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Research on the Matching Relationship Between Pump Displacement and Mechanical Drilling
Speed in Major Overhaul Reverse Circulation casing grinding operations
Lu Xuekuan
Well Service Technical Team, Liaohe Engineering Technology Branch, Liaohe Oilfield

[Abstract] As a critical component of major overhaul operations, reverse circulation casing grinding technology
directly impacts overall operational efficiency. However, the optimal matching relationship between pump
displacement and mechanical drilling speed remains unclear in current practices, significantly hindering
efficiency improvements while potentially increasing operational costs and downhole safety risks. Therefore,
investigating this relationship is crucial for optimizing well maintenance parameters and enhancing operational
effectiveness. Through a combination of theoretical analysis and case validation, this study thoroughly examines
the correlation between pump displacement and mechanical drilling speed, establishes a corresponding
relationship model, and validates it using field operational data. The findings identify an optimal parameter range
where combined values substantially improve operational efficiency while reducing costs. These insights provide
essential theoretical foundations and practical guidance for optimizing reverse circulation casing grinding
operations during major overhauls.

[Key words] Major overhaul operations; Counter—circulation grinding and milling; Pump displacement;

Mechanical drilling speed; Matching relationship

5% ST B R A T B, SURBHEA ST, Bl
TR, KB o Fsi, e TIPRIOA, JF PRARRBLH #1500 KB FR G5

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 143



Journal of Project Management

LIRS
HTEeN S A 1.062026 4
YEHA, W FS (SSN) @ 2737-4580(P) / 2737-4599(0)

FH . RAGAE BRI RE T E, fEsE
H R G IRE (0 2. Ak PR B s T JR B H e A
o AP RAGIA R GRS BE DL L IO S I H A
NI ¢ o S =R [ RVNEi0Y 4 GO (A [P & G175 5% N A
RERA 52 22 RN ZR L JEHAE M T 2 £t ik £615 A i) 7 o
Fef . DAL, IRABIETUSAR I B BE BRI OB 2 £ LG
Ay W TERR B L B T A DU PR B AT TR
R SR RAT R

R RAGIAE BB ARAE R AR 432 T2 W, (H
U T3 A R LB At T 2 T R DG PR G AR i R A5 3 7S
T RSB, SR HERE ) BE T B AR D 70 AN
9, HEMT G R H b el T HARIR s T R AT 5 i
BERE I (Al RE ), SRR BEPEL B R . siAh, HL
BRI B TR KoK SR 2 NP,
HGREHARZ M MR R I R AR X ILEC IS R AW (4 1)
AMLEFEFN T AR, 38 n] e S0 T A IAT I R %
B T I, WA HE R S HUM A 2 (] DL R R R
JCA BT SR B BE DA AL RE RO R BEPTAE -

1. ERAFES M SHEMIE R ST

L1 BT G IA RS 0

FERAE RAGAE SR, SHEE AR R KK 124
L W RAEIA R GRS ) AR BT . AT
5o RHEFEIRERYGE TR RGP A I E A 5
TIRBIE o MRAEUAR S AR B, R HER RGN, SAAAE B
FEL IR P25 A (R B 2 B2 i, AT o 1 IR A (K 385 i g
Jo AR, i iR AR HER AT RE S EUR A 4 R e, 2E TS|
FARIAIACI R BT, IO TR TARRRGE Mk 1t £
JE e BEAh, SRHFRE AR L S W AR R ST R s
AR B, FEARHERAAE N, WA A2,
(ELE S AR AR e R AR T, S R A 24T
(LI o0 A B AN I S AT RES A BE AR B T R AR Ut I
Ub, AR AR T R R S PR RE R 2.
VR S 5215 1) A R 3 4 (K AR IR B e A0 20l e Jes R
TG A OREE S DI HE T 11, AT ALl DAL i e
MR

L. 2 HUBCE T (1 5% 00 DX 22 20 M

HUBRC RS 380 KA A A I e LR A% o da b, H32
R IR, AR BB T R L KK T
SR o, MR U SR RN R . A
[l (K BRI, Wi AR FLRURE S PURHRIE S, e
XTEEGE TR A DIHIRCR AR R 5w i, e A H S0
Moz, WU EIE H AR, MR ROT R T, AU AR
Xtz o FEUC, BEBE TR MR AR R ML ) B 3%
T RGBT MR RELL R VIS ST AF A B 7 U 2 B
SRR R . B, R RDIHCrE A4 JLAT B K
FEBL TR AENS B Z R MU . BEAh, TR0 2 o0 U R

VE I A REAN T A0 . SR REAE K 00 2 80 S S A R 4
LB SR R T3 R4 FIR, T U P LB Rk 11 A2
o BARTT S, Bm 5 HE s RE O s A vl FH, - AT
A ROE SRR ARG, IR R A, R
e AR, AR, TR EUK ) Re R IR 2 T
FHURIF NI, TR AT L5 25 8 LAt PR 22 (K il L
SE B A HE R

1.3 FEfEE S UM A OC R AT

BT H A A e, n] DU TR HE S LA
W BRI, DIAR7R 8 Z NG R o AR [
ARG FARLEERE 5 IR IR W IR Bl b RS R R ek
Wit W AR AR SR PRI 520 o R A 0o 2T
EVr

RPM = f(Q'pw P H)

Horpr: RPM—HUBRESHE (m/h) 5 —FHE (L/s)

p—MARERE (kg/m’) ;U —WMHIE (Pa.s) ;

P — SR (MPa) 3 H—IRE () .

E ERSH, SR R R AR, AU
SN TR R AR SN ) 2 ORI . I, e PR AR AR S o
TAARTHE G BE 7, AT I/ A8 i e B e L LI BELRS VR, ) 4%
PEEAURE . FAREE R RURGRE 003 3 5 e 98 A4 1 I Bl
PE, AR T WU 4 FEER B A i ek 4, AR B
Hrm 3y b, G PR H R nT B BRI U T g — 2
Tt FHRVE R HIAS B, = B I R4 ) 4 A R
BRI G MUY 8 . BT - SRRV E I R . 42
He b AT A T T S s A PR RO T S
ABUAA S s 15 PR FRE v T ok B T 45 S D S B 3k
3 RN HBRIE T I G ik vt vkl i iZsi, e
AV SR PSR T, A OLAAEHE &5 HUCRY 8 DL S
KE, MM AR R A%

2. & T IR EHE R L5 50 iE

2.1 BB S

N TR T RAE S AFR A B BEAE ML b S i 55 U A
U INUTS P N TS TWAE MM TR (BN € W DS €T
PR A TG — L R X P AB AR A S o IR SEIX (i
FAFRENE T2 HAT 2 AR, B S AN 7] M 2 P I
Xof R e 5 LR AT FC DG R R R ) o B R B 7 L S
WM 24 s AE Nl H & LU S o B ab B e Rt . B
WREENISHO 5 . DUBRE . Bk, Sl EFR R T)
FOBAP T L5 SRR .

TR BN By, SR JRUR B EAT T WP IR L, S
W DT 5 5% 5 B B A e S U S i 0, DA R B £ v
PERIRTSEPE. JUIR, BEXIARFIZER L, X B AT T4
HAEFL, DME T 5 8200 AT b ot EAS [/ 3 5 46 AF R A DB L 26 &R
SEAh, BRI G RA AT T A AN B, SR Ze bk Inl 485 7Y
TR A0 78 T 2D g 4 i LR B . B

144 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Journal of Project Management

LIRS
HTEeN S A 1.062026 4
YEHA, W FS (SSN) @ 2737-4580(P) / 2737-4599(0)

PP B AR AL S 50 DHRIPENVIC R, b B HT iR
P IS HER

2.2 AR HE U AL b B 2 A

BT S LA B, AT REE— 20T T AR R
ZAE AU (AR o S T R B, B bt 2
ARG SO B B AR MEREAE o ZE MR R R X W (T 600
L/min) , HUMCEGHBAL K208, X 22 Tk
AE IR, SRR E Toik S HE L, ATTSEm T BB R
MITHER IS INZE 600-800 L/min I, BUMRASH a2 Tt, K
T S DX W) PA) S8 A R ) B8 e A R 5 T IR SR A e ), kD T
T BRI I AR AR, M A HE 2B 19 %E 800 L/min
CL IS, HUBES Ko A i a7 2%, B2 IR
IR S, XA S o e T B K e N SR G, E
T B T LI AR e e AR AN 5

it bR LA, AR AE TR R R S
FEHER-PETRA L. Bl EREHZES, PO
HEAEHERSA 700 L/min A4S S IETCAHZEF, HT
BOMER R, WEEHENEE, 4% 750 L/min, X—4
RO, Hh O A e WU AN T ) PTG G R BLAT Y
Wi, EAh, R A BT AN R RR AR R s, R Ik S
GRIRE, SRR RIUE D TS, X AT RS GG
MR . R TR A R A R AT K

2.3 EAEITHC Y [ A e

SEA TR S I EAE & R, A T e T ASHER
YU TR ) S A DU RC Y R o ARAR S AT, MR HEE T
650-750 L/min Z [AIIF, ATUAKESH AE 0018 BIAH X & K SF
(L R (BN 45 % N (R B g e e [ B = R N T = ¢ B Sl I L
F, AR R R, e A D BB s O HERR, A
T A0V 52 BB 1) ORI ) PR o e, 122390 B P9 RO B s
DA A, A PR s T H MR e vk, dhm e T
FLAT A 7 dn R SR 4 1B 402

NG DR I R, R SR A TV FEEAT A T
FRTHES R Fln, eSO I, E R R
PWHER 700 L/min, HLBREHEE 2 ATHRE T4 20%, IR
JARAGERE T I 30%. ZABldth, 7 XL ATyl HT 0 R sz op ARk
JE H SRR B 2 A A5 B AV AR B T 24 15%,  [lIRF 1k
ha e . IXLELE WK, A FRITHC AR HE 5 U A AN
IRESE AR S A, IR BRI T RAS, A AT RAT
NS TIPS

. IAEM AR YL

BT BRI GE R, S I KAE SR B Al 42
Hetg S LRET H I VCEC ), $R DU R I 2758, (EiE
TR A BRSO Clnd 2 0E 5T RS SHEHER
TRV ST 5%, B iR A T IS EE Rl . B, X+
it 22 B B B Rl T 3 4 488 e A i LA S g 485417
AT, AT o DR R s HER 3 B0 R . Kk, s BCR A

A0 BB A M 5 6 ST IR A R S U R S, R Kt
e RENE S TS5, LASEIE R MR k. b,
TR Y TR IER 54, #0500k T 240 It
B, AT B LB R S K T LA A3 i

T T A7, HEAER T B By wli ris b 2 H =
A BTN, EHTI B BERY B T 2 PR A R DAk D il 3k B
B, T IS TR i A 3 ) 75t e R DA R A e b
[, s TN B BRI, (L Ae i s R A R
U AN VT L 5% 2R R AH D ANIH, AT S8 4 1 S %o 307 53 2t
Blo LA BRI, AT LT s s R, IERER
F PR LA IR BRI T e 4

4.2 51\1R

(D) B T SIS BIERAE, AL REHRT T K
16 RAGA B BEAEN Y P IR HE R S HUMAT R VCECC R, HFE T
FATSEERAR S U TR . (9T, SRR N G 3R
RENIGOSEZ —, JRARE . 615040 S B eR i 45
WHE AT BER . £ EER, MEEHERNn, bl
BB RIS TS AT AR AR, IR A
AR HE R S MU DT AC Y B, DA I o s R R

(2) AR SHA R R EmK R, A0
Yta T2 RS AL BV S s 3 I S5 56 UF A A s DT AL
0 [ AR A7AE S N R B THE L, D S R IR B iy
BFHAEN A T Al BAE R R T R WETT R AT B8 00 3& F
AT R AR B B R 3 i 2 2%, HESE I T EHAR Rt
BEHRE

(3) AKBFAFTFRE— DY BB AU, W50 2 5 4
JRAAE R BIENZRA, DAKAIE AT 5 R P 35 3 M A AL B Ve Ao
Rl MO IS AR, HE T RS0 2 R SR A R,
DARE— 04 m TR s ml S35 N N A e 5 R Edis o it
A, TS 2 ) SRkt i ) S0 B AT IR B, AT R
U 2B AE (VS LR I AL T 2%, B, i Rtk
WS s BB IR R, BB R SR THE
PR A RS (R S

(5% k]

(103 R B — 2 R B AE A S 34 kit
#h % vm [0 E A8 3,2021,16(5):524-528.

RIEf.FRET LA RS A A A,
2023,30(6):134-136.

[31% X4 AR s AT ERELHAFRI] B K
£,2020,27(11):82-83.

[ATJEA R BR SL B 2 R N B RE YR A B EE
T E S B NRTEHFH ZLI]. 00 A H | T42,2014,33
(10):50-51.

CIEF AN TREIN G T4 2B RTLE
F A v o B A S S e aE A (). AR, 2021,28(2):88-89.

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 145



