 to the inner portion of the housing 14, the

possibility of the stator stack 30 spinning is dramatically reduced because spinning tends to occur

at the interface of the snap rings 18, 42 with the end laminations 20, 44. Further, welding the

end laminations 20, 44 does not adversely affect the integrity of the individual stator laminations

32 as the epoxy and windings in the stator slots 22 are sufficiently strong to prevent the

individual stator laminations 32 from spinning under start-up conditions.
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housi ng 12 should be heated to around 350F prior to welding. Excess weld
material or slag can be renpved by grinding or a chisel. [00271 Wile the
i nvention has been shown in only one of its forns, it should be apparent to
those skilled in the art that it is not so limted but is susceptible to
vari ous changes without departing fromthe scope of the invention.

CLAIMS VWHAT IS CLAIMED IS, 1. A notor for an electrijcal subner5|ble unping
syst em [93Pk insamgrample eipbrdimgntn g Widasl. axiass fasped: uSlegg’r'ﬁ@)t@meBr&%’éW (gbl de
t he housing and circunscribing the bore; a curvilinear snap ring set in the
gr oove, waldgorkdrdwuusfigah ohmed of @ehon smbliaamlg% elentnededori 1t 8 Mithwirbord e 7618t ack
of lamnations in the housing that define a stator and are axially

conpr esslectrodagai 7048 Mhe wier tanonls®@be tlked sarapukinpg | MHaking dhien&cicvever, glap at
an angul ar position in the snap ring; and a material adhered to the housing

in the gramee 2amduldriRiRedkld dadoasd 34dry rid?‘ﬁ@(x@ldlr{‘gt OEA RS wédRnatial bPQlageiOr Of
claim1, wherein the material conprises a weld and is further adhered to the

stack of | APB#b{ Bffing or a chisel.

[0027] While the invention has been shown in only one of its forms, it should be apparent to
those skilled in the art that it is not so limited but is susceptible to various changes without

departing from the scope of the invention.
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3. The motor of claim1, wherein the groove, snap ring, gap, and nmateri al
respectively conprise a first groove, a first snap ring, a first gap, and a
first material, the notor further conprising a second groove forned inside
t he housing and circunscribing the bore, a second snap ring set in the
second groove and having a portion that projects radially inward fromthe
second groove and into the bore, and a second naterial adhered to the
housing in the second groove and pr&leddMbg radially inward into the second
gap, and wherein the stack of lam nations is conpressed between the first
and secWHHATASCLAMMED I8: The notor of claim 1, wherein the material extends
partially across the groove in an axial direction. 12 5. The notor of claim

1, wher ein. t Rendi@ifer irodle@déLBatsndrsiblepuapinsssttheogipeiomg: i N an axi al
direction. 6. The notor of claim1, wherein a recess is provided on an end

of the stack, gfysin@ma{iak aR3%ial (g al ong an outer periphery of the stack of
| am nations and configured to receive therein the portion of the snap ring

that prof ect s Arhy 00 akEuRRL Bnd Grcul 06 TRL AL edfescl 2 m 1. whereip the

mat eri al extends in roove a radral dept f the groove. 8. An
electripal_subnehsible pu in%vﬁ%stenxcongrisipgﬁ % %Dé?&ﬁﬁF%%&%rinw
Compr i si ng:  BCHBLBT HEART TR eh AV FAETOTH: dpH{ony rich projec y
the bore;
a stack of laminations in the housing that define a stator and are axially compressed
against the portion of the snap ring within the bore;
a gap at an angular position in the snap ring; and
a material adhered to the housing in the groove and projecting radially inward into the
gap.
2. The motor of claim 1, wherein the material comprises a weld and is further adhered to the
stack of laminations.
3. The motor of claim 1, wherein the groove, snap ring, gap, and material respectively
comprise a first groove, a first snap ring, a first gap, and a first material, the motor further
comprising a second groove formed inside the housing and circumscribing the bore, a
second snap ring set in the second groove and having a portion that projects radially
inward from the second groove and into the bore, and a second material adhered to the
housing in the second groove and projecting radially inward into the second gap, and
wherein the stack of laminations is compressed between the first and second snap rings.
4. The motor of claim 1, wherein the material extends partially across the groove in an axial

direction.
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a groove forned inside the notor housing and circunscribing the bore, a snap
ring in the groove with a portion that extends into the bore and conpri sing
an elongated nenber that is curved so that the ends of the snap ring are
spaced apart to define a gap therebetween; a stack of lamnations in the
housi ng that define a stator and are axially conpressed against the portion
of the snap ring within the bore; a gap,at a ngul ar position in the snap
ring; a wet d{l?fdﬁ%tf’é@fh%“f‘h VReFfn 8\%’6’\?‘3‘%‘ SXtF‘Pfg fm%‘irﬁﬁt N OPY BritNEXE! of one
of the lam nations and positioned in the gap; and a rotor coaxially

di sposed wi t®#ilegtiethe stack of |aminations; a punp section; and a punp shaft
connected between the rotor and the punp section. 13 9. The punping system
of claim &, TWeanetionofdamnkelvheedine reessstiop@midagpean sndlef thastadnofdameratiorsi de of
the groove and protrudes inward into the bore of the housing. 10. The

punpi ng syst g akingGhaiuter Beripdeey &f the §thek yRhdinedéRnda casi@s&l © réiieaherd@pt h in
the groove. 11. The punping systemof claim8, wherein the weld extends an

i SO, 8o 08 Gy A IS BURAIG UShemel ol alm . whoreln
7. The motor of claim 1, wherein the material extends into the groove a full radial depth of
the groove.
8. An electrical submersible pumping system comprising:
a motor section comprising:
a motor housing having an axial bore,
a groove formed inside the motor housing and circumscribing the bore,
a snap ring in the groove with a portion that extends into the bore and comprising an
elongated member that is curved so that the ends of the snap ring are spaced apart to
define a gap therebetween;
a stack of laminations in the housing that define a stator and are axially compressed
against the portion of the snap ring within the bore;
a gap at an angular position in the snap ring;
a weld adhered within the groove to the housing and to an end of one of the laminations
and positioned in the gap; and
a rotor coaxially disposed within the stack of laminations;
a pump section; and

a pump shaft connected between the rotor and the pump section.
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13. The punping system of claim8, wherein an annul ar recess is provided on
the end of one of the |amnations and configured to receive therein the
portion of the snap ring that projects radially into the bore. 14. The
punpi ng system of claim8, wherein the groove, snap ring, gap, and nmateri al
bead respectively conprise a first groove, a first snap ring, a first gap,
and a first ld, the system further conprjsing a second groove forned

i nsi de thé- r{ﬂ%&unwmya@maﬁf&lal@i BhRRHY B.Wﬁ@ AR b5y UPReL i WM T i ng
set in the second groove and having a portion that projects radially inward
from t he secideigheogvevesand prefrusies evapbingg thg herepf deechmgingel d  adhered to the
not or housing in the second groove and to a second end of one of the

| am nat i on8. Erdupmsig systeacbfichaimite wheargein thad eldhaxaidnadrhe ashdiakdapth indhe nat i ons
is conpressed between the first and second snap rings. 15. A nethod of

form ng a nodresvef Or an el ectrical subnersible punping system conprising:
provi di ng an annul ar notor housing with an axial bore and a groove forned in

an inner 1%.%&3&@%5&%%&%&%,whg&g{@swetai é&gentd%g% gsaalgdvepa, STRhOkroStAL Of

and a snap rin I’'Sing a curfve ngated me ng ends and a

circunfer | ess.t han 36Q0,to (define ap, . between t.he ends: . setting
Che snap SEnini e GroBvd diRhSredh FaRER irChivEReirt (BT af tehg § o
the bore; inserting the stator into the housing and contacting an end of
the stator ayafH8¢% the inner dianeter of the snap ring in the bore; and

13. The pumping system of claim 8, wherein an annular recess is provided on the end of one
of the laminations and configured to receive therein the portion of the snap ring that
projects radially into the bore.

14. The pumping system of claim 8, wherein the groove, snap ring, gap, and material bead
respectively comprise a first groove, a first snap ring, a first gap, and a first weld, the
system further comprising a second groove formed inside the motor housing and
circumscribing the bore, a second snap ring set in the second groove and having a portion
that projects radially inward from the second groove and into the bore, and a second weld
adhered to the motor housing in the second groove and to a second end of one of the
laminations and positioned in the gap; and wherein the stack of laminations is
compressed between the first and second snap rings.

15. A method of forming a motor for an electrical submersible pumping system comprising:
providing an annular motor housing with an axial bore and a groove formed in an inner

surface of the housing circumscribing the bore, a motor stator, and a snap ring comprising a

curved elongated member having ends and a circumference less than 360° to define a gap

between the ends;
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adhering a bead of material in the groove and aligned wth the gap. 16. The
nmet hod of claim 15, wherein the bead of material conprises a weld that
extends partially along a portion of the groove aligned with a path
perpendi cular to an axis of the housing. 17. The nmethod of claim 15,
wherein the bead of material conprises a weld that extends across the
portion of the groove aligned with a path perpendicular to an aX|s of the
housi ng. 18.setting thgstnap gngfn te grepve so mﬁ@r Bney digmetrefdhoinapging s BIthebafpr i ses
a weld that extends across the portion of the groove aligned with a path
paral | el to iaserang the ofator frdo Heuwusigg andi@ntaTtieg aeerdod the statbnagainsbthewimer ei n t he
stator conprises a stack of |am nations and a wi nding through the stack of

| ami nat i odfametdref trtshadrifiginttheborepadr i sing inserting an electrically

responsive cylindrical rotor that is attached to an end of a shaft that
couples to RhBYHP beha of material in the groove and aligned with the gap.

16. The method of claim 15, wherein the bead of material comprises a weld that extends
partially along a portion of the groove aligned with a path perpendicular to an axis of the
housing.

17. The method of claim 15, wherein the bead of material comprises a weld that extends
across the portion of the groove aligned with a path perpendicular to an axis of the
housing.

18. The method of claim 15, wherein the bead of material comprises a weld that extends
across the portion of the groove aligned with a path parallel to an axis of the housing.

19. The method of claim 15, wherein the stator comprises a stack of laminations and a
winding through the stack of laminations, the method further comprising inserting an

electrically responsive cylindrical rotor that is attached to an end of a shaft that couples to

a pump.
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