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Wire-line core drilling for Songnan oil shale survey in the Songliao Basin
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Abstract: The Songnan oil shale formation in the Songliao Basin is highly water-sensitive, which is prone to be hydrated,
spalled, and even collapsed during drilling. With use of the S95+5 wireline coring process. and optimization of the
borehole structure, bit type, drilling fluid and drilling parameters, the difficulty of protection of borehole walls in oil
shale formation was successfully solved, achieving engineering quality requirements. This paper summarizes the key

technologies in wireline coring in oil shale formation so as to provide technical reference and guidance for the similar

drilling works.
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Table 1 Description of drilling formation at the Jifudi — 7 well

I /m 2 E R - i BU
0~34.55 EHUES ARG 4 BRAD R E 34. 55 m
34.55~250. 84 T = B JEEMRK B A TUE RK AR R 216.29 m
250. 84~389. 75 IIT A B DT DU I DUA B, R B 138,91 m
389. 75~492. 85 O 2 — Bt IREEPETUE , KB REATUEJERE 103,10 m
492. 85~796. 45 Bex A JREEAA TS W U YR TUR AR O YOR TS A JE S, 208k (B0 3 DU, R Gk (6
PR D A, SR EE 303. 60 m
796. 45~925. 60 FI D B HREOTUA 5E K OYARTUS B R L JE 129. 15 m
925. 60~1008. 80 LT — B KRG A TS Je SUZRVE KA > h I TUE )2, JR B 83. 20 m
1008. 80~1170.75 SRk CREE %) FREL KRG GRS Y BRI SR R B b e B 161, 95 m
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Table 2 Measured maximum strength values of rocks

Faga R /m B SR B/ MPa Hihrsm B/ MPa
TUA 578. 00 20. 97 1. 09
s 584. 00 18. 67 0.97
s 588. 00 23. 36 1.19
s 846. 00 6.69 0.38
M 862. 00 5.68 0. 34
JUA 868. 00 9. 46 0. 49
TS 715. 00 17.97 0.93
e 718. 00 15. 63 0.81
i 720. 00 20. 99 1.09
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Fig.1 Comparison of borehole structures before

and after optimization
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Table 3  Comparison of drilling efficiency between the sharp-toothed composite bit, even and odd teeth polycrystalline bit
and natural surface-set diamond bit
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Table 4  Basic parameters of natural surface-set diamond bits
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Table 5 Comparison of caliper logging results

from Jifudi — 2 and Jifudi - 1 wells mm

Jo I W/m

50 100 150 200 250 300 350 400 440

FeHh 2 H 123.2 112.0 122.2 119.0 117.7 161. 3 135.1 156.8 131.5
SHRH 1 9F 111.9 110.6 110.8 115.4 115.4 114.0 108.2 113.3 108.7

Ao il T EE A 90 T A AR B L AR 1 A
Bl YR e e A P R O R AR B R R
7L P AR JEE 458 BHL 7 MHL R SEAI L I 2R K fiE g B i L T
LA S Aty = B8 70 7 B R 8 B e b T AL BE I

IKREZ MK o 3P BE ROCR 4, U B 0 58 L, 2 CHY 3
m — AL

7 $hiESH
7.1 EhEE Ty

R —KERYT X2 R —, FZEDJe i
awRNE. BEAEE R, —BAIEHRAE 10~15 kN,
7.2 Fw

TE WA AU 2 55 P R 450 R A] eI
e, FLIRAE 800 m LA ¥ M % 3 2 360 ~490 r/
min, fLIRAE 800 m LIRETF4#E  260~360 r/min.,
7.3 Ei&

AT RARBCOE L ERN 100 mm, HHHE
N 80 ~100 L/min SZFR 4 #EH, 5 HIZE &4 90
L/min,ifi FH T S95+5 28 R BCO A B RUR R
Bptet,

8 Hit5EW

(1) Y T3 DU 1 2 AR BT R SR B2, O A 1Y
RIERE I 2, 2R EENHAG WA RIEET
IS ., L 1000 m VRS FL &S 10 5t 2 s
FEFLBAE FH K U 18 1 4l L 4w A1k O =, R A8 42
TP LB B AR B LRIIE T 245 S5 M I Ra e , il
TN U R R E Y )

(2) R OR RGN B Sk 1 0 Al o b )2
2 MO0 Bl 9E 1) Al Sk 3 R AL TR AR L SR IR T
IR A Al Sk BAT I O R R SR TR BUR R
D J5T U125 Hb )23 Al i o RO B 18 L2 0 SR BOR
P R B AR . AT 7B A Sk E R 632,20 m,
B R BG a1 BR 426 m A4 ¢,

ORI RE WS G R R K FEBR X
U U Hb 22 Ak 1 0 Ve o L I ASOR 4 LN A
FLIEASE) TARBAS . By BE ] By R s 1A AL
B REAR TR BUA

(4)S95+5 R B HEIE K TEFF 5IFREZ
(i) 1) AR ) B o /N 1 %o e % 58 i) A TR 30K, IE 8 4l
TR 2~4. 5 MPa, 52 1% 55 KAk R 5 45
P, ANFRUE [T DA M )2 FLRE IR DR UE T B L%
£

(5) B 1 e DL Ml 22 Al R TR % o T e A
R0l T VRCHE AL 3 A A TS R T v L fe
BE/NIHARTR 1.5 m® ) TGLW220 X 660 &[5 Je AL



48

T TR CA B8 TR

2020 4 3 A

WE RE PR UIE7E Tih DT 3 J2= B a2 2o 7 9 X6 o 9 [ A
4 Rk BEBE 3 LGRS B O WA PR RE RS A2 L SCRE T 48 B
TRBAS A A T ISR

S % 3Lk ( References) :

(1]

[2]

[3]

[4]

[5]

(6]

[7]

(8]

XA P bk, K, A5 Ll DA LML L 50 3l Toll i
fi4t: 2009,

LIU Zhaojun, YANG Hulin, DONG Qingshui, et al. Oil
Shale in China[ M]. Beijing: Petroleum Industry Press, 2009.
TRE Al AR U, P AC N T B LR A R T B R 5 T ML
KA AR 2 it . 2016:2— 3.

XU Xuechun, ZOU Haifeng, SUN Youhong. Comprehensive
utilization technology and application of oil shale resources
[M]. Changchun: Jilin University Press, 2016:2—3.

DM WA SR L AF TRV FA RO 2 TR AL 40 R LG Bl R
AR ST TR TR CA L4698 TR ,2010,37(1) : 16 —19.
SUN Dexue, CHEN Wei, ZHANG Yuanging. et al. Practice
of wire-line coring drilling technology for deep hole in soft sedi-
mentary rocks [ J]. Exploration Engineering ( Rock &. Soil
Drilling and Tunneling), 2010,37(1):16—19.

TR B URAL  PINVE 2 A5 TR Uil LA R B P R 2R R A
LD ) T TR CA Bl i TR . 2008,35(9) - 21—23.
ZHAO Xianfu, TAI Muli, SUN Dexue, et al. Measures for
preventing differential pressure sticking in drilling in oil shale
formation[ J]. Exploration Engineering (Rock &. Soil Drilling
and Tunneling), 2008,35(9).:21—23.

XA /N AR O Bl BB TE DU S0 508 A T b i 1 43 7
(IR 9 T CA 4548 TR . 2017,44(9) 32— 37.

LIU Zhi. Application analysis on small diameter core drilling
technology in shale gas geological exploration well[J]. Explo-
ration Engineering (Rock & Soil Drilling and Tunneling) ,
2017,44(9) :32—37.

FRIRMR XU B M AR A IR S R A B2 R Bl Sk R T DU
B IS Be [)] B AT DA CA L4640 /), 2011, 38(8)
64—67.

ZHANG Zhenxian, LIU Baochang, LU Bin, et al. Drilling ex-
periments of teeth-shaped PDC bit in Shenjingzi Oil Shale Min-
ing Area of Song Liao Basin[J]. Exploration Engineering
(Rock &. Soil Drilling and Tunneling), 2011,38(8) :64—67.
B 5 A8 U £ R B Sk BT B TR I T )R Y
BORLT. 80" TR G R4 48 TR . 2007,34(3) 5153,

CHI Yuliang. Design of even and odd teeth polycrystalline bit
and the drilling effectiveness in oil shale formation[]J]. Explo-
ration Engineering ( Rock & Soil Drilling and Tunneling)
2007,34(3):51—53.

LB X% B R RBURL N i 4 WA Sk 52 0 Bk ) B0

9]

[10]

[11]

[12]

[13]

[14]

[15]

BB 5T L) ]R8 TR G5 LB i T/ ,2016,43(8) :64—68.
WANG Su, LIU Baochang. Numerical simulation study on
force and hydraulics of surface set large particle synthetic dia-
mond bit[ J]. Exploration Engineering (Rock &. Soil Drilling
and Tunneling), 2016,43(8) :64—68.
3§ 1) 36 Al L DR LML AL R R 4 ol iA . 1999:132—138.
JING Xiangdang. Drilling engineering[ M]. Beijing: Metallur-
gical Industry Press, 1999:132—138.
SRICHE BRI DU P RE A B HL 5
Cer 458 T ,2009,43(S1) : 140 — 146,
ZHU Wenjian, WANG Zhenquan. Result analyzing of oil
shale characteristic parameter testing[ J]. Exploration Engi-
neering (Rock &. Soil Drilling and Tunneling), 2009, 43
(S1):140—146.
5 56 T A P U8 AR B S R A AR A A X b 1
LI035 TR CA 4598 T8 ,2018.45(5) : 33— 36.
LUO Guanping. Application of inhibitive drilling fluid in the

ML) ] e TR

eastern exploration area of Naomaohu Coalfield in Xinjiang
[J]. Exploration Engineering (Rock &. Soil Drilling and Tun-
neling) , 2018,45(5) :33—36.

B4 L, Bl -1 ST R L BB AR B T R R B R R R A A
L0460 TR CA 498 TR, 2011.38(4) 17— 21.

HU Jiliang, TAO Shixian. Design factors of drilling fluid sys-
tem for deep geological drilling and the analysis[J]. Explora-
tion Engineering ( Rock & Soil Drilling and Tunneling) ,
2011,38(4):17—21.

BRI R A BT T B IRAE SN H B R b Y
B LT RG T/ CH L4 T ,2015,42(1) . 27— 30.

LI Yong, CHEN Yi, WANG Hu, et al. Application of sul-
fonated asphalt drilling fluid in geothermal exploration well of
Guizhou[ J]. Exploration Engineering (Rock & Soil Drilling
and Tunneling), 2015,42(1) :27—30.

K122 ERSEAE  WRi . 45 B T OTI O B A0 30 7 B 45 700 09 1k g
S fE PLELL) 1.3l B A2, 2005,22(2) :97—100.

ZHENG Lihui, YAN Jienian, CHEN Mian, et al. Perform-
ance properties and functioning mechanisms of pseudo sulfon-
ated asphalt as anticaving agent for water base drilling fluids
[J]. Oilfield Chemistry, 2005,22(2):97—100.

Bty g S A R R T M24 5 DX LA AR A HE S 800 3k B 4
BrlI 140" TR Ch 8 3 T8, 2011,38(3) : 17— 20.
DUAN Honghai, HU Chunyue. Selection analysis on drilling
parameters of deep drilling in M24 mining area of Chengde
[J]. Exploration Engineering (Rock & Soil Drilling and Tun-
neling), 2011,38(3):17—20.

(4% $hm )



