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Calibration method of shale petrological facies and its application in
Fuling area, the Sichuan Basin

Peng Yongmin', Long Shengxiang'” , Hu Zongquan'?,Du Wei'* ,Gu Zhixiang'* , Fang Yu'~

(1. SINOPEC Key Laboratory of Shale Oil/Gas Exploration and Production Technology ,Beijing 100083 , China ;
2. Petroleum Exploration and Production Research Institute ,SINOPEC , Beijing 100083, China)

Abstract ; Petrological facies calibrations were performed on shale of horizontal wells in Fuling, Sichuan Basin, based on
geological and well-logging characteristic marks, and specialized petrological facies. In accordance with the three key
marks ( lithological combination, calcareous content and siliceous content) ,the whole set of 89-meter-thick shale inter-
val in the typical pilot wells of the Lower Silurian Longmaxi Formation in Fuling were divided into nine different types
of petrological facies. The No 1,3 and 6 petrological facies were identified as specialized petrological facies based on
geological marks like marker beds, carbon dyes and silty laminae as well as logging marks such as logging response
anomaly , the types of logging curve shape, excavation effect and pseudo excavation effect. We compared the results of
projected well-logging information through horizontal section-based vertical projection with characteristic marks and
specialized petrological facies in typical pilot wells to determine the top and bottom boundaries of the petrological facies
and accomplished the calibrations. The relationship between petrological facies and the post-fracturing tested productivity
was used to identify the petrological facies in prolific horizontal wells. It was found that the petrological facies with high
calcareous and silica contents ( No. 1 and 3 facies with) have the greatest productivity potential,thus were determined
to be the best petrological facies. Based on the principle of the best petrological facies, we suggest the best trajectory
of horizontal well or landing point of target window be between the No. 1 and 3 facies. Application of the calibration
method to Fuling shale gas field were positive , with the coincidence rate between the predicted and tested productivities

being more than 80 % , proving it a potential method for optimizing well trajectory design and increasing single-well
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Table 1 Nomenclatures of petrological facies
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Histogram showing the division of petrological facies in a typical pilot hole in Fuling area,the Sichuan Basin
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Fig. 2 Calibration of petrological facies through which the trajectory of a horizontal well passing in Fuling area,the Sichuan Basin

a JY1 TG IR I A A4 b JY 1 — 4HF HoKFBeale HHGE 58 A AIFRE s . JY1 - 4HF HoK-FBes AT AbRE

TE T IR HER AR e AR SO R A AR B Y mT R
MRFIERR S

2 JKPIHBEE E

2.1 EH iE

MR- H: (87K P B sl H I8, AN 3 UL
QA ARG RS AE X LA 0 S MR I A4 A AR )
OREEREIEATRY L , Ao nE L RE A R 2L A A Y TH
PR I, W PP B L K I B
B30 g o £ — b e R A L, T
] iy 24 K B LG

i B T AELAS BR T b 5t 3 B B IR B AT BR 5%
B3] 2013 4EHF & (19 HoriView 7K - 3 i 3 4 #r
BAE V2,07, B HIKPH Bl BB i A 3h S Bk
S IH Be i B 0 2 — T B R TR
S O EARE A B T KO B B GE A2

2

(E 2b ) o
2.2 KEHEEHE

WRYEAKF I 3 BB RS R, R 52 BT s
B ALB,C R IR R (18] 2¢) , 7E7KFH B H 8
(K 2b ) 5 2 BT 5 A0 2 1 (/& 2b 72
M) T AR 2 25 B RO IR B B TR (1 2b) .
fan, Jere & 2b iy A MR S B RHAR PRI A, B, C
IR IE ARG TR AE IR 2b W ZE M BRTE A7, B, €74
M BUE R IR 2b B R HET SR A M A C AT
A R A T 2 N 2 AR S B DI O i 4R L
TREDS LA A7, CTRE A {H B SR AR e, HURE
L5 CB Bl T PR R i I DL C S A 1) T gk
Frdmid B LA i KPS E T X — 2 f
KPS B AU S B ) 00 15 8 P 0 e LR )
AN L, 7R 3 B0 T B O il 2k B AT L5 (8
FLULHILES e A7, B A BRRE (9 7K P BT 28 47 1 Ml
JEMHAEE



968 GiME KK R MR

5537 %

3 LA A AR E

3.1 ZF{THEHRME

WA B R4 R, %8 Y1 - 4HF K
T 1 AR IS DU il 2 5 00 5 2 (T 2b A
M), IS HAL IR I (JY1 I ) (95 A AR 43 0 4
TEFRAE R A (8] 2a) FEATXT L, 456 5 8 %Ot
FERE R M AR AE bR A, JE T AR E JY1 - 4HF JKSEIERY
FEB AE WA A A A TR 2R AT AN, B S AR A A
(GR) e RAHSH SR A8 AL (i h A% B XU
HH G A E B EN Y T4 B 5 A bR A, IS
ST AR L (B 2a) , AT DL B0 A 1% R
D + Q5 5T A A o B (K] 2b A= ) o5
2 AR5 Rz ANE A A2 A 5] — AR U KT
FHZE T B 2b A A ACE I IR -, 152810 + @745 .
QT A A AR S BR A3 AL A5 DT LA L 5 o SR 458 31
IACEI IR 3R D + @5 @5 A A, &R
[FFERY T AR T K I8 2 Bt 647 5 A A
bR, W34S JY1 — 4HF 7K 8058 247 B9 A )
FRVE AAAR EZS A (F 2b) s i a , IRIEQD + @5,
B .0 52 (I PG Gein B 4K o B B TR B R
i) 33k 3 A SR, A SO Gxplorer, &
I b Z2 )2 JE AR BANA R SR s BN A AR5
JY1 —4HF 5 MbR g 45 R 276 8 (Bl 2¢) o 7EE 2b
FIE 2¢ tp AT LAE H JY1 —4HF R E7Q, Q)54
AAH, D REZEAT 0 52, K] 2¢ RIS IF A 42 18 5l
H ot & i AE ORI Q5 A AR B, 11 0 5 )2 i 2 .

3.2 miEERMN

F AR E B9 H RS0 K I R KF Berb 4%
Beth Mo e B 2R 0™ RE R (=50 % 10°
m’/d) (&5 (=30 x10* m*/d) H ARFVREAR G4, e
AT SO K T2 AR B e sl e A
HZEHY,

HRAE A AbR 2, BLER 22 1UKSE R IT &2 7 5l
SEEIRE B2 I RHIT A A sh S BORHCH R
7 RERH , ISR S IR 1) S AR I 23 5 A RS A A
FRI Lt e n A i B AL AR A A
SRR AR OCR (R 2) 8P ik o
M ARAS R, WP BEARTR] . RIS AR, 4Rk )
e MR A A AR BN, KPR AL B Al
FATOMO T A AT Hk 24 & ™, JEt D, @
SRRSO, MR, KEIE C D E EEFT@,
OM®5 A A, KEFFTO, 5 A+ (b H
11%,20%) , H RS AR T 30 x 10'm*/d, 5

®2 EAERESERASIHEXER
Table 2 Relationship between petrological facies calibration

and post-fracturing production test results

N2 LB/
”;fg ( lgf?jjﬁ}, : KT B 5 R TR

Ak o KB 1500 m, Hid 438. 6 m FEQS- 4 A Al
’ Ti%E,835.2 m fEQS A4

B 54.7 KB 1500 m, Hodr 1500 m 255 A

ot 0.3 KB 1000 m, HH1500.2 m 5@, ®5- A4
' 1,365.5 m FEF@ 5 H A H

KB 1000 m, Hi 192. 8 m ZEQS-#HAH,
DIE 202 s m @A
E It 16.7 KB K 1500 m, Hip 1 500 m ZE@S-A A

@, QMO T A EmfEaAM(E2) .

MR e A A1 A, DA 5 A B O — 2D B I Y
KA A IS E B S HAEO T 505 50
AHFHIAY b R LK Z g i,

it 3 i Y R ) S A AR AR AR AR KB
e B B AU B0 0 a0 AR AR E , RS BT iR R
I A B R A5 35 5 52 7K I B 27 AT A A
[ 2R A A, LA Rt 2 A A e (B e 2 A Al
FAHKEBREL A A B 38 S 2 (B AR ) |, 4 T M b BT
FRE 3BT B A A9 R 2400 BE e R R B R X R
AT ARER S J7 W AR R P T B D, A nl )
2 HAM D, Fan, @ 2K X 4 FOKSE IR A A
FAARE , Ky I B3 5 47 B 5 A AR Y o L i A
(0 ~25% ) 2/ F Ak P 2 — 1% X R 2L i+
R —HIEA 3.8 x 10° m*/d, [FI#E, 3 T 1l
X DYTHF (A 41 A i , K B i A o 41 A
XA 150 m i b6 15. 5% , AR T8 7, ik & it 17
{1 32 5 it S o) 0B HE D7 XA B A T R
A7 RN 3.96 x 100 m'/d, B Ah, i I Hh X
WYLHF J:i0°a bR E , K B g dl e e a A0 A
628 m. 51t 61.5% , % EZA S 8 17.5 x 10
ms/dO

4 AT RE

AR AT P AL AR I e DX AR 3 o B AR T A9 39 1
KV I B BRER SR , B i Bl i s A A S
A SIRTC L B O R B SC R (181 3) , KB
FE KT 30 x 10° m/d H MK FHBAED, @ 5-H A
R 2R, 7= i /N F 30 x 10° m'/d I KPR BE@
MO A A T, DI E = RS TR
FERER T AR E I R - D + O a5 LR T
50% , B iR T 30 x 10° m*/d. T oA o
PRI A A AR E S R AT U RE T . AR



SR A DU L X B e A AR 7k 5 v 969

%6 #
140 |
~120 i ‘
7 i ¢
:E 100 I ’
% 80 i V'S 1
- 40 09,
ijg 60 . +| . PS4 4 4 *
S et
AR i LN 3
0

0 10 2l0 36 4l0 50 60 70 80 90 100
BAEEAHO+@+@%) &/ %

K3 e Al H S TE R AR

Fig. 3 Plots for open-flow capacity and ratio of the

best petrological facies

2015 4E5 A, i 21 L, W& 17 1, &R KT
80% (£ 3) ., SLERFRHA, A A A Jr i Wl < B
G, R RAF . R RHEA RIS B A A A i A
H A REAN TR, A 3 ™, B A R A e
AP TR B EEM, MR EN, 0,5 54
HH P e 25 A A, P2 R T 30 x 10° m/d A i
B XA o SO I S A T WA Y e
RS- i o O F1 5 e A5 A AH CF ik s i 0L A
A o [, Il s — & BT LAHE) 2150 B &
G X TP & X s A Al XA,

E G R DA R b 5 B AT A =

RETIUIN )5 35w TP g M e e B AT AR MBI,
PO E B S BIR A [R] A, AT LA S92 07 1 R AR B
AT

NPV S DS E - Ki's 2E N E SR ER ik oy
SE T, AT LIRS UL 8 5 2K K BOF B 1
MR AR P 2, X B LR TG I FE AU B I B
15 b 5T I AR RO 25 5 1 7 vk L e
FIWKF B AT AN RN A2 B AN E 1 HL
AN o TR AR de A AR D U R A AR ik
AU RETUIN D RE , fe i ) T R AR i Y
F 2R REAN BIAR, 80 e 40 AR 2 s 1 BId R
ZIEDME S A A M AT, AT AT — 0 248 n
b R DA E o) ELAY [ SE il A T 22848 = (DFIG)5 fix
HEE AR i R R B R R s IR B A Rt
E A, SCRA AR A A A AT, AT AL fee A AR 3
SeEAT N He R LR i O 7 AE , 22 s i e IR
FRAEE A AR LI M ™ B S 2 BUEUA B AN AL I
b, MR A AR E R AR A A AR R, S st Ak
BT o 5 BEOKP U B A S R £ AR Y B
G L R LK Z A g i 1A S e A K -F
HENSIRE S A A AR 2 2R K b s a A A S AL
FHAE BB A B H BT S Pl 1] o R
AR AEAR S, 2 T — 22 I Bl T 1 5 B i

®3 KEHERBEREFERMNEIKSTEMEER

Table 3 Coincidence rate between forecasted productivity through petrological facies calibration and

post-fracturingproduction test results in a horizontal well
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