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Research and Industrial Application of Drilling Technology of Ultra-deep Wells/ZHANG Jin-cheng, NIU Xin-ming,
ZHANG Jin-shuang (Sinopec Research Institute of Petroleum Engineering, Beijing 100101, China)

Abstract; Offshore oil and gas exploration is advancing to the ultra-deep structure field. For Sinopec, it is very common to
encounter the complicated geological characteristics of complex pressure system, ancient sedimentary, HTHP, fluid toxicity
and difficulties in engineering mechanics. In terms of drilling engineering, the technical problems exist in design optimiza—
tion, high construction risk, slow drilling speed and quality control. In well drilling construction, long drilling period, com—
plex circumstances, multiple faults, large investment and even being difficult to reach the target layer for some wells were
experienced. Since 2005, based on Sinopec’ s ultra-deep exploration and development in northeastern Sichuan Basin and
Tarim Basin, through strengthening lab simulation and theoretical analysis, 7 innovation achievements are produced as fol—-
lows ; (Ddetailed description technology of drilling geological environmental factors with multi information comprehensive in—
version; @well structure optimization design based on risk evaluation of drilling engineering; @technology of gas drilling
with oversized hole and fluid conversion ; @efficient rock breaking tools and the supporting technology ; Sulira-leep horizon—
tal well trajectory control technology based on conventional guided drilling; @ultra-high temperature and ultra-high density
drilling fluid technology ; Dcementing technology of preventing gas channeling with high acid rubber latex for gas field. The
field tests and industrial application are carried out on these achievements and the supporting ultra-eep well drilling tech—
nologies are formed, which makes China’ s ultra-deep well drilling technology step into advanced world level.
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3.0 g/cm’
2.6.3 JERLT M S AR AR R AR

3 Ao A ) % ) S b B A O E KPR
RPN 455 SR ) P I 8 5 96 8 180 v 38 Al R
05 EASTRIEC 75 B S A 7 AR e P B 35 i o
P PG YRS BIRRE M AR TS IS
(Y SER T2 B T BT R A A e ) v 2 A
38
2.6.4  FFR T RETGIKT I 258 B Al 1 93 PR il L
HA

BN BRI IR A B i, A kD bR
FIRCRREAR R LA, 5 2 BOR D) T e, P B4
R, TARTE TR E PE | R He I8 2k AN & s A
il AT s AR B U A BRI TR 4 v 8
W, RERSTE R L Y A — 2 SR DU AR S Ak
IKPE BB I, A 5 4 A RN S 590 ORI | e gk

FIRFEpd BE (/R T, B RAE TR ma /N, 45 B
TN BIBL ST, B BT 2. 26 ¢/em’ IR 130
CHMT IR0 W R EGE R 0. 12,75 8500 fif o
T G X R TR R A HIR A SF-H: 1 B B 2 o T A
2.7  FRMES RIS I K e AR
ES

EEXFRtE SO S IR 2B, TR T
ik (T v TR ok 77 A T K U R A R AT
WREKIRRAR A
2.7.1 WHRIJF & T HA H EH AU IR i
Jeg i B LK T3k A R

RYHITFRE T SR R T CO, (H,S KR
AHLER KB A B AR ST, &5 T €O, F1 HLS JE§
PR e S e i TR s N ik A58 T
SR K U A LAt s . 7EREI N %
ST €O, H,S K CO, H,S A7 &M R KRG
JEMBFFE X% CO, H,S M CO, H,S HAFEEA Rk
AR & A TRIEEN T i, RE TR
T CO, H,S K CO, H,S A7 5 T /K Ve A i ik
HLELS S RIS $ 1 T H.S . CO, IAFRET
IKVEAT B b il IR 2R I B T A B Ar R e Y
JKIERAR R 3T CO, (H,S JEHAHTR DC206 4N
F,IELEPIZ N 3 100 i e v TR A [ B
IR, ISR N 100% , A T I E R Kk
B R, BIE T & 8o T 2R H A= RN
DC200 IRFLIT R IRBE B K IEIKIR R, BRI R T
BT AR T R BCEL LA R RECE R SN 7l
AR T IEFLKIGIK A I SF B AR Ak, ke T 7Lk
TSR A 5 RS 7 1 2 B — R B B AR ML, 7k
T Ak =5 KR BT APL 2R K =50
mL, iR R <2, Ml R 24 h BUERSRE >
14 MPa, ITE 8 T R0 B9 7™ i, #6 VO )1 RHT 58 4 5
BT 10 H R B S K, A4 5 100% , I B %R
90% .
2.7.2 JERLT KPR EEIRT] 3.0 g/em’ B R
WK R RN 1.2 g/em’ BUHAR S K
Hcd LN

I A SR ST TR e R R A
JEK IR R Ve, BFRIOT & T HA A 374
BT IR U8 3K AP S e = L 2k 7K 57 DC600 F
ERZEEER DHI00, DC600 1 8 38 1 I , A i i
F 180 C i, HEA Bl K g 77, 18



10 BB TR Ca R 38 T

201541 H

3.0% ~6.0% NG HE NKIHK APL KKE <50
mlL, HHA RAFI AR, AN SZm K e A 08 & R,
24 h KIRATHREEIA 19 MPa L) |, IF- 508050 484
FIEA R R, iR Z2EE 7 DH100 HA iR
JEIE R Bar o ibEfe | R A2 BERCR %
R, TE 180 C iR T /K YRS AL B AT 25 300 min
DI E,24 h KJeA P s BE vl 15 %) 21 MPa DL |, 58
R ARG FE v TR T A U8 2 R AR s [ e 88 4[4

DL ORI & 0 e il B < 27K 5] DC600
SRS DH100 A 3Eat , 52 % 18 & 2% 1 A
R AR PR AR R, 5T T /K V8 3% %% i ik 5|
3.0 g/cm’ [RGB KIRIAR R, 24 h K TRAT 58
JE > 14 MPa, KIBIR VTR ENE <0.03 g/em’, KIR
WG ETERE R B SPN H <3, Bl 5E il T 10 HHik
BN, FEE TR 1 H03E T A KU 3K 2%
H}2.78 g/em’, B 2.82 g/em’ WA TREHT 4
S, AR 100%

DABC T R 25 O B S Ik S sl 0 i T & T
WG FEI BN 1.2 o/em’ BIEBR K
PeHARZR 24 h KA BREE > 14 MPa, /K IK TR
FarENE <0.03 g/cm’ ; LUKE HAIF B 1R R 1L R ol e
VERE AR FEA R BT 2 T %% 3 18 A IR
BB R 1.5 g/em’ MRS K IE AR Z,
FEHEER 100%

AR B RAE TCI L FNE T A3 1 4
N IS T RAF BN R B T — &5
BT R R R A2 R IR AR, TETI A
TEARERIX 2006 4F: LA, 17 57 50 B RE 77 v AH B R BT
A 34 HHIREIHHAR S TAE, LRUE T rE A AR
HEI R LR R . 2006 4E LK, - H— )k
HHERIEE] 96. 4% , AHTHRIE W H AT T 2 1
FER R A FE, [ BT G A% R 100% , 10 R 33k
80% , Bl Mo 1 3 Tl IX = RS I JR 3R s
B =B R TR B [T R AR HER

3 BERHMHBARWEA

3.1 FETCHMbIX Y10
FETCINHL KB R EL AL 17 11, S R

7058. 0 m , V-5 R b P T Y 513. 62 d 4%

F1]400. 18 d, &5 HI4A%T 113. 44 d, 3945 R 10

RHIT 22.09% , ELIFHLI RS 3 46 = 20. 25% ;B IR

ISR T 12 1, S IR 7595. 12 m, KB
R B 783,83 m, V-2 & JE I f 1 A Y
511.73 d 45 %8 3 393.40 d, V¥ %G 3 8 W 46
128.33 d, 448 1 25.3% , XN A 2 v T
35. 8% ,JTANE T BIRACE ISR GR (ST 101 -
TH H7971. 00 m) FIHEPREGE (ST 121H H- iR
6991. 19 m) I FL 20 5, B SEE T ha b
MERE KT B =90 H AR, ooV & O &
PR T EEHAR SRS, b T oo X AR TT &
551 ) O £ S N N W I 201 ek
3.2 FEEE I K A1 FL R
FEET A2 5 FET 5 L BRAE A5 L X4 h
96 13, 1 H I 6574.76 m, F &l 152 5
29.5% EiIF R R % 23. 4% (465520 d) . Hrp
PR X N 12 O, SE 49K 6201. 08 m, -3
BUBBRG R 7 10. 6% , P-4 55 I JE I 46 %0 34. 6% .,
BRIE 2 — 12 H 52 8 7210 m, B AT 78. 83
do AEAFEIEIFE 5 DX HEE BB Al S A ] 3
Iy IALIE 3 E 4,

B3 s XA E R i

B4 HaRLEXREFEHHTHEL

3.3 FEEA SRR FE B

8 4Pk, i El A AR I SE 8 B R BT
2006—2013 4= ZH TS5 ) 1052 1, 58 i R H- 5 &
A7 P G A IR IR Y 69.61% , Hirp, 58
7000 m DA FAEIRI 140 O, 5 BN SERUOE SR B
65.73% , M 2006—2013 4, i [& £ {1k #E IR I O
JEIAR W 46 08, 2485 T 51. 8% , HLARN 3 A
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5K AT TR ORI S Tl AR H] 11

e BiHRE T 29.3% , WK 5 FiE 2 s,

B5 HEAUIFERATHYESNMEETL L
x2 HEALS ERBRAHFRARERATLL

G RNV EEIRR, SEIEE SRR
iR g m JE/d /(m+ h™")
2005 4F 41 6151.21 247.73 3.89
2013 4F 190 6689. 34 132.43 5.03

FEARAT L HAHN 346% HEAN8.75% 4i%E 51.8% 4R 29.3%

8 A, A AL ANE LT 58 T — i
U IR TE T — R E N A4 5%

(1) VR 1 HFHIR 8408 m—— PRI

(2) ERE 1 7026 m (235 C) —ZR AR IR
R R

() JFF1 FH: 7560 m—U) 1| Z bR I

(4)7C3101 - 1H F 7971 m—FE T %
KIS

(5) JC 121H H-TETH 6991 m—1i: FLK -
TFEIREAR

(6) B T Al H I 2. 87 g/em’” HYE PIAH
ATl TRER 20 %

(7) BIR 1 HAIRE T AHKIE R Y% 2. 78
o/em’ BFTIN TASHA 3 ;

(8)17%% in KIRFHIR , 25 S H e KRB R Ik
3252. 68 m;

(9) BB ERANHRAR R | BN Y I = T 236
C,

4 HigEEWY

(D) HEEB BRI L BUIF R AOT 4 T oo
SYUETR 22 i BRI | P A B4 TR i T R 1 ] 22 i 2
DX, SR TR R A S BLR B A T
Lok, Sl TR AT R EOR 8 R
.

(2) BT HE AR 20 T o HUB IR 2 &
PR T R B AN AR I M, RS T % T e i
IR MBS SRR, PR TR B K I
FIBLTT A AR IR 2 T S ) SRS

(3) WFFT AR B oy 1o AN W B T 1 8 el A
TR AR e 1 BB M S R T &t
N EF MR IRA T B O LAt TR g
FTIEAR S

(4) BRI E BB BT H R B i A5 e
HEFTA 85 LA SE S AR R 1 P St [ SRAH Hd
H—E M2, 38 E 2L LB A B 9000 m LA
FIRFRBTRTIE SRR N K R B R AR A 5
FE A, L H TR 9000 m DLARF IR 4
RIGTCRIGT, HS2hts— 10 I, Ll 4
FARAT B R
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