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Key technology for drilling and coring in southern Songliao Basin
CAO Huaqing1 , FENG Yunchun?, YANG Yichun', ZHANG Yanchao', WANG Dianxue'

(1.East China Petroleum Engineering Company, SINOPEC, Nanjing Jiangsu 210019, China;
2.Northeast Oil and Gas Branch of SINOPEC, Changchun Jilin 130062, China)

Abstract: To effectively solve the southern Songliao Basin oil and gas reservoir core bit selection difficulties, low rate
of penetration and unstable core recovery, the core barrel and the core lifter were compared and matched, the core bit
type was selected and the case-dependent core bit was investigated through the analysis of the geological characteristics
of the coring interval, the XRD element component proportion, and the formation drillability. The coring assembly and
coring parameters were optimized, and the coring process for different reservoirs was improved. The selected coring
tool and the new coring bit were used in multiple wells with the average core recovery more than 98.98% , and the
highest mechanical drilling speed up to 6.03m/h. The application of the optimized series of coring bits and the complete
key technologies has solved the technical difficulties in coring in the southern Songliao Basin reservoir, which can
provide reliable reference and technical support for subsequent coring.
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Table 1 Quantitative analysis of the whole rock with X-ray diffraction
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Fig.1 Inner barrel bearing joint
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Table 2 Drillability extreme value vs coring bit parameters

Hh )42 A B Kd AR RS /mm JI3EL A /() A Sk
o )2 <3.5 19.05 5 10~15 GC605T
i 2 3.5~5.0 16.10 6 15~20 GC506T
rh R )2 5.0~7.0 12.70 6 15~20 GC406T
i b )22 7.0~8.5 8.00 8 20~30 GC315M-11
A b 2 8.5~10.0 He 12~16 2P

IR Sk A A B 2 LA AN FOR R0 L R A
PR 455 A T A G 3~4, 2 8% 16 mm 15 |
6 J) F & AT AT B B 8 Sk, an GC506
T RS,

B T A 4R 2 DL R AN RD A AR BR M D
kA 2 W A — B, A T AR R e 2 2

FA RN 6~8, W 13 mm ¥ (6 JJE h i
HI AR TR BOG AL L, 4 GC406 T MC13124 1,
B VDT 2 RN ok A 0 2 A AR )2 DL i
Bk R S KA S L A RO 5 BT
R 2 R E AR, A5G A A R GLE 7~10,
VEFE 8 mm i 8 JJEL I 4 AT AR B IO B Sk



A8 113 AR PR AL A b T S R T B G BB AR 53

GC315.GC315M .GC315M- [T BG4k
3.3 HEE M BOL A kL ik
3.3.1 e viE B Ak ik

B0 2 32 2 DUE AL 1 B T W B i) IR S (5
ERR TR F L S U S A A R
%o BT 1R U BUL I 45 A 2 A L R
J7 A B LU AL 4 5, VR R GC315M 7Y
Bt B 3k 3% 22 B0 10 1R, B i#F R 180.34 m, A
O K 180.34 m, 50 AR 2R 10056, ~F- 34 HIL B 4
3.54 m/h,
3.3.2  EAHOLH LW

SEBLOHE AR B RIER R s &
BRAANR S ARFRAE TS E SO
e 10, ¥ 8 mm ¥ . 12 JI 3 A% 17 /i /1%
T B Sk GC315M - I 8537 A il /19 G506-BZ
(57 0 95 0ib 15 A E 11 PDC IR A ) BBl 3k, 2 1
FLHC 3 F K, B #E R 18.30 m, A0 K 18.30 m,
FrOWOIR 2 100 % , F- A PR A5 #E 2.01 m/h, & T
Tl A 2 IO A Sk B9 AL AR (0.40~0.70
m/h).

BEIRLE | AU 2RI 5 b )2 2 A B v, AT AN
PR 22, DLAEFE 12 B HO B #8002 SR 24 R L0 B Sk
5 R AR 4 WA BB B Sk, HILARCRG 18 IO R
B U A I ) AR B R R, 2 T s g MoK
OB o B X LR ) B, B 2 B3 T — FhaE T 3
FHZBOL I PDC &Sk (WL 3) o &Gk it T
124 D18 e S e AR E T 124 J1 8 64 J) 3
b 0 A B 313 mm AR B Ik A A
17°, 38 6 A~ JI 3 143 5l A6 B 280 13 mm 7 B,
TS50 FA R 15°5 A JT BEAT B — 45 R6 11 /55 Kl
TOUHR 7] 36 2 [R] 5 e R, 0 T A 0 3 2 1] A R
Je R TR R HE S R AR B Sk A AR B N AR AL R
JE N KGE o 32 2 e B iR RO Bl Sk 7E Ll g R
BE2A Hb 2 B0 Bl R 5, U005 4™ E R Sk il R
i A BLAR Bl AT A ) L, o Ak e HO IR L
1AV 25 7 R ) HI 15 2 8000 45 5 Wz A K L R
J2 A R T DD E AR A AR AR PRAIE
AR BT E TE A I T e B . O
i3k 7 45 4 G506-BZ.

Fig.3 G506-BZ coring bit
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Table 3 Field application of G506-BZ coring bit in various wells
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4.4 INGE ( Earth Science Edition), 2009,39(3):353-360.

A 3k R T 3R T i A TR L SRR B R A
19 P kAT 52 10T B i B3 e L G 1 25
DR AR 98.98 %0 P B HLMUA 3 3.24 m/h i Bl
P 6.03 m/h f8 W FHASCR: o
5 HivSEi
(1) AR Hf5 it 2 J2 1 5 5 A0 ] B P (R, Ik T
A T) B 5 1) 2 B BBl Sk LB BT, Ak 1 O
B R A D TR T O T R LA R R A LG
AR

(2)H5 B I A R 0 RS 45 55 L IUAE P 22 A R
B ED R Z A B AR AR O TCRT DL ARAIE
HOWRARIEE 98040 PLE .

(3) Wil 19 G506-BZ Bt 4l 3k, AT LA K i B2
i s MR S B ALBRCR, 3 IS5 )1 X &R B L
LB AT RSB R O W R A R g BT Y O

2 % ik (References) :

(1] SB#E, T SCH: XU, 45 PN L 2 o w3 1L s [ ], 3 AR 2
AR GUERFLENT) , 2009,39(3) : 353-360.
GUO Wei, YU Wenxiang, LIU Zhaojun, et al. The burial his-

toty of the southern Songliao Basin[ J]. Journal of Jilin University

(2]

(3]

[4]

(6]

B B BRIGE S, £ g DRI B SR M s G R S ().
AMEHREAR ,2011,39(6) : 19-22.

MU Guochen, CHEN Xiaofeng, WANG Xue. Difficulties and
applied technical strategy in deep well drilling in Songnan Area
[J]. Protruleum Drilling Techniques, 2011,39(6):19-22.

HL AR U X KL KPS BB I AR LT ] A il Bl 4 4
A ,2013,41(6) :62-67.

CHAO Guiye. Optimized horizontal well drilling technologies
for volcanic formation in Songnan ArealJ]. Protruleum Drilling
Techniques, 2013,41(6) :62-67.

AL, XV LB, AR I A 08 T B KL s R SR OT
KSR IM. At B A R, 2014,

YU Kai, LIU Wei, SHEN Aping, et al. Exploration and Devel-
opment of Volcanic Gas Reservoirs in Changling Fault Depres-
sion in Songliao Basin[ M ]. Beijing: Sinopec Press, 2014.

VR W1, gk HE XL, (A2, 45 A L 23 b R T T R e o 5 %
ST AR AR, 2011,39(4) :119-122.

CHEN Anming, ZHANG Jinshuang, BAI Binzhen, et al. The
drilling problem and countermeasurees of deep well in Songnan
Area [J]. 2011, 39 (4) :
119-122.

BCRE AR SC, N pE L, AF L AR AL G F R Ol s i R R AELT ]
TR AR BERBHE ) , 2020, 50(2) :635-643.

MIAO Changsheng, XU Wen, LIU Yuhu, et al. Characteristics

Protruleum Drilling Techniques,

of volcanic reserviors in southern Songliao Basin[J]. Journal of

Jilin University (Earth Science Edition), 2020,50(2) :635-643.



B A8 114

AR PR AL A b T S R T B G BB AR 55

[7]

[8]

(9]

(10]

[11]

(12]

ZEEEAR L AEOE R AE S R )2 IR0 i R 0 SRR 4 A R H
BT ] 70 TR G Bl T ), 2018,45(12) : 12-15.
LI Xinmiao, LI Kuan, LIANG Jian, et al. Core jamming causes
and prevention in drilling difficult formation[J]. Exploration En-
gineering (Rock &. Soil Drilling and Tunneling) , 2018,45(12) :
12-15.
B, iz AR L S 0 I i 2 BB RS R (AR
IR T220,2019,42(1) :99-100.
DUAN Xulin, ZHUO Yun, HAO Shidong, et al. Understand-
ing and suggestions on preventing coring from fractured stratum
[J]. Drilling &. Production Technology, 2019,42(1):99-100.
By, =) 2R, A R 2 0 B LB T IR M R (T ].
TR TR G 4l TR, 2020,47(7) :56-61.
SHI Shanshan, YAN Jia, LI Kuan, et al. Research status and
prospects of coring tools for broken formation [J]. Exploration
Engineering (Rock &. Soil Drilling and Tunneling) , 2020, 47
(7):56-61.
AR, v IO AR TR T B 13 AR A R 2 D IR R
(7). SR 5T %, 2018,8(2) :80-84.
CAO Huaqing, GAO Changbin. Shale coring technology in
Longmaxi Formation and Niutitang Formation of unconvention-
al shale gas field[J]. Oil and Gas Reservoir Evaluation and De-
velopment, 2018,8(2):80-84.
LR . 22 TGS TR LT A B R R, 1991,19(4) 1 12-15.
JIANG Yingzheng. Multi-purpose coring tool [J]. Protruleum
Drilling Techniques, 1991,19(4):12-15.
GEUEIT, 327 30 B . TUA HZ O SRS e s BT [T

[13]

[14]

[15]

[16]

A MBI A ,2016,44(1) : 39-43.

LIANG Haiming, PEI Xuewen, ZHAO Bo. Research and
field application of shale formation coring technology [J]. Pro-
truleum Drilling Techniques, 2016,44(1):39-43.

Tl R IE R R B I T I B A R S R (] A7
JHHLAR , 1995,23(11):32-37.

JIANG Wei. Elastic stability of drilling assembly in horizontal
well and downhole with high inclination [J]. China Petroleum
Machinery, 1995,23(11):32-37.

AP RIRE A BT SR R R TR LT]. Al R T
2:,2008,30(2):1-9.

LI Zifeng, LIANG Erguo. Research status and progress of drill
string mechanics [J]. Oil Drilling & Production Technique,
2008,30(2):1-9.

# R PDC IR 3l Sk 75 W R A A b )2 649 D0 1) 4 HE A3 118 AL BT
FELT]. P AL T, 2019,45(8) : 21-23.

DONG Chenchen. Optimization of cutter layout of PDC coring
bit in hard and broken formation[ J]. Inner Mongolia Petrochem-
ical Industry, 2019,45(8):21-23.

EAEPC, Je i . o b A R T 2 2 I R R
[T) AT B4 A, 2019,47(2) - 28-33.

CAO Huaqging, LONG Zhiping. Key coring technologies for
the Dainan Formation and Funing Formation in north Jiangsu
Basin [J]. Protruleum Drilling Techniques, 2019, 47 (2) :
28-33.

(B FZ)



