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Present Status and Development Prospects of Sinopec
Shale Oil Engineering Technologies

ZHANG Jinhong
(Sinopec Oilfield Service Corporation, Beijing, 100020)

Abstract: Depending on the characteristics and the demands of exploration and development of continental shale oil
reservoirs, Sinopec has carried out researches on technologies for such reservoirs, including optimized and fast drilling and
completion, logging evaluation, and reservoir stimulation, etc. These new technologies, which have been successfully applied
to 17 exploratory wells, strongly support the exploration and development evaluation of continental shale oil in a number of
regions, such as Jiyang Depression, Biyang Sag, and Sichuan Basin,etc. And with them, a major breakthrough was achieved in
the exploration of shale oil in Jiyang Depression. However, the shale oil engineering technologies of Sinopec still lag behind
those of some foreign countries. Therefore, further research is still needed in technologies of multi-layer stereoscopic
development by shale oil well factory, drilling of horizontal wells with ultra-long horizontal sections, and integration of shale
oil geology and hydraulic fracturing. Sinopec’s research could thereby strive toward the perfection of the shale oil engineering
technology system, the improvements in quality, speed, efficiency, and output, and the beneficial development of continental
shale oil.
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WA <A =107 SEIP S RGBT RCR, JE AR B AR, TUR R S TR O 2) BliAH
BURSHH B IR R 270%10° ¢, A B B DA PR A R R 3 kAR DRI O B 2%, XW%}:'E‘L
Byt b A UE i BRI A R BREERNE SR BRI | IR A 3) Rl A
1/3, EE P ATAEEN RS Z0 0 VIO IRt A S AT s B B, D0 TR B AN ) A 1 ”’rﬂ:
BRRZ WA 7 A A", BRI S, L G B S R, AR, R B
TRHARE @A T AEE: D TR AR RS, . A RHERAT R R B

Wr#m B 85 : 2021-03-30

BB KB E (1963—) , 5, i R INA, 1983 F -k TARA G F s T4 b, 2004 FR B KT (Lw) FRFREFAL,
EZHRZFN, FB2ANF LB IRHARF LS TR I/, 2 AR %%, E-mail zhangjh.os@sinopec.com

EEWH: T Ao ARLXAD “AETUBREMALTLER” (%5:P21060) 81


http://dx.doi.org/10.11911/syztjs.2021072
http://dx.doi.org/10.11911/syztjs.2021072

$ 495 F 4

Res oy PRGN BN IEBARNKE L ERED 9.

Syt o E AT R A DU T TR R MO AT
98, R T I & — R4k | #o T T8 — 4k | Bt
A E— Al AR G —R A A R, TE R T T
Frim g2 S T ER Y L FO A | AKCE IS R
AR ARG R EZF CO, T IERFE ARG — R
FIRHEAR, BT E AL TUA A TR,
RIKZR, B 78T s ESETEAN . B,
AR BIE R 17 O BB, ¥ 0B TUEhR,
MR WA = Rk 3 171 vd, JR B B R IR /1 .

1 JUA T TR ROR IR

1.1 TUEMGE R Bk I B K

P AfR 00N D i A2 I R DU K O TR
BT A, X TR S B OCE S, I,
A WOCHESE, BN T LAS A L GESEYE L AT Bk A
AL P Sy 3 B DR R0 T T BT R TR OBURT
LEOTRM R RS, IR RS AR, T AR T
AR LA TG M A S BT AN Y b Ry B T
MEA, Jy v e X | ey | 182 F e S ER ARl 2=
WA o 2B AR TE B B3 B 0SB T R AT TN
M, W T B SR R AR AR RS
T UL A R XA R AL, A% B O Tl AOT
REBE T Hefill
1.2 TIEBESHFHEAR
121 ANEALT A4 FREHE K

R R BT U e M R R, bR T A
A Sk Com A S A B0 P | Bt b o A0S ) ) 4
HOTH, AR T AR, DR T PK52455Z
RS, SRR IR S HEL, IR A o, B
Ui e AR E M . IR S R FHBY DI+ AL L BY
YI+8F e 9 07 3K, BBA R s i 380, B3 )
S5 R, HUBRRS T3 5 21%. 2) fFdl 7 E
JETH, 6B H SRR HE L, 42 &5 PDC 4k
TAEMIREENE, By 1B KPR, 1 KA Sl A a7,
3)IEF T K IR A, B K I Bk e Az e g
o), PR F 15 Hz, SRR 3~9 mm, B 745
E 5 IFIR ) A R BH, oot T4 AR s OR, s T
T H MR R, A RR & TR RCR
122 4% B KT I FF IR S it A 7 45 ) B R

B ot A )22 7K ST I I IR 00 3000 4 o] TR X 1Y) ) A
WE T AR FE Fa A% . ATS BUJiE i 3 10) 2 48 A 25 A
G HALES, T 8T WA )2 AT H e IR 00300 45 iff 4
Ml AR o 1) X T8 AR I 20 A A2 AL R )

T 2, R FH A B AG I AR s i S IR B
AR X3 m, fiE K AR A K B IR B,
PR T % 2 55 38 R 5 95% LA b o 2) &1 X K7 Bt
Vo Sl 2 RE S L A L S AR LA 4 o X R K Y [
R, R T AR RS A, A b T 5 T AR 4 )
P IE A A ], R AR gl EL 2 A NI, AR IR
SRR, R ERRE BRRNE B, KB R A5
HEL B4R 30% LA b o 3) B T ATS AUER: G 1h)
R4, RHABSHSE S, EREHEIINE L
I R A S A DN A SR | R T s o PR
T I PR P4 il R G, S5 K R 6.5°/30m ., F4} A il
RS BE+0.1° J7 7 A I kG BE+1.0°, & T4 B2
125 °C . 45 TAEE 7 110 MPa, A 5230 e 4% 6 i o
T P (18 S S 1 R R A 30 %) s

123 THEREGREFRIER

B T M 2 A O i R R B B B P 1 )
R RS IS T A A R L Ik B
WORBTER T BEBE I AT 3 R IR &

DB G IR IR R o B X DU 2 I
BEJCFSMLHE, A3 5 0 i DG JE A9 T = e Ak 21 7
WE T B A B IR R R T T A
A LA TR 2 TR R, B T I K A TR B,
fo 1 EE A OB AR AR R R . A B HER
P, ik T B 3E MR B AR S i, R4 T A AR
FRER IR MO T B B B RE T, B R R RE )ik
#| 5 MPa, A RBH 1k K 3 76 0UA B . Pim G
TG TR TT N 75%~ 80% & i KL Al il +3% ~
4% A HL - +3%~ 4% Hi i T 2L A +2% 4l FL A+
4% YE WP +3%~ 4% 1= 4 Ak A T I B 25 1% il 3
9K 5 7+20%~ 25% AL S ER K +3%~ 4% B 5
PR, BRI A R R, Z AR BTIE 180 C,
I e B FE IR 2.30 kg/L, DUE IR B A3 96.5%, di g
J 5 YL il i A R R L R A, e R RO M e
L1 YEW R L 20 R BN 0 A3 L e O AL B R O
W RE VR SE R L, SEER T A IR IR A R Y E
SR, A RLREAR T 85 I 2 A o % I o
FYP1 AT T 3500, 760K 151 °C &4
T, R R g S AT 5 mL, BERH 100~ 180 kN,
T T BRI, oA B0 ) R e ) A

2)MEEIRIA R, AR EEE, RH
KSR I VR 2R B B K AR A B, 3 R RE G AR T
TH 0 S L AT AR e 1 40 o R T, R R
Wil U KAk L A EORIE IS, AR IR E .
I, DLFI A #2240, LB & v B 28.0 g/L (1Y CaCl,



e 10 - % B 45

#x 53 K 2021 % 7 A

IR W R KA, e L mIZLA R, A 0.5%~
1.0% =8 7, Bl 7 o A R AR R, Bl
80.0% [17H+20.0% [z it ¥ i 28.0 g/L Y CaCl, /K i
W +2.5% FFLALH MUL1+1.5% 7L 16 # COATI+
1.5% W +2.5% A HLEZIE ++3.0% [ 38 2% 7
FLTR1+2.0%pH {E J# 75 5 Ca0+0.5% $#2£VI5) TQI+
2.0% Wi B 3% 7 SZF+3.0% 4k B 5% 5 RHF+
2.0% K EHER NMF, 2 R R, %8
FE R 1.45~1.56 kg/L, ¥3PEZ 2 38~55 mPa-s, 3]
Y712k 5~12 Pa, APL JE2K & 0, = il &5 FR I8 2Kk i
9 2.4~3.0 mL, EEFH R ECH 0.072, H AT R4 (4 il
PEFE W . XA AE BYHFL il 4T T 3L
I, P KA 3.88%, i F £ EEFH 40~ 50 kN,
A B Y O RE SRR R) L, AR R 2kt
i,

3)PUERMMFE B IR R o VLA v )2
RFIBEZE, fiF i 5 R G S | L
VSRR B B AR W E A A R AR R AR L JFIR G AR
SRR O S, o A R R K AR AT T
R, BT PR R AR R o A, R
T B B 2 1.60 kg/L LA b, LIBIHIh A 2 1Y 8 v
BEAR o BTt AR, B I N R T R e R i S
WE, EAs R BB RS R, ZOR B FL A R K
T 400 V., ¥ V£ F5 <60 mPa-s. I} 26 60~90 s,
DI R B R Rk e S aae ) o
124 T zmR-FIHFEFEK

T 5 T 5 90 7K S 7K B Ul 007 )2 B
Gy ek, ELHE A3 e SR I L B R W B, Tk
FXE LAY B, DA 52 M [, Sk ikt oA AR
J& T ORI T KRR LAk . B T A5, w4
T T DU WK IR ROR, IEFESF BRI 8 1
GUE M ACE 34T TR, Horr 5 B B A
F 36 100%. 1) 0T [ 285 B 28 e A B v iR 48 5], 0
A1 FL 7 A K Je 2K L T, s Ak K U A B R L P
PE PR RSO M5 SR H b R R S U + o vk
T+ B R U R P e AR X, 5 I R B
BOR o 2) T EE R IE A8 A IR Bk IE 2%, = B
JEHEE . 3) R HAREE X, I 0 &R 3~5 MPa,
PRUE AR, DABR S EIE B a . 4) & X5 $h ) Al K
- R KA I 5 8 3L K U I BC AR A TR AN
P, 205 30 5 1 BB G T A A A, AR LT B R
Be 5 B H o, D0 Ak 0 = A ORE A0 R0 £ G BE , 48 v i
BEVRBY B BE R, I ARE T 2T A B v R OR,
PR K BE BRRUR . S) RS L BRI IR A

S U 27 4k, 15 it T o G W A A e L AT
BilmAb B, 6)7E B Hm A& BRI, IR R K
Ve R . 7) 482 I Bk P RUBE U BE [ 1 T
SIE I, IR ZE R A K U8 IR+ JE K B
JINER R VR, SHEIER T I T N 8 A oK
1.3 TUEHENFRFIEMEAR
1.3.1 KRFHFLEEHFFEHHAK

H 8% T MRC 55 m) R 58, H&HA RN
D X2 10 m, BZATAR 2 8 my A& 1 = 4En]
Ak J5 7 B b T ) 3 A R G, SE T IR BLIE iR
T b SR | IR BT sh A R ST RE T — 1k, 5
BN “HEAT” B C“BEAT WA, BT MRC
i J5T 5 1) 2R G0 RN = A ] R A R IR R e 3 B
ARG, T K28 A 1T S i B AR, T A R
o ML T PR R A R A R R IR AR IR B AE
JiE R 3ty % BB 8 AT T B N L, 2 A
AR IREH] 95% DL b, HEEm T I & Bt ML ES
B ISR K 29.5% I R AR K 11.4%.
132 REwmFIFEMEAR

B DU T BRI R R, JE R T A A A S
USRI PO R ST L Bk E E SR IF L QEMSCAN
Z IR0 W s E R L 2 AL SR ER R
X-Ai 5 4 A0 W 0 i1 (XRD ) %5 2 S H R o ¢
i U o A B AL SR T ROR T 7R
Brde e 0y B ml b, R AR 2 805 DUR i B g
i Pl 22 GEA% 1 S5 T BOR AT AR BOPE 0 94 oK R U
FLBRZE 4 5 ) e [R) 67 38 53 I 4 R T o e sk A 531
UATMAE I B, X E B B R T AT 5 e A
FE 0 AR 5 T, T S A T B R R A, T
iy 2 V8 A 1L J2 1) T, S BT S O R AR 1 HE
J2 E PR B PR EGR G
133 Tz AR

TUA B AR SR L il A SR
K 2= 278 W R A1, FLRTI I BEREE AT IR
B WIME . ERH SR SRS =4
WA H O I A5 BERE R R |, R R AL gk
0 20 3 R R I AR R D M 20 R R S g S
Pt T AL AR L FLBREE L A R R A LA
U R N M AR EOSE RN S AR s AR
AL, ST R DU N Mg BER AR, fF P T IIEPEAN
T U5 7 FE A S5 R R o A R iy A B A M A
ZBARAE FYPIHF JFiE47T T N, 205 ff B — 25t
AZE 2 Z(189m) . R IUANZ 14 2 (293.0m) |
=RGUAME 41 E(1091.0m) .



$ 495 F 4

REBR. FTEEMAR B0 IRERNRE ZEEZ o1l

14 TUAEMEEBIERAR
141 AFESRELFHEMERFEK

JURIMAE )RR - B AR, 22 R K
(B J3 25 5% ZB0GA 1.50), S TR 20k o b kU1
B, AF5EIE T “ BRI e R T 14
B2 R e 2 W e 24 F0R, Sk % U117 5K
IG5 G BRI I | $ kR 4 5% 1) 45 T v S5 IR 34 A
24, WK R 40k K FE B, 524 O Besd )2 1 A Rkl
Mo REEI B, R “BHR” T28BE
N RIS BN e 2249, 38 40 R R g Jok s g A g
Tiir i 2R ONE , A A 22 RO L4k 5 43 A A, DT I A
WEAT V) 38 G S My 10 32 2848, U 5 R4 A RGE
AR IR S I MO B A P 4K
VB Sk W 4, 45 v DU I R s RIOR
142 FEEEFEKR

Fili AH U0 A TG 2 ) A PR AR, R s
BT In) LT AR BE AR R . ik, ST T )R
P S T SRR AR R BB, TR T H =
WA E T hm AR B A )2 00 R 24 AT LA 5 Ty
2, IR BUE AL L S FLA B R R WA G
fR3eft THE 5o FEULILRE b, BFSE T Al SEBar iR 1
BMERERER, BT “S%E (=60 mPas)+
BHEE (=12 ms/min)” B A 4, 50 RILE
Z4-F AR HE 4% v nT HE 0 40% ~ 58%, R UE T Gk b
R 2545 1 7 i T L
143 EFEER B KK R

Sk S5 B ki A L T 2 R s 2 S 2 R A T
1 H Y, FFEARE (1~3 mPa's). 5525 (12~20 mPa-s)
FUEE = & (=60 mPa-s) 55 3 B g TRk A& &, i
TR KA 322 B 35 0 ) A8 266 B ek 5 T HL, i A 0T
LR RG S I R, 2 S R K
R TR R ORI, TR OK IR R AT RAF
M UTAIIHRIPERE . Uk, 3T AL T KR R, b
R TARBUAS | s ) o 1 A8 26 R TR K AR R, LB
JETE 1~60 mPa-s [ A] ], B FH 25K 82%, feC MLAE
ARTC, HE IR A2 R (R AT 455, A4 5 OBk, T 2
T 25 2 1 58 T 22 RUPE 5% ) e 24 1) 75 3K
144 Z R ALE Tk pmay R AR

Rl AH DU B 3 5, )2 PR, RAUEILE
BUAE 2 4 M B K, H R 7 R PR HE s 24 9 LA
Rt 2035 . Wk, 456 2 R4 W 2T 2 HkE
AEE G EF R, T COo, TR R HA
LA K R S 1 KA B S CO,,
FFAEWAS CO, A CO, BB, 4 H ELA 3 4 1Y

HERDPERE, 4 T VTR T A I B e, i A
TR IV AS CO, A8 R I FUR A, Rt CO, Rl i Ho 4
VBV (10 g 2 B RS A i 2855 L IRK S RE . e xS
ZEWY B, BBIG A CO, A At A2 EE 0, M E
AR, Y N 22 5448 s AR HERY B, CO, TR AT
ik 1 B K 20%~30%, 752 NS,
117 KR B 3 0 T 24 R HE B s 7R AR e i AR
CO, 5 JF A MR A (4 H ik, nl DL 35 MR LB
B R SRR S o B AR AE R M B XX-16 -
(R DA ) 4T TR, A CO, A I A CO,
1 3 3 3K B0 B6 9 FI 2 mPa-s, [FEBH Rk 40%.
I 2406 T HE 5 2535 4.6 m/min, A 18.15 m’,
WA CO, i 816.42 m’, A3 T P CO, T30
W0 PR CO, BB f i . D 12 A0 08 VA o e K
LI,

2 U AR ARAFAE Y (7]

UT Ak, A A AR SR SE RN 17 1T i K
SR IR 4 338.26 m, AT 3 227.06 m,
KIETR 4 308.67 m, /KF-Be V-4 978.53 m, /K VBt
K 1 716.00 m, 5 B3 Fa A il SR EUES T 5K
M, CHIE B L T Bfi AH DA T KO I TR AR {4
R, HE, SAETUASH TR ARM ", 2 7E
RN, T2 LU T ),

D) A IR R KA L2 | 2. T E A
A TUFT I X P AR B AR IR K, B
I DX 43 A 1B AR X iG /N L 25 AR 2R R 2 R | R I B
5, A 35 5 B U8 DA AR | R IR 2 5K R DA A R
G AL B B R SR R RO, ¢ R TR
MU 27 P R

2) Bl A 0T 1 2 ) B ek s, )2 2
J R JRRE, Bt R S R A
FFBE R R SF I T MO o 40, B BH 34 B 50U Tl K P
AT B Bl E v % A R L I3 0 XU L S B
A E ; Tt G B = B T B U R RE S
Pk, BB AR B KRR AR, BRI

3) Bl AR B A LT A )2 AR A R A AR A
2w B A AmERE, MZIREE N,
Jfa AR A AE, S U 2ok R, I S
BH, i A O AR 28 iR R A e R | >
PRIME | Fe 249 9% F i R ™ i 52 PR 45 ) R, A oK b PR
il 7 Bl AR T A 2B A RO K

4) GUA T IRAE MBI Y | 326 X PP | Hb i — T 7%



12 % bzl 4k

#x 53 K 2021 % 7 A

— AL | A K BEAE PR B AR B R R AS e AL
JE BB W TEA T R G, To 0 2 BlAH 7 il
BRI K 175K o

3 AT TR ROR K R R

Bl & DU AR TT & ) BEPR I OR, /5 s <
IS BEKSE I IF 58 I s 4080 55 G B R I
K, IR B3 5 T 1k e R ASE , P 5 1 i) 249 ki A 0
M R Y SR R R B B R A
FTUA T TR AR,

30 MEBMAI SERIGEFELHEAR

[ Ah A ST & 2 R O LT VR, 7Rk
BCR KR PE 5, BRI A 2 BRAG, SEEL T IUAE R
MR 55 TF & o v EA b o s A )2 B a2
R 2 AT Z R A, A o T AR, 2
W, ST EZAZ LA I &, 5 F LRI
W, “AH2d7 I B A T R
WIRBEFE . Rk, T LA IR B | T A] 2 )
B - ] BB 45, AR R 4 7K B A 4 1 19
AL RS 2l R G0, F e 25 48 D\ S 20 7 il 4T PR e
AR WG F ) I BRI R | B T AR BTS BB e
LD BT S NNV S Sl 7 7 WA TE S5 N 2 T S A
PO R TUE I T 22 2 AR L HOR, #2500
i X OB AR I R AL A
32 BRAKFERKEHSEHXBEAR

5 F A A B BE— %l 4 000 m,
KB E] 6366 m, [E P U M AK - IO B B —
A 1.000~2 000 m, + PEHTH Bl 2 b DX 1 11 00 5 3il
IO B K B ik 31 4 088 m™, A3 T K
g5k, PRI, BRI R K K P BOKE 14 G i
FORTOE, X5 T 45 /N5 E A 5UE KCE IR IR HoR
FEHE P A P N A] R A, SEBE A T AL R
FRBAEEE L., 456 HRiHARIR, FF Rk
IR B AKF- 4l I b 50 AU V7 A B S5 48 P4k,
D JEE BH S5 VK . il J5T T B 36 4% e v R T M B /)
S B BRI A S HR B0 B2, BIF o R DR L B G B
AR T S AR T H, IR R KOV B BE R AR L
FHFNBE S5 L KA Be s 48 2 4T AR I
T2 BRI BOCHAR AT EN I, A&k 3588
3000 m, JE i 4 000 m. 27 5 000 m B #E 7K - Bt
AKEIEH AR ER
33 MEmMMR-ER—EFHLER

Bili A DT R A ) AR R, B RS, 5

Vg I TR AR R DO, e 7 i )2 5 R A AF 5T
LAl B, DA B O PO A AR MR AL A H
i, R TR T R OB R A T T S LSS
ok, 92 BLRE AR U DR OT R B R B . ik, 75T
e b T EEASE | A LB RN S 5 AH S8 A FH o U 4
F5E, T A Bl A DA T e e 0 TR B A 1
AR, TF R i O ) 28 2 PF 1 i s SR 4 52 2 M 5 Ui R
FREGARBETE, P B 2 BIRC, S AL K05 il T AR
A DE E 5% &, S8 B ROT R 5 28 55 A Z 18] 1 -
i, TE SR N T e A i SRR B R T I
AT N EMAT A, R E G RN & TRK
Wi S RE 1, B L 4 Bl AH DU R
0T i, T T 2R — IR R R R

4 ZEE

UTAER, I A A R SR R AR 00 il B RO A
oK, TREHORBOE S RS, W18 8 T 5T
HI TR AR, A 53035 T sUA 5T &/
WA AT o (I, 5 E AR UA I TR HORA ik A
BORZEM, 7 BAE S8 3 B bUA I TR R R Y
Ll L, SR ARRLE B 5 B ) R, pE— 2P T R O i
FARFBE A IO #Ie S HE AR E AL, K
T i T - TR R — IR B A R TR T
P ve B R AT SR A A, T AR B TR AR R
TSR, S BLRE AR A A A (0 IR AR T A

2 % X M

References

(1] Sk, mins, RPerE, 55, thEA (R BOm BT S
BRBEE (J]. T TR, 2012, 14(6): 22-30.
MA Yongsheng, FENG Jianhui, MU Zehui, et al. The potential and
exploring progress of unconventional hydrocarbon resources in
Sinopec[J]. Engineering Science, 2012, 14(6): 22-30.

[2]  #hSR, 28 H, A, 55 o EA TR IR L ik 5 R
[9]. " EATREIE, 2019, 24(5): 569-575.
SUN Huanquan, CAI Xunyu, ZHOU Dehua, et al. Practice and pro-
spect of Sinopec shale oil exploration[J]. China Petroleum Explora-
tion, 2019, 24(5): 569-575.

(3] bk WA, TR, 4. 30 E TUA A ROT & il A B 5% G
BERARBETE [7]. AR, 2020, 48(3): 63-69.
YAN Lin, CHEN Fuli, WANG Zhiping, et al. Challenges and tech-
nical countermeasures for effective development of shale oil in
China[J]. Petroleum Drilling Techniques, 2020, 48(3): 63—69.

(4] P, FAfEte, EEoE, %, oh EO R TR — Ak R R TT 1)
(1. AP 5T %, 2021, 11(3): 269-280.
SUN Huanquan, ZHOU Dehua, ZHAO Peirong, et al. Geology-en-

gineering integration development direction of Sinopec[J]. Reser-


http://dx.doi.org/10.3969/j.issn.1009-1742.2012.06.004
http://dx.doi.org/10.3969/j.issn.1009-1742.2012.06.004
http://dx.doi.org/10.3969/j.issn.1672-7703.2019.05.004
http://dx.doi.org/10.3969/j.issn.1672-7703.2019.05.004
http://dx.doi.org/10.3969/j.issn.1672-7703.2019.05.004
http://dx.doi.org/10.3969/j.issn.1672-7703.2019.05.004
http://dx.doi.org/10.11911/syztjs.2020058
http://dx.doi.org/10.11911/syztjs.2020058
http://dx.doi.org/10.3969/j.issn.1009-1742.2012.06.004
http://dx.doi.org/10.3969/j.issn.1009-1742.2012.06.004
http://dx.doi.org/10.3969/j.issn.1672-7703.2019.05.004
http://dx.doi.org/10.3969/j.issn.1672-7703.2019.05.004
http://dx.doi.org/10.3969/j.issn.1672-7703.2019.05.004
http://dx.doi.org/10.3969/j.issn.1672-7703.2019.05.004
http://dx.doi.org/10.11911/syztjs.2020058
http://dx.doi.org/10.11911/syztjs.2020058

$ 495 F 4

REBR. FTEEMAR B0 IRERNRE ZEEZ

¢ |3 .

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

voir Evaluation and Development, 2021, 11(3): 269-280.

BARR. JUASZ WG PP 5k L TARR R (1], £l
BEERE AR, 2020, 48(4): 94-99.

LIAO Dongliang. Evaluation methods and engineering application
of the feasibility of “ double sweet spots”
voirs[J]. Petroleum Drilling Techniques, 2020, 48(4): 94-99.
TRERZ. LA A A I TR R BUR B R (1], AT B
A, 2019, 47(3): 9-17.

ZHANG lJinhong. Current status and outlook for the development

in shale gas reser-

of Sinopec’s petroleum engineering technologies[J]. Petroleum Dril-
ling Techniques, 2019, 47(3): 9-17.

EHUE, BB, IKEBUR. TUA IS BOT KA 58 R B AR K
RIETT 1) [I]. AMEREREOAR, 2019, 47(5): 1-10.

WANG Minsheng, GUANG Xinjun, GENG Lidong. Key drilling/
completion technologies and development trends in the efficient de-
velopment of shale oil[J]. Petroleum Drilling Techniques, 2019,
47(5): 1-10.

PRz, WIT HF1 BB AR (0], Fram e R AR, 2012,
40(4):32-37.

HE Zhenkui. Oil base drilling fluid technology applied in Well Biye
HF 1[J]. Petroleum Drilling Techniques, 2012, 40(4): 32-37.

T, EMS, GEIFIE, 45, KU SUE AT B R DG s R
[31. A TAESREF AR, 2020, 48(2): 34-41.

YANG Can, WANG Peng, RAO Kaibo, et al. Key technologies for
drilling horizontal shale oil wells in the Dagang Oilfield[J]. Petro-
leum Drilling Techniques, 2020, 48(2): 34-41.

TIr 2%, T BHIRIE DU R ARALIE (], SR RE 2015, 22(3):
27-30.

NING Fangxing. Mechanism of shale oil enrichment in Jiyang De-
pression[J]. Special Oil & Gas Reservoirs, 2015, 22(3): 27-30.
T, (TR, SR . VLI A DU O R A A B K
SR Z 50T (9] Rl S0, 2019, 26(3): 94-98.

LEI Hao, HE Jianhua, HU Zhenguo. Physical simulation and influ-
encing factor analysis of the flow characteristics in the shale oil
reservoir of Qianjiang Depression[J]. Special Oil & Gas Reservoirs,
2019, 26(3): 94-98.

O, BT, TOLR, A TUA ISR T BT B AR RE
i XA R [C1/72020 il BRI % [ bR 22 808 SCIE, 1
e VG LA R, R B TR, BRVE AR 1 7h 2 23, 2020:
1793-1804.

CI Xinghua, LYU Mengmeng, MA Guangqiang, et al. Study on
shale oil logging evaluation method and its application in Shengli
Oilfield[C]//Proceedings of 2020 International Conference on Ex-
ploration and Development of Oil and Gas Fields, Chengdu: Xi’an
Shiyou University, Chengdu University of Technology, Shaanxi
Petroleum Society, 2020: 1793-1804.

RHIIK. B B B DU RS2 B 5 DO (7] il HB BT 5 2R
%, 2019, 26(1): 1-12.

SONG Mingshui. Practice and current status of shale oil explora-
tion in Jiyang Depression[J]. Petroleum Geology and Recovery Effi-
ciency, 2019, 26(1): 1-12.

R, X b, BRI, 28, SUA IR )Z B0 s BOT K BOR (1.

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

AihECR T2, 2019, 41(2): 212-223.

GUAN Baoshan, LIU Yuting, LIANG Li, et al. Shale oil reservoir

reconstruction and efficient development technology[J]. Oil Drilling

& Production Technology, 2019, 41(2): 212-223.

R, AEDUE, AR, 55 ORI P 2 B R RS S YR

B (7], PR CEHAAREARD, 2021, 45(1): 77-86.

ZHANG Shicheng, LI Sihai, ZOU Yushi, et al. Experimental study

on fracture height propagation during multi-stage fracturing of hori-

zontal wells in shale oil reservoirs[J]. Journal of China University of

Petroleum(Edition of Natural Science), 2021, 45(1): 77-86.

JCBAL, M, FE AL U3 ORI AT BOKE IR 52

BSHR (1] SR T2, 2021, 43(1): 1-6.

GUANG Xinjun, YE Haichao, JIANG Haijun. Drilling practice of

shale oil & gas horizontal wells with long horizontal section in the

North America and its enlightenment[J]. Oil Drilling & Production

Technology, 2021, 43(1): 1-6.

R, BT, ERBUE, 55, A3 SUR T AR AR S SE AR B

HIL[I]. AMETSR T2, 2017, 39(5): 552-558.

YE Haichao, GUANG Xinjun, WANG Minsheng, et al. Low-cost

shale oil and gas drilling and completion technologies used in the

North America and the suggestions[J]. Oil Drilling & Production

Technology, 2017, 39(5): 552-558.

1598, XUR AR, XUHHEH, 45, PIE I 2R TR IR & Bk

Jeniist (1] AR T2, 2019, 41(1): 63-70.

FU Qian, LIU Qidong, LIU Shili, et al. Exploration & development

status and prospect of sandwich-type shale oil reservoirs in China[J].

Oil Drilling & Production Technology, 2019, 41(1): 63-70.

RHK, XVHERE, E 55, S5, B BB T U0 2R T0Ah RN

SEIRSE (). AR ST &, 2020, 47(2): 225-235.

SONG Mingshui, LIU Huimin, WANG Yong, et al. Enrichment

rules and exploration practices of Paleogene shale oil in Jiyang De-

pression, Bohai Bay Basin, China[J]. Petroleum Exploration and

Development, 2020, 47(2): 225-235.

SR, XaE, KT, 5 P EAe <=0 AR RS
DU ETEURER (3], P EATRIEE, 2021, 26(1): 31-42.

CAI Xunyu, LIU Jinlian, ZHANG Y, et al. Oil and gas exploration

progress of Sinopec during the 13th Five-Year Plan period and pro-

spect forecast for the 14th Five-Year Plan[J]. China Petroleum Ex-

ploration, 2021, 26(1): 31-42.

FEARF o A Al A i R AR i 5 A L[], A TR

HiA, 2021, 49(1): 1-10.

LU Baoping. New progress and development proposals of Sinopec’s

petroleum engineering technologies[J]. Petroleum Drilling Techniqu-

es, 2021, 49(1): 1-10.

B, it £ 2200, 2. 1 DG EH Bl A<l X D0 1K

BOKFIFREIEHAR (7], AR, 2020, 48(1): 9-14.

LIU Weirong, NI Huafeng, WANG Xuefeng, et al. Shale oil hori-

zontal drilling technology with super-long horizontal laterals in the

Longdong Region of the Changqing Oilfield[J]. Petroleum Drilling

Techniques, 2020, 48(1): 9-14.

(%8 He%F]


http://dx.doi.org/10.11911/syztjs.2020063
http://dx.doi.org/10.11911/syztjs.2020063
http://dx.doi.org/10.11911/syztjs.2020063
http://dx.doi.org/10.11911/syztjs.2019061
http://dx.doi.org/10.11911/syztjs.2019061
http://dx.doi.org/10.11911/syztjs.2019061
http://dx.doi.org/10.11911/syztjs.2019061
http://dx.doi.org/10.11911/syztjs.2019061
http://dx.doi.org/10.3969/j.issn.1001-0890.2012.04.007
http://dx.doi.org/10.3969/j.issn.1001-0890.2012.04.007
http://dx.doi.org/10.11911/syztjs.2020036
http://dx.doi.org/10.11911/syztjs.2020036
http://dx.doi.org/10.11911/syztjs.2020036
http://dx.doi.org/10.3969/j.issn.1006-6535.2015.03.006
http://dx.doi.org/10.3969/j.issn.1006-6535.2015.03.006
http://dx.doi.org/10.3969/j.issn.1006-6535.2019.03.017
http://dx.doi.org/10.3969/j.issn.1006-6535.2019.03.017
http://dx.doi.org/10.1016/S1876-3804(20)60041-6
http://dx.doi.org/10.1016/S1876-3804(20)60041-6
http://dx.doi.org/10.1016/S1876-3804(20)60041-6
http://dx.doi.org/10.11911/syztjs.2021001
http://dx.doi.org/10.11911/syztjs.2021001
http://dx.doi.org/10.11911/syztjs.2021001
http://dx.doi.org/10.11911/syztjs.2021001
http://dx.doi.org/10.11911/syztjs.2021001
http://dx.doi.org/10.11911/syztjs.2020029
http://dx.doi.org/10.11911/syztjs.2020029
http://dx.doi.org/10.11911/syztjs.2020029
http://dx.doi.org/10.11911/syztjs.2020063
http://dx.doi.org/10.11911/syztjs.2020063
http://dx.doi.org/10.11911/syztjs.2020063
http://dx.doi.org/10.11911/syztjs.2019061
http://dx.doi.org/10.11911/syztjs.2019061
http://dx.doi.org/10.11911/syztjs.2019061
http://dx.doi.org/10.11911/syztjs.2019061
http://dx.doi.org/10.11911/syztjs.2019061
http://dx.doi.org/10.3969/j.issn.1001-0890.2012.04.007
http://dx.doi.org/10.3969/j.issn.1001-0890.2012.04.007
http://dx.doi.org/10.11911/syztjs.2020036
http://dx.doi.org/10.11911/syztjs.2020036
http://dx.doi.org/10.11911/syztjs.2020036
http://dx.doi.org/10.3969/j.issn.1006-6535.2015.03.006
http://dx.doi.org/10.3969/j.issn.1006-6535.2015.03.006
http://dx.doi.org/10.3969/j.issn.1006-6535.2019.03.017
http://dx.doi.org/10.3969/j.issn.1006-6535.2019.03.017
http://dx.doi.org/10.1016/S1876-3804(20)60041-6
http://dx.doi.org/10.1016/S1876-3804(20)60041-6
http://dx.doi.org/10.1016/S1876-3804(20)60041-6
http://dx.doi.org/10.11911/syztjs.2021001
http://dx.doi.org/10.11911/syztjs.2021001
http://dx.doi.org/10.11911/syztjs.2021001
http://dx.doi.org/10.11911/syztjs.2021001
http://dx.doi.org/10.11911/syztjs.2021001
http://dx.doi.org/10.11911/syztjs.2020029
http://dx.doi.org/10.11911/syztjs.2020029
http://dx.doi.org/10.11911/syztjs.2020029
http://dx.doi.org/10.11911/syztjs.2020063
http://dx.doi.org/10.11911/syztjs.2020063
http://dx.doi.org/10.11911/syztjs.2020063
http://dx.doi.org/10.11911/syztjs.2019061
http://dx.doi.org/10.11911/syztjs.2019061
http://dx.doi.org/10.11911/syztjs.2019061
http://dx.doi.org/10.11911/syztjs.2019061
http://dx.doi.org/10.11911/syztjs.2019061
http://dx.doi.org/10.3969/j.issn.1001-0890.2012.04.007
http://dx.doi.org/10.3969/j.issn.1001-0890.2012.04.007
http://dx.doi.org/10.11911/syztjs.2020036
http://dx.doi.org/10.11911/syztjs.2020036
http://dx.doi.org/10.11911/syztjs.2020036
http://dx.doi.org/10.3969/j.issn.1006-6535.2015.03.006
http://dx.doi.org/10.3969/j.issn.1006-6535.2015.03.006
http://dx.doi.org/10.3969/j.issn.1006-6535.2019.03.017
http://dx.doi.org/10.3969/j.issn.1006-6535.2019.03.017
http://dx.doi.org/10.1016/S1876-3804(20)60041-6
http://dx.doi.org/10.1016/S1876-3804(20)60041-6
http://dx.doi.org/10.1016/S1876-3804(20)60041-6
http://dx.doi.org/10.11911/syztjs.2021001
http://dx.doi.org/10.11911/syztjs.2021001
http://dx.doi.org/10.11911/syztjs.2021001
http://dx.doi.org/10.11911/syztjs.2021001
http://dx.doi.org/10.11911/syztjs.2021001
http://dx.doi.org/10.11911/syztjs.2020029
http://dx.doi.org/10.11911/syztjs.2020029
http://dx.doi.org/10.11911/syztjs.2020029

