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The Drilling Problem and Countermeasures of Deep Wells in Songliao Basin

Chen Anming' ,Zhang Jinshuang’ , Bai Binzhen® ,Chen Tiancheng’

(1. Drilling Engineering Company , Sinopec East China Petroleum Bureau, Zhenjiang, Jiangsu,
212003,China;2. Sinopec Research Institute of Petroleum Engineering ,Beijing,100101,China)

Abstract; The Changling fault depression,located at Songliao Basin in Northeast China with rich vol-
canic rocks distributed widely, has abundant natural gas source,it has a promising potential of oil & gas ex-
ploration. But the geological condition is very complex,including unstable wellbore, high formation abra-
sion, poor rock drillability, slow ROP,long drilling period and excessive CO; in the reservior. In order to
speed up the exploring process and resolve the drilling problems which restrict the drilling rate of penetra-
tion, this paper analysed the early drilling and completion data and makes downhole complexities known
clearly. Through the comprehensive research of the drilling geological environment, the formation pressure
system,the rock drillability and the stratum mechanics profile, the scientific foundation for designing wells,
selecting the bit types,operating at location has been laid. The paper presents some technical measures to
optimize casing program, choose high efficiency bits, conserve the reservior with drilling fluids, test and
promote the new drilling technologies. By adopting these measures, the wells can be drilled with high quali-
ty,high rate of penetration and high efficiency in this area.
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Table 1 The rock drillability test data of deep formation in Changling Area
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P 101 3
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Fig. 1 The rock mechanical analysis of Well Yaoshen 2 using logging data
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Table 2 The pore pressure testing data of Yingcheng volcanic

rocks in Changling Fault

4 ZE 10 IR/ m  FLBES/MPa KR
EH 1 EWAH 3 540~3 750 41. 660 1.17
FEYR 2 EIR4l 3 761~3 984 44. 050 1.16
MR 3 EHIR4l 3 585~3 610 40. 528 1.15
MEG 43 B4l 4158~4 168 45. 660 1.12

3 BRI R
3.1 H#HEEHMMRLIET
G GEA B B R AR R L KA

XATHIE ORI M E B LT :$339. 7 mm K2 E
EHBUKAANTEE S B2 B 6244, 5 mm HARE
BB BB EA R O N E 2 BLSEAT R
G R SRR A B ENERETA
$139. 7 mm B 52,

BT 322 A R R R IR B K 1 )23 1
TR B W RE R R 9 R X I B S5 M AT Tk
#E:—JF R A $346. 1 mm &3k FFFL, T A $273. 1 mm
BFE; F 6241.3 mm IR F5ETF A 6193.7 mm
HARERE : = JF R #165. 1 mm 4l 3k B % 56 8 I
Tk o Bl T Hb 5T 3 A H Y )2 R AE DA RS
TR FE T BE R A 2 ORI B R 0 S5 IR & IR ]
DBRMMARZEE TR, A HEAREEH 2 12k
M )2 TR, = JF Lh 6215, 9 mm g5k 524N, T A
$#139. 7 mm RB&E 58

3.2 ghKiEE

Bl Sk 1B BY N FE 43 1 5E B O R L BT R O3 A
TR S i FHRCR GE 1 L b J2 55 PR 43 B L D 5% 0 9% )
SR AT Rl B S AN ) 2 T A W] T IR
18 s T A Al Sk 8 YA AR . K 04 b DX ROV 2 2
PE2H 3 2 . 42 m PDC 4l 3k U1 |l A /4 40 8 5 BE )
FIGC bty 58 32 4 ) 0L A2 Bl B R 5 B A S
LT 3 JZ 3 5 v R0 56 Al Sk o 0 T R 0 R L 0 O
e ALy 0k L R T K A i 4 R 2 BRI 4 M A PR AR
%T’J

201 I R 202 JF R 3 I IR 4 .

5 #%ﬂﬂ%(ﬁ 6 H %5 5| 3 Baker Hughes 2 &)

HCD506ZX BT HC407ZX & PDC 453k , 85k F 1y

HERA18 m, HUBR BG4 5 3096 ~50 00 s IR 7 IR
FH“PDC B 3k + B8 AT + 56 587 1) BUIK &2 & Bl dE R
2 324.22~2 764. 15 m H-BOEH MU A E 2. 38 m/h,
55 R AR LG L2 B R 3 e AILAM AN 3 T T AR B
s R 3 VTR S AR 201 AR B A DLE
H#JZf# ] MXL-DS55DX Bl 453k, SE R 127 m,
P 1. 60 m/h,

3.3 SHEBHETRRSHE

T2 30 I 3 234~3 352 m HECAE N T A 464
KA HERE R N T W S ey g, 3R 118 m, 4l
BiEfiE) 81 h, P LAk AN 2 1. 46 m/h, 5 F B
HH G ATL A ARty S 2 i 44 %%,

HLEL vhih 28 A N AR AL T X HEA T T 028 g
B8 T BAFSCR GTI 10 HH7E 3 233. 30~3 503. 82 m
B F 2 0L M RG E 3.21 m/h, BL A B R

& =



« 122 - G Bt 4h

78 # R 2011 %7 A

69. 84 %) AT IFE I O —% 2% 4 Hh 2 2= i
NSRS e RIS T

3.4 RIFEEMHABEA

B2 33 B RE A0 ) By 35 8 2L A B R AR 2
A A AR DRI BOR T BERR E RE . IR IR
L3 2o i FH o e 7 3 BOR AR B o bR R A B
B AA R R B R B 0. 98, B AR X il )2 1
SIS e . A 7 5 LB U B LA A 0 O
B4 T AW DS-301 %5 5 35 30 37 DS—-302
T8N 0 WS SEAR » BT B AR5 T T 5 38 4 i Y
AR A A HA R A A RL L AT A AR e e D R A
AT B 85 L B R ARG U=

3.5 SE/AREFERKE

ARG TR R RO /N A R T A
IO 3R T« BE 106 B R BIR R 3t 4% o ML BBt K [ N 42
A i R T B O T L K SBOPE B8R ) 25 D5 T 1

TERR . X 1 JF OB 2 IR R R 3 k47
TR R AT M A BT BE T B SRS S T 5
JEJ7<<0, JC IR PR AR A4 X, AT DA St SR B . R
DI BERE, R B X 3 1 #E AT 7 b J2 I 4R 0 By L oK
2= i RN K B b . I R RS R R
MR 1 JF WU 2 L3 1 4L R SR Sk AL e 2 o A
ZAIKE B KEAKRONT 12 m’/h) 5 JEIE 2
JE SRSk 4 M 2 A7 A /D K )2 B IR 3 0 IR Sk
HLAT b2 1K AR /N, 255 2 B ot He AT,
A[AE 2 500~3 500 m H B U B8 L E 4l b
J2) ST ARG Bl I S AR P A 2R S K D) K i
B A SR 0L TR B R T AR A O ET T 24 B O
@ 1 051 h(Z) 44 d),

2007 4 AL Z5 ML TR 2 1L i 2 S it <A B
I 11 IR HUMRG 42 = OR BT . 2008 4R LIk,
ERZFEFAEGE 2 Il e LI OB 1 ik
9 H ARG 31 M IR 2 H A7) W L
A AR AR TR bR g L 3.

R3 BIBMSESEHFEARERGEIT

Table 3 The technology index of gas drilling in Songliao Basin
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