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Application of Managed Pressure Drilling Technology in Deep
Wells and Ultra-Deep Wells
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Abstract : Managed pressure drilling (MPD) is a new well control technology, which has shown excellent

performance in formations with narrow safe density windows, multiple pressure systems and

pressure—sensitive characteristics. Deep wells and ultra—deep wells represent the core domain

for ensuring energy supply. However, due to complex geological conditions and harsh operating

conditions, drilling operations are confronted with severe challenges. By balancing formation pressure

and wellbore pressure, managed pressure drilling technology can effectively resolve the difficulties

in deep and ultra—deep well drilling, such as multiple pressure systems, narrow pressure windows,

and the coexistence of well kicks and lost circulations. On this basis, this paper expounds the core

principles and characteristics of managed pressure drilling technology, analyzes its key applications in

deep wells and ultra—deep wells, and discusses its future development trends, aiming to provide useful

references for the safe and efficient development of deep oil and gas resources.

Keywords : managed pressure drilling technology; deep wells; ultra—deep wells; pressure control; oil

and gas exploration and development

515

EBRRBIRT R R SIS T FOT SR R aR I R, A PR I T RO FR M O i L7 i EH il (12, FIFmE
IR ARIE . BE. A JE. ML &7 MREEE S, R BE ARG . B O el s s
(IR 3 e, HMLAAELARIO . — G 1A . i, REFSEEN, (ESBIPIT A TIELLR TR A G i 2 e T it . 1A
b, AR H G H R ATE R IR B AR S a3 R B R

—. EESHEARRE

P B R A I 42 1 H R HE D SRRt . HE S
K, H PR R AR S (IADC) FEEL T (MPD) & X
S RN R RS R A DS N A R, FEEBR
SEREI NIRRT IR IR IR ) S & 4
Hhidt” o

5 e it o L R, A S (U35 75 7 T e i 50
P, PERIFRIE S . R ORI AR ey, SEBE
S XS T BT RN, KRS L A
EFUBE T SRR 22 2 A, S R o ) R4
FOHF TR A o IXEARAE SR AT ATEAS R S 2 1
BN R N A R

PN, JLPUTFRR A B A 7T 6 B DA L1 R %L

022 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



1.50-240JHLE , ¥ EEH-EIT 2 28 Y, XFE—kArLA
AREYE LI T BB, SRR AR R R
MRS PR AT N FAE

—. EEEHBRARERHNEFRAPIXENA

(—) ENBEORERTESBEHRERSRZEAR

OB R T R, T B2 R R G S
AT, PR HEARMRFE A R 555 8h 45 G i i 0
FAETTER, WEIREN ARG TREER ¥, 2R ER R HAEH
MG R S SR £, WTDAES REEHBE S . RS E
JVEEAR, RN X SR ZE G T, T ATRR IR R AR
e AN A B RS R Sy, R 2 A
FIS5FUBRHE IS, B AT DA R D U5l JeiE
B AL RIEPRE A RSN, eI ORI T A 1

TEJNPEACR A R B R, B, = 0, AP
FEA . PHRES . WAREA =R, I E g, &
PUTF241.3mm BRI BEICRE5%6E 1600m , I iR Ek i 52 i 20 2
A1 5501.36-2.00 2 ) RGEERMERT, AR FE T 7R
B [ARE, A ©241.3mm HEARBEE BN,
G A R O B U L W, R T UM
e, FIRSGEE R AR, MERRERS, ¥ k& e%
FERT T, VR ORE R 2 B0 R B Sy s S e 2 b ik
TR,

(Z) BEHBOGRHEIZEHRER

FEFWRIE . BRI R % T s L B TG B 1 I R
WL, PR HEORTT e/ NGRR3R S B SO
AT RIAREL M, /N i R S S E R R A s RS [,
FHEENBE S BB TR, WS ER ARG,
T AR 2 B AL SE B B T, RS A T s R S
F1, BRCEHERIXIE, Wi ERIERE T L e S
B RG LT, WHRSIEIMIREE S S 524,
HARYE SO P B ORI A F U, XSk AT LA
PRUFSCBUE s AT ™ FEss BTG I, £ 2o 4 (U
0.03g/em’ B EAR K2, WHNZHEARSIL AR AR A" 4
e, —HEg5ER 1 70m HERL, BALGURUKE AR T DA T

(=) RS H R ILER

GRS I IS U ok L 150°C,  #840 J BEAT DLk 3
190-235°C, HEHFHEHHRE. mESKZEE IR, BESH
HARBEMR THEER. JU55. B ERRMNE IR 7,
P 190°CHR iR ACKE RS H I OLIE U w IALH5, 7E25 1 1,25~
2.20g/cm Y B I ERER AR MERE, PUERETS HREI S H, £ ST6
Fo SYXI33FER A, AT RN R it 7 Ak 25 S AR
HU220°CHMEEST R 3# 110 + S G T + BBk RIme 7y,
FIDARRE SRR, 75 X131 R, AL 5 R
AIEGEI B B SRR

AR AR RN TR M Bk 28 S A B A TP, 974

BTSRRI LA T A a1 T, i,
FUEIAE 1 IR (235°C) TR, WA EA LR R K
B, SRR 543m A 5e4l, BUETRERR R

(M) HREEHSEEESER

PGS, SRR SR UM R A, TR
JEE I PR A ke R e e M A AR T 65 P BN 0 e 3l T
(EGRIRAMEDITE FHIE5 . P FRES - H AR N 220 1 o i
I S AR, O AR TR R B R AL
RS, I DR EAUNES: (< 0.1m® /min) , HERIET
e NN AR TETE B I AL R RS ARGE R R S HER
EBAETY, R RS [E R DA R R R T
g, By AR P A R 08l

# W 001-X373765-7623m £ £ 51 % 48 JF B,
%7351.6m 3 4L I K AE i 2 4R, 18 SR HE Ui KB I <t
1200m? /h, I 19CE R HESE ., U= H T M 1.98g/cm?
7 1.87g/cm®, BEINE 1.87-1.97g/cm® BB EEN, 4
FIRAREL180.9m® , BEHHIEL Hk)> 82.32%, 2 2L FRIN ][5
1%87.14%.,

(R) BeERERES—HUER

L3 ZAE RS, ENAME R R AR & B E
KFEEER, MM, EAEf. wrRES e s
NERETT I, (AR A R I N BRI B, RIS
HEVEHAE R A B R 11 L i o PR S 2 I ek

FEH T PCDS RAEMIE LA B E, 2P
AT 23 TR 9 PRS- Se ™ SR &R, LA F Bl s
il B RAME . SR SR AR AR T S T BE, FRORN . 4
P A D) B 12 13 P B e b, FE TP IREFEIE £ 0.2MPa,
T EPRFZE o Fln, EEARMEE PRI, miRihs
i I 1] 24 T R b e AT RS AT 1 e Al HE A H 2
RS JHE, BT ARRAENE, ST H R LA
103.7%, PCDS— RIS s AR TRE T, 256
REMGINBIARRIE A, [ RE T T 2R A2 RS 240, ST
BT, BRSNS LI, L2 L E LA,

— ARG RAA I I W, MEITR -
ARH AR GG, TN IIA RSN SR . AR %
RRALERS A, ISR IR I N, AR I
W IR, B ARG ACTH (LT 210%, B
TR, BEAORBIE PREHACT, MR E UG i e
P AR

(77) HEEMSHITERRERA

PR HAR G G LAY . ol s R AR
BE— BRI TR IR E IR S o, B SR, W
WS R, HWEIRER, WG+ S8 aE =1
273.00mm B4 WM, BN TE 0 R H T,
EEAIFRGER BRI I R AR EIZE 10 IR, g
PR BEE SR, MRS AEARS “oBss” SImRIEES 5,
TE S5 GRIT AR F Tl Sk BR AR BEAT B G A R, Iic RS LA i g

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 023



RIS A SANFEARE | SCIENCE TECHNOLOGY AND SUSTAINABLE DEVELOPMENT

2.98° /30m, e A RIGREENG A E, LR TR
o FEJNPEIL R At SYXT33HR i, ZEEFR A SEE
BiIFUME, ARORL T Z RS A AL, iR e
B 142,51 x 10'm® Tl ¥,

=. EEEARRLRESBRE

(—) Besk5amLAR

RN R HH AN N LR SR T HAR MR Bl — 8
REACF S, Biltm, AR N GUAT DUB AL 4l T R A 2R A
R, A A SN A DAL DA 7 SE 28081, SR N ) o
M, s 28, e S SR AR RV G i B
Y V{8 5 ) 1)y OO i 7 58 oL 7§ B o U

(Z) BARRE SESRIEIH

P RARNG S H AR | BRAIE A R G G,
HEN P AL TR AR R M S 2 S THE R I AR S & 1 — AT
R, fRUCBHEE AL S I O Rl R R RS
KM, ERMBI. KATBIH, 5EZRNERRR
gh, WA BRI RE AR, B R I e O
U AN, BB EERE AR L I Ve S ME A RAK AR A S
SO, 5 BT ERe By i AT DA i T G e S0
TR FRA BRI 5

(=) IRHFEERE L

R R (220°CEAE) o @& (150MPa BLE) | &

apn

243t

BRI, S A TR T SRR TR
240°CEA B i (Bl Bk R SRR, ST B TR TS
oo PUUIREIERE; BHACNRUE, SRR T LR SERGEE,
SRR A A B T . PUBTIRET), RO TR R4l
RAOMERL, [FII, PRERILIR il AR ON EL AL, TR R TCR
o TR R, BRSO X RSO,
(RESSEE 2Py 4

(M) eRTRE—F LR

IRFERE R BT IR EOR 5 SE N e i, S8l = e 3 4545
W TR 566 BT ) — A, S
SRUEWZERE, JCAC R SHUR AARRE R, e 2
ARG HIEE DU A, FREPRE RECOCREERTIR . AL
FAREIFEEOR, RS HE T CAREOR (A o TR — A
BORFA, R E OB L= R AR %

m. Z&ig

R H AR BRI PR, B HAEE R R
T RE R e Ay, RE AR, HT DI R e
HBERI LB, NE AR RGOERT AR Tl I 128
TRV R A N, PRl HORTT LA A G S O
M, RIS, ANERI TR Aok, WfHEk
BEFAETER, AR AR T A R B R, AT
HORER 2 A A B AP AR

[ XUER A | F8PEE | 55 RRBIR A T SRR TR b 5 R R (). AR L2024, 52(05): 42-50.

[2) RBEZ | XUZRFE | Wt , 55 .

R RS FHARIIFE M BPRHEAT (). AL ThRif 5 B 2024, 44(19): 186-189.

[BBRE , (A | Bl . WA PR AR A T (). s A LR 2024, (19):89-91.
(4] R TR, P, 2EhE 5 AR AT ROR SRR TSR ()], #6R 20,2024, 47(04):94-104.

(5] JE 6t . A RERORBIFE S (0], AR ,2024,31(03):193-195.

(6] X5, 5KIG | RS R RO R R R PR (). AL TRRES iR 2024, 44(02):193-195.

[71 /IR RS FE Bl S Ui S SRR ROR (0. KA L2023, (19):83-87.

(8] Hahid , Pt 5k5 , % IV EARHE OB IFEOR N [Cl// il 2RI TR 2 4y . 58 33 R R ARF S (2023) 630K (O4HRTAE) IR

B R TR AR IPYEHRAF] 5 ,2023:223-229.

(91 A Bt OO, & SRS ORI R S R ER (). RARTAL ,2021,41(08):163-177.

(101 200 Sk, YA | 4 . PN Z ARG R IR RS [Cl// FPIE e

FIER TRHARGIFERE » KT8 5 ARG RIS |, 2020:2423-2429.

DRIBIEWZ AL 5 32 M RERIRFARLE S (2020) IR AR TRAARA

024 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



