1 A SUSPENSORY ELECTRI CAL SUBMERSI BLE SCREW PUMPI NG
SYSTEM FIELD OF THE | NVENTI ON The invention rel ates
to electric subnersible progressing cavity punp (PCP),
and nore particularly, to a fluid-guiding and

el ectric conducting systemfor a suspended electric
submer si bl e progressing cavity punp (PCP). BACKGROUND
OF THE I NVENTION Currently, "ground driven PCP are

wi dely used for extracting thick well fluid However
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Under these circumstances, the drive shaft may be deformed or broken, the well

fluid pipe may be worn out, and the PCP may fail to operate.

In order to solve the above problems, a suspended type electric submersible PCP
has been developed. The driving mechanism of the suspended electric submersible
PCP has an elongated structure, can be submerged into a well along the pipe, and
the long drive shaft is replaced with a short flexible shaft, so that the drawbacks of
above mentioned ground driven PCP are overcome. However, since the driving
mechanism of a conventional suspended type electric submersible PCP is located
between the well fluid pipe and the PCP, and the space inside the pipe is limited,
passing the pumped well fluid through the driving mechanism into the well fluid

pipe and connecting reliably the lead wire of the motor to the power supply presents



2 a problem SUMVARY OF THE | NVENTI ON Therefore, it
is one objective of the invention to provide a
fluid-guiding and electric conducting systemfor a
suspended el ectric subnmersible PCP to overcone the
drawbacks associated with conventional ground driven
PCP and suspended el ectric subnersible PCP. In order
to realize the above objective, provided is a
fluid-guiding and electric conducting systemfor a
suspdemed el ectric subnersible PCP conprising a
fluid-guiding systemand an el ectric conducti ng
system wherein the fluid-guiding systemconprises an
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fslléé.\/g Pt sqltaftacro%pling; the second annular cavity is formed between the inner
circumferential surface of the outer sleeve of the shaft coupling and the outer
circumferential surface of the flexible shaft; the third annular cavity is formed
between the inner circumferential surface of the fluid-guiding sleeve and the outer
circumferential surface of the driving mechanism; the fourth annular cavity is
formed between the outer circumferential surface of the protector and the inner
circumferential surface of the fluid-guiding sleeve; the fluid outlet is formed at the
core portion of the upper connector; the first annular cavity, the second annular
cavity, the third annular cavity, the fourth annular cavity, and the fluid outlet are
connected orderly to a well fluid pipe; the electric conducting system comprises a

motor lead wire, a center hole of the protector, a fifth annular cavity, and a wire



connected orderly to a well fluid pipe; the electric
conducting systemconprises a notor lead wre, a

center hole of the protector, a fifth annular cavity,

and a wire 3 outlet; the center hole of the protector

is formed at the core portion of the protector; the
fifth annular cavity is forned above the core of the
protector; the wire outl et i formed at the core of
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motor inner cavity of the driving mechanism; the fourth annular cavity is formed
between the outer circumferential surface of the protector and an inner wall of the
fluid-guiding sleeve (4); and a lower end of a shell of the protector is connected
with an upper end of a shell of the driving mechanism.

In another class of this embodiment or in another embodiment the driving
mechanism is set up inside the fluid-guiding sleeve; an upper end of a shell of the
driving mechanism is connected with a lower end of a shell of the protector; and the
third annular cavity is formed between an inner wall of the fluid-guiding sleeve and

the outer circumferential surface of the driving mechanism.



I n another class of this enbodi ment or in another
enbodi nent the driving nechanismis set up inside the
fluid-guiding sleeve; an upper end of a shell of the
driving nmechanismis connected with a |ower end of a
shel | of the protector; and the third annular cavity
is fornmed between an inner wall of the fluid-guiding
sl eeve and the outer circunferential surface of the
driving nmechanism 4 |In another class of this
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shell position is proportional to the eccentricity E of the PCP.

In another class of this embodiment or in another embodiment, any or all of the

connections between elements are direct.

As a result, the invention has the advantages of simple structure and low
manufacturing cost, and is easy to assemble and maintain. More importantly, the
invention allows the suspended electric submersible PCP to be operated reliably
when the well fluid contains high sand content, the slope of the well is sharp, the

suspended position of pump is low, the pipe contains many inflexion points, etc.



connections between elenments are direct. As a result,
the invention has the advantages of sinple structure
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DETAILED DESCRIPTION OF THE EMBODIMENTS

The fluid-guiding and electric conducting system for a suspended -electric
submersible PCP of the invention will hereinafter be described further with

reference to the drawings.

As shown in FIGS. 1-3, the fluid-guiding and electric conducting system for a

suspended electric submersible PCP of the invention comprises a fluid-guiding



The fluid-guiding and electric conducting systemfor a
suspended el ectric subnersible PCP of the invention

wi Il hereinafter be described further with reference

to the drawings. As shown in FIGS. 1-3, the

fluid-guiding and el ectric conducting systemfor a
suspended el ectric subnersi Bl e PCP of the invention
conprises a fluid-guiding 6 systemand an electric
conducting system The fluid-guiding system conprises
aystem pndrarc elacteictcondting systeine dther e d-gaiding)sybtepuicdinpgises an
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formed with the fifth annular cavity Ga. The | ower
dhe shed of the protector 6.

The core portion of the protector 6 is formed with a center through hole 6¢
hermetically separated from the inner cavity of the protector. The upper end of the
through hole 6¢ is formed with the fifth annular cavity 6a. The lower end of the
through hole 6¢ is connected with the upper end of the motor inner cavity 7a of the
driving mechanism 7. The fourth annular cavity 5 is formed between the outer
circumferential surface of the protector 6 and the inner wall of the fluid-guiding
sleeve 4; the lower end of the shell of the protector 6 is connected tightly with the

upper end of the shell of the driving mechanism 7.

The driving mechanism 7 is located inside of the fluid-guiding sleeve 4. The upper
end of the shell of the driving mechanism is connected tightly with the lower end of

the shell of the protector 6. The third annular cavity 8 is formed between the inner



t hrough hole 6¢c is connected wth the upper end of the
nmotor inner cavity 7a of the driving mechanism 7. The
fourth annular cavity 5 is forned between the outer
circunferential surface of the protector 6 and the
inner wall of the fluid-guiding sleeve 4; the |ower
end of the shell of the protector 6 is connected
tightly with the upper end 'of the shell of the
driving nmechanism 7. The driving mechanism?7 is
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inner circumferential surface of the outer sleeve 9a.

The connection of the electric conducting system for the suspended electric
submersible PCP of the invention will hereinafter be described briefly. As shown in
FIGS. 1-3, the center hole 6¢ of the protector 6 and the fifth annular cavity 6a are
connected orderly to the wire outlet 3b. One end of the motor lead wire 7b is led out
from the inner cavity 7a of the motor. The other end of the motor lead wire 7b enters
into the fifth annular cavity 6a by passing through the center hole 6¢ of the protector
6, is coiled in multiple turns therein, and then is led through the wire outlet 3b at the

core of the upper connector for connecting with the cable joint 2.



proportional to the eccentricity E of the PCP 10. The

first annular cavity 9e is fornmed between the outer

circunferential surface of the bearing shell 9d and

the inner circunferential surface of the outer sleeve

9a. The connection of the electric conducting system

for the suspended el ectric gsubnersible PCP of the

invention will hereinafter be described briefly. As

shown in FIGS. 1-3, the center hole 6¢ of the
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nul.ar, cavity 9c, third annul.ar ca
b amn%ﬂna%ctl%w&*yp@ﬂc'&ﬁrd CRHBFY Gfcivof g inisoiegpe of the

1H€en%i9ﬁ? Shofl@ HB@I% & ln%ltbél‘ S&E‘@Oﬂﬂ:ﬂ&hgdlﬁk%hﬁjdtﬁgmﬂ)/b%tz&ﬁb apparent to
and ows Into the well fluid pipe 1. This invention

ithe nloiled @rastitipneri v 2 @tlldh eof she drawingse shecifipations and following
di scl osed herein and nodifications for various
&PScati ons and ot her embodiments are intended to be

i ncluded within the scope of the appended cl ai ns.

Wiile this invention has been described in connection

Wi th particul ar exanples thereof, the true scope of

the invention should not be so Iimted since other

nodi fications will becone apparent to the skilled
practitioner upon a study of the draw ngs,

specification, and following clains. 9 CLAIMS:



1. Afluid-guiding and electric conducting systemfor
a suspended el ectric subnersible PCP, conprising a
fluid-guiding systemand an electric conducting
system wherein said fluid-guiding systemconprises an
upper connector (3) having a core portion, a
protector (6) having an outeP circunferential surface,
a fluid-guiding sleeve (4) having an inner
circunferential surface, a driving nmechanism(7)
I[GAVvAIMSan outer circunferential surface, a shaft
coupling (9), a first annular cavity (9e), a second
annul ar cavity (9c), a third annular cavity (8), a

fiour t i\ @RULBRIngCAE Eléctriz) condfding sfy'stéhﬁ fQU4 ls@dpehddd) ¢lectric
said shaft coupﬁlng 9) conprlses bearing shell (9d)

havi ngubmerelhileerPCR;l cmmﬂ%n@rﬂ ifpid -g@ﬂff@c systein @t ép electric
sl eeve é‘g—}?} aw?r‘}rg an inner circunferential surface,

and a SPREKHBE &Y els VOTIGH) having an outer

ci rcunf er erhidauig Wil BEE sysieth doibfisds aanuppeBtori@itot Y3) having a
(9e) is fornmed between the outer circunferenti al

surface of coffe bearing shell (9d) of the shaft

coupl in 9 [ O]
R B e T
secondluahpguildaig cavity (9c) is formed between the inner

Che S igFYe COUBHPRGR (Do S {ohen gl R+ LoV Risn iy (1)
surf aqﬁ?g% a?x';tﬁlft%ﬂrﬁ%fdﬂf@reﬁﬁﬁfélrfﬁgé))a shaftl Quplihd (b)an Mddtamnular

cavity etween the i nner
CI r curhetent i al surf ace of the f I ui d- gui di ng sl eeve
d r | Vi Rge):.rg g??gﬁ Shny L}l}r ga%tl‘[tfy%c%nt hll’d a‘?llflnrllfairEl 8ae“ty (%),tar}%urth annular
cavity (5), and a fluid outlet (3a);
said shaft coupling (9) comprises a bearing shell (9d) having an outer
circumferential surface, an outer sleeve (9a) having an inner circumferential
surface, and a flexible shaft (9b) having an outer circumferential surface;
said first annular cavity (9¢) is formed between the outer
circumferential
surface of the bearing shell (9d) of the shaft coupling (9) and the inner
circumferential surface of the outer sleeve (9a) of the shaft coupling (9);
said second annular cavity (9¢) is formed between the inner
circumferential surface of the outer sleeve (9a) of the shaft coupling (9) and
the
outer circumferential surface of the flexible shaft (9b);
said third annular cavity (8) is formed between the inner
circumferential
surface of the fluid-guiding sleeve (4) and the outer circumferential surface
of the
driving mechanism (7);

said fourth annular cavity (5) is formed between the outer



said fourth annular cavity (5) is fornmed between the
outer 10 circunferential surface of the protector (6)
and the inner circunferential surface of the fluid-
guiding sleeve (4); said fluid outlet (3a) is forned
at the core portion of the upper connector (3); said
first annular cavity (9e)1osaid second annul ar cavity
(9c), said third annular cavity (8), said fourth
annul ar cavity % ), and said fluid outlet (3a) are
connect ed @H@@nfyﬂﬁ@la wel | f|UId plpe (1) said

(el7§;: t rstér %c X C;t?]rlope%to?‘%é); anertﬁ? A pr o %&ul‘fﬁ@éj?%% ﬁUId-

annul auidayvileave(@p), and a wire outlet (3b) said

center hole (6¢). of said protect is fqrne ﬂt

the core péridi Bridoputiehd3g)ist @E‘t‘%‘? at él)e CQIgi RPTHPY (o the upper
annul % t(g') (6a) is forned above the core of the
protec Yé);’said wire outlet (3b) is fornmed at the
core of thaaidufipeanmdanentigr (9%3)said sdcdnd entdar baolity (9¢), said
(6c¢c) of the protector (6) and the fifth annular

cavity (6a) % e connected orderly to the wire outlet

(3D); aARdarBRif"@) daid %&H%ﬁ[arlc%@ﬁy 4 @nd é414 ﬂlﬁd |o%ﬂet (3a)

out of an 1 nner cawty (7a) of the nmot'or, the oth
end ofarsaid notor lead wire (7b) is entered into the

fifth annul ar cayi 6 by .passi ng through the

cent er® %ﬁ%@%@ﬁf&%ﬁ%&ﬁhﬂ}% E%f@r (6) and is coiled

in nultiple tyhpsidch@s @bﬁﬁucﬁﬂ@ st 16 donprREs @Uhotor lead wire
through the wire outlet (3b) at the core of the upper

connect of7b),3) cenger hple (Gsy of e pypteetoai o a fifthranelas cawity(6a),
upper CORRER i il BRIk PPl BRe 5051 BB rBlbbo
(3a) andfogied at the core portion of
the protector (6); said fifth annular cavity (6a) is formed above the core of
the protector (6); said wire outlet (3b) is formed at the core of the
upper connector (3); said center hole (6¢) of the protector (6) and the
fifth annular cavity (6a)
are connected orderly to the wire outlet (3b); and
one end of said motor lead wire (7b) is led out of an inner cavity (7a)
of the motor, the other end of said motor lead wire (7b) is entered into the
fifth annular cavity (6a) by passing through the center hole (6¢) of the
protector (6) and is coiled in multiple turns therein, and then is led out

through the wire outlet (3b) at the core of the upper connector (3).

2. The system of claim 1, wherein said upper connector (3) is set up at an upper
end of the suspended electric submersible PCP; said fluid outlet (3a) and said
wire outlet (3b) are through holes running in a vertical direction, are
separated from each other, and are formed at said core of said upper
connector; an upper end of said fluid outlet (3a) is connected with a bottom

end of the well fluid pipe (1); a lower end of said fluid outlet (3a) is



wire outlet (3b) are through holes running in a

vertical direction, are separated from each other,

and are fornmed at said core of said upper connector;

an upper end of said fluid outlet (3a) is connected

with a bottom end of the well fluid pipe (1); a | ower

end of said fluid outlet (33) is 11 connected with

the fourth annular cavity (5); an upper end of said

wire outlet (3b) is connected with a cable joint (2);

a | oweongecedoditls diedfodtl enrauiad ewity 88) an spper endef sad wire outlet

E)Ir g? ék% \gls te%}nse%{egry{%}!ch;etlp nnu' 23) grlow 4 %@%Lpgﬁgg%)l\rlg o&tpe? (3b) is
connechfected) ti délﬁly‘:@ﬁﬁ‘ §ﬁﬁqﬁt%ﬁlﬂll§r%v1t}? k&? dbeed ﬁ’l‘e"iﬂotector 6);

sl eeve (4) and an upper end of a shel sa
pr ot e@nd:ra(l@)ver FndTleé sy tuppeofcophedton (3) vmmoenw@bwdth the

t ect
cont ePTsEE bk B A iec Gl otiash BF ST mifictbids
cavity of sai d protector (6); an upper end of said
center hole (6¢) is forned with said fifth annular

Gavi t Theewtemn of eleén bruhepinssdid cernpationsif saidspiotgesor (6) is

conne Wi.i h r 0
cavit ;ﬁnﬁged) w1t}§1 Sc’:gr:?tgfj %ﬁg 66c§31%rn1§% c%ﬁbrg né@%t% fI‘OHI $H i it inner cavity of
f our t Raidrttteator €6 iah Yupp&r) eridSoff @idrechidretiole esm) satahmodteith said

circunferential surface of said protector il and. an
i nner fifH pomgdarsaivily (Pupdoyer lnchaf §3id sgnter hple (R ispconnected

I |
cg\rqlﬁrec ggartg’ﬁ%ﬁer%ﬁg ok s T%Ei ar‘r?](ﬁgplngélo%a%gglQ?a)((ﬁ)Sﬁilds‘d[HVl g rsngic}(ljamsm
dri vi 1{@); meaidarfosuth (Zﬁnulzﬂr ogv1(c}7) (5)s iesfoatnkd shetveeTheaid outer

systemof ¢laiml aid driv chanl sm

et asveunlerPrn vt o duecon) 6 dd b A niallof said
a Shelﬂul(?fguﬁl%gjslgédevdﬂgand@ (HRE &8 bfSa §19é]ﬁ§f3§aﬁ&j 28 p tE&oﬁ(6) is
| ower end-of a shell of said protector ; said

t hi r d cannedted tighalyi wgzh a8Yyppes ehd pﬁedhd@leqﬁﬂe rafmng maehanism (7).
wal | of said fluid-guiding sleeve (4) and said outer
circunferential surface of said driving nmechani sm

(47) . S5.ThENSsRUSHEDi®!, Whdtdh lald\/&ﬂﬁrirfg Redhfim (7) is established
fluid-guiding sleeve (4) is in a shape of a cillnder

an uppanside sriéfllushiguiding slervgitHiangpprreendeot & s tdedriving
tightly mechanism is connected with a lower end of a shell of said protector (6);

and said third annular cavity (8) is formed between an inner wall of said
fluid-guiding sleeve (4) and said outer circumferential surface of said

driving mechanism (7).

5. The system for claim 1, wherein said fluid-guiding sleeve (4) is in a shape
of a cylinder; an upper end of said fluid-guiding sleeve is connected tightly
with a lower end of the upper connector (3); and said fluid guiding sleeve
(4) hermetically separates said fourth annular cavity (5) and said third

annular cavity (8) from external environment.

6. The system of claim 1, wherein

an upper end of said outer sleeve (9a) is connected tightly with a lower end



with a lower end of the upper connector (3); and said
fluid guiding sleeve (4) hernetically separates said
fourth annular cavity (5) and said third annular
cavity (8) fromexternal environnent. 6. The system of
claim11, wherein an upper end of said outer sleeve
(9a) is connected tightly lizh a | ower end 12 of said
fluid-guiding sleeve (4); a |lower end of said outer

sl eeve (9a) is connected tightly with an upper end of

a shelaf 9id fiyid-padingiggever (43 dewprdendiefigridr oway slegve (92) is
(9¢c) 'c%nﬁ%ﬁ&gg%lgﬁl Withi :bn:l?dé)g{/ gﬂc{' gg )':1%%151? YRS BEP!3D); the second

surface o out e nd sai d out'er
ci r curaheulentavty @) isaftemed betvecehl said tner cishamiferepfibl) surface of

said outer sleeve (9a erves to hernetically separate .
sai d S8oEer YRR o bl g 0(‘%)""?]»“6*55@%{62 shéfpoe of the flexible
envi r QRARNOG); a41d YRR s () seRkdtd #&Meﬁhaﬁl s%@?t%ge da¥Pdecond

is connected with an output shaft of said dri
mec har@inswlat g3vitya(9c) tromrexderdalomvianmertt exubpe endafftsaid flexible

9b) i ted wth . f the. .rot {
e peiaf SO0 sitnetlett vt ot BOGH R T oab i nipthaiom (7 a
f or medowet WRESf sB@ I SHafC{IbT WTESHHRBeH abittS bk LBF& @f of the
sai d bearing shell égd) and said inner

ci r cunipler @AtheaPCBU Prcadsnrid fiest ennwar edviev(@e) Bafprmed between

Th | ai . LNeth ' I (9d), .

at ¢ nEGEY oMol UEREL B s RERDE 1T 1) ard i e
t he oufrenm$dremist s¥a) of Bhedduitdresldete (919, bearing shel |

(9d) position fornms a plain bearing; and the

di fference between the outer dianmeter of the bearing

(oa) ratayrER M TNerth IR kol syl s fe BWRE irnal of

pr oporthé faxiblet shafth@b) ewd et duter dlgevE (94) fehgivP@ thel Bdaring shell
(9d) position forms a plain bearing; and the difference between the outer
diameter of the bearing shell (9d) and the inner diameter of the outer sleeve
(9a) relative to the bearing shell (9d) position is proportional to the

eccentricity E of the PCP (10).



