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Geological Adaptability Evaluation Technology for Managed
Pressure Drilling

MAO Di
SINOPEC Research Institute of Petroleum Engineering, Beijing 100101, China

Abstract Managed Pressure Drilling (MPD) is the key drilling technology for forming with narrow safe density window and being prone
to leakage and blowout. The adaptability evaluation technology of MPD is vital to the selection of well and layer and safe operation of
MPD. Currently, there is no well —established MPD adaptability evaluation system at home and abroad. The application category and
International Association of Drilling Contractor (IADC) classification about MPD technology are contrasted. The final selection is [ADC
MPD classification promulgated in 2005, which is a catalog with five kinds of fluid type, six risk level classification, and three kinds of
application forms. The geological adaptability evaluation methods of MPD are established. It is the three —step evaluation system,
including necessity evaluation, feasibility evaluation, and technical and economic evaluation. The key technologies of MPD geological
adaptability evaluation are developed, namely, geological environmental factors describing technology, fine hydraulics model, device
matching and optimization, and economic evaluation. Finally, the applications of the technologies in the Block D of Myanmar show that
the established classification and geological adaptability evaluation technology has the highly practical value.
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evaluation process
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Fig. 2 Hydraulics analysis screening process
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Fig. 3 Fine hydraulic model scheme of managed
pressure drilling

33 BEEESME

FRAE 5 T 19 T2 2 $ORT MPD 19 IXURS: 55 28 80 43 % 17 114 15
HOCE , A H B GZMIL R CR TN R 2Rt
B WA ENR TR S RE NI 0t i



] jcmik

##E S 2012,30(23)

538 32 (Articles)

& IR, MPD &R E AL AE WA 4,

I

w5 m| | 5| lwm| % #
Blla| x| &)= S
2olw||x| 2| |® | x| |lw| & |F
2l wl|z| [m] % Al Al #| %] =
el |e| [m| s % |z |m| & |%
| u| | m % % &| &
T T T I I e S
| L1 I N R B
‘ MPD3 5 R ‘

4 MPDi&&mEFERE
Fig. 4 MPD equipment mating method process

3.4 ENERFE

(1) IO 45 ] IR 9 e

H IR W Hs e i TR T2 R ARG TR ) v AR N B
AT AR BRI BT RO 1 Il fee Jm AR e 2 R AR
Pt B il Bt A v PR 28 RR B9 58 3 T 2 S i IR
BRGNS | sa TP 5 i 7s 93 AR i J7 1% 2EA T IF 10
] e A0l 0 B PR BT

W A 4 T O
gk AL B Ay BAIEE

MW

‘ ELMW L Bl e, ‘
VR T,

3
Vo (A 9T, 5
‘ R x

J‘:]ﬁ o |_l”.'|‘.'.':¢.ul;::';.-....
[z

| et itE, |

E5 #HEEEHFAEZESOETERE
Fig. 5 Calculation process for CBHP MPD
fluid density and back pressure

(2) HE AR I 0 (o] -5 HE R A B AL e

FEAARIS | T 45 2 FOOT 2 52w R ) 22 A
3y X TR g A R O R ) U 2 TR R R S
ATRET R I T S A%, DR 0t SR 2 AR IR RS ek sl A TR T T Y
Pegl o B AL I W AR, 2 1 T A ] TR A

SCIESCE & TECHAOLOGY REVIER

T B EL A i 3 B R T T3 B A (181 6) 5 R S Bl kI
BAE SRR,

F i E/(Ls)

0 5 10 15 20 25 30 35 40
1 20 0
2 15 1.274 []
3 10 Lot
4 5 = HHHR o HOFE gsis [
5100 5733 j
20 15 10 5 0

F1 [ H/MPa

6 EERMNFOEMEESHEHMEBETL
Fig. 6 Step changes of back pressure and
displacement when connecting

3.5 ZFMEITm

5 1 Bl A AL S5 Tl A Al 2R 7 I R] sl 5 At R TR
R WA B 2RO A B R I ROR Y 2 O B
Fo a3 Xt bR A 5 4 R A I 1 B T A A TR A
M DR AE e, H T o it 2 AL 3 SO B T 2
i EIN P 91 IS S Uk | eV N IR O AN | 2 so e D
0N EINUIPI S 05 B 2 D IR 1B S 9T IN D IRE 9 N
Bk P

4 3th R & Rt VE 4 % S BIRL
41 A D Xk MPD & AR S EHiFEM

giifa] D X BB b 0 2 22 0 32 B G e O T o O
Sy YHE R IR B R T AR B & R KR &8 R AR I,
RENHBUE 2, WO T AR R0OR, B m T AN IR AR,
Yagyi-1 J 89 45 58 R A 29.3% , 5 8 5D S 4 IF AR AR e it
\Z, &R 2563%, Hrab IR 1375750, &
17.14% , &b BR-R & 241h 5 5% ; 10 46 24 7= I 850l B 2
FRTEMRIR 58T 9%, T b BRI TR b 56 25 5 | R Y
PEFREFE] 5 T 1%

WE 7 LVE S, LR YHEE R TR I O,

hiaig i yip = e in
T T T T T

4 W B (g om™)
SES-————mpRR

0 500 1000 1500 2000 2500 3000 3500 4000

7 Yagyi-1#H 44N EHEHE
Fig. 7 Four pressure profiles of Yagyi—-1 well

39 Im



] jcmik

¥ 3518 32 (Articles)

B S 2012,30(23)

SCIEACE & TECHAOLOGY REVIER

R b Z AL BRI - B A X IR R
T R TP AR AR N, Wi T e % B e H s T 4
TGN T2 (06 R R HE 5 B0 S5 Bl 78 P Bl O T
AT R XE , MPD 4 8 AR J2 A ple 3ok o ) JBE 00 A 80 12—
4.2 4f D Xk MPD $ AR KA B ATITHE S

Yagyi-1 20 1 % 4 e % 5 10 7%E . 18 800—
1500m FBt 22 4% 1y 0.1—0.15¢/em’®, 2 YHRE J1 5
TR R o8 A R T Bl 0 H 00 e 5 9% B B AIG AR F I 35
1, HEEAR™E,; fE 2000—2300m B, weE N
0.085—0.10g/cm?, fif FJ 04 S 1 W % BE /N TSR R 7, i 3 T
It A E IS R A I ECD /N F w2k K1, izt
BT 20wk, E B W2 T80 2800m KL% 4% 0
7 0.08g/em’® 2247, Al B Bt —#F | b T U3 % AL T4
TE A7, BB R IR F

U4 A PR T HE S I ECD>re (135 5 1 24 5% ),
[F] i ECD>rp (FLBR s 77 2 & % %), H. ECD<rl (I 25 JE 77 24 &
25 Wt & max(re,mp)<ECD<rl, %4 11 5 K/ A rl—max
(re,rp).

Yagyi-1 JF 3600—5000m F1 Bt , b 2 & 1 55w 2% He ) 2 1]
B2 40 1R 0.05g/em® ZE 47, MbJZ K ) 5 0558 ) 22 e) i 4¢
S EN 0.25¢em® 2247, HRHESC BRI AT R RE (B R
1.99,PV 2 109,YP & 34, HE#i A 600L/min) 1155 ECD K
2.22¢gfem® (15T ZE A 18] 1) [ 7 9% 3 K 0.22¢g/em’®) , I I T I
KET) B sk 3 2 i ) S B0 B R T

1M MPD % 5 AR —Fh 38 1 9 85 5 T 20, nl R 42 il
SRR IR S R T PR RERR E 0 R R ) IR SRR AR < BE
AN AR AR S

R Yagyi-1 R J31& 040 B, 78 5500m 40 MU 2 i )
FH0 1.90, W% &5 7K /19 104.5MPa, X% BE 4 105MPa
B 5 UL AR 7 5 2% L TOMPa 5 JE B 525, L KA [ ) 900
B YT R A I B T R A TR A R
Wi SR S T B A o B R R R K R VROME B T, 9
16 1.96—2.20g/cm®, %t T MPD J [ [ WE %% 10 26 4%, H s 5
B9 1 93 A 35MPa, 1 #8 TADC 26 T MPD £ A 9 XU
A3 IR G R h R S G, T RS R R A S A
5,558 PR 5A5,

4.3 #f D Xk T1 # MPD AR AR K F ST

P11 2010 4 1 A 23 H [ 2369m JF 46 WU IT4q i ,2 A 27
H Bl 3427.95m H A HT , BhiE 2 3428 2m 155 HE T
AN G AT S A 1B R L 3 UL R R 8, 4R e e
FAFD, 7E 3025.17m fHI5F B8N H, T FJy Tk e 2 )5
2976m %k, 2010 4F 4 A 7 H fiHF, &k H 42 149.2mm 4 A
30 HIBUAI AL #E 2 3751m 584k . A 2908m F| 3751m HIHT 65d,
HiHLHE %R 2.4 7%, 4658 156 Ji$.

0D PR T o B bl B A R ME L P1 JEAR I

T1 AR B it AT 1 4 gl I i) T 2010 4F 12 H 9 H
PR A 20 ik, 2011 4F 1 A 18 H ¥R 457 % 3830m 5¢
£ MPD 55 9% 1 5 25 50/d, W% IR 2 H Dy 39 5 2600, 45 HL 3%
936 T3, Mit 132.6 T FEIG , AN ERM B, 2T
— ZEE T A LA A 23.4 TG,

25 Lk, SR H MPD £ AR WA R0 gL gii) DX e i 48
A ST O A,

(6]

g
(1) TADC 43 282545 25 18 1 MBS ) 0 A 24 20 i 3 22
JI KN, B4z, o FH R 2

(2) ##31 T —%& MPD/UBD 4 A3 W M4 I ik Ji < =
B EM R R EE AR LB M AT AT AL
VAN .

(3) 8 il b J55 338 3 4 T 1) S 1 R B 55 b Jo 3 355
PR AR KAk 238 s e Sk R oy
23l A1

(4) ¥ AR 3T B9 b TS I PR PR AR ZR 8 T i) DX
He Gk T P B IR E R W FHROR B

% 2% X it (References)

[1] Helio S, Joe K. Simple managed pressure drilling method brings benefits
[J]. World 0Oil, 2007, 228(3): 12-17.

[2] Medley G H, Moore D, Nauduri S, et al Simplifying MPD: lessons
learned, SPE/TADC 113689[R]. Washington DC: SPE/IADC, 2008.

[3] Silvang S A, Leuchtenberg C, Gil I C, et al. Managed pressure drilling
resolves pressure depletion related problems in the development of the
HTHP Kristin Field, IADC/SPE 113672[R]. Washington DC: SPE/IADC,
2008.

[4] Hannegan D M. Managed pressure drilling in marine environments—case
studies, SPE/IADC 92600[R]. Washington DC: SPE/IADC, 2005.

[5] Sylig S, Eide S E, Torvund S. Highly advanced multitechnical MPD con-
cept extends achievable HTHP targets in the North Sea, SPE/IADC
114484[R]. Washington DC: SPE/IADC, 2008.

[6] Xiong H, Shan D. Reservoir criteria for selecting underbalanced drilling
candidates, SPE 8162 1[R]. Washington DC: SPE, 2003.

[7] der Werken T, Boutalbi S. Reservoir screening methodology for horizontal
underbalanced drilling candidacy, SPE 10966 [R]. Washington DC: SPE,
2005.

[8] Alajmi S E, Jerome J. Optimum selection of underbalanced techniques,
SPE85322[R]. Washington DC: SPE, 2003.

[9] Reitsma D, van Riet E. Utilizing an automated annular pressure control
system for managed pressure drilling in mature offshore oilfields, SPE
96646[R]. Washington DC: SPE, 2005.

[10] 8 1 B, 56 360, 255 265 9 4 P B9 A0 MM M I BF 2. 75

AR T2, 2010(2): 6-10.
Zhao Xiangyang, Meng Yingfeng, Li Gao, et al. Oil Drilling &
Production Technology, 2010(2): 6-10.

(RS KE,X0RW)



