ZibSHKEE IS

§43 % 2 OIL & GAS GEOLOGY 2022 4 4 J]

XEHS:0253 - 9985(2022)02 - 0467 - 10 doi:10. 11743/0gg20220218

BHEERVRREMEEE NG E

—— DI R DA R L B 4 G2 - AR B G e R A DU R
Eﬂﬁ—%}i}(l ,2,3 ,jb_\ /v/r4 XIJ‘EE,\%I,ZJ’?H‘ 4%1,2,3 j‘?ﬂﬁl’zj Aﬁﬂilﬂﬁ :@%1,2,3

(1. ﬁ%‘?ﬂﬂm%%*}Lﬁ'ﬁﬁxﬁlﬁ?’il%ﬁﬁiﬁ%,:lljﬁ 100083; 2. HE AL TUATMA BRI & B0 5080 =, Jb st 100083 ;
3. HEG L AR R W5 , L AT 1000835 4. W EEEFE AT E PR A BRA A, JE 5T 100027)

WE:AEHEENTNEFINAEMERE ARAEAEENE R TAEEARATIRA 5 AHHAR K HEa, B-1a
MEHEANAT PR AR ENRRAV AR, AV E B REARERERNRERE. B AEHEE TN £ 2T
EEMAMAFTEMAEE 2 F EALRAKRAANILREFTEM, AT SR ED FE NBRERFEEE D TUNE R T
o RXBHT —MER THEMEEHIA TS éﬁﬁ%/%}ijﬁﬁ/)ﬂ'ﬁyf-fﬁmw\;Eﬁ%‘/—’;—wmmﬁu%%}iﬁ/\ﬁ,ﬁ LA ALTL IR B R
U H oy B, FRARIE B RO b 2, B R E D TN AL, DL R T s AW I -k BIE A T A Bl T B R T e L
M. #RFW KT R Eaton 3%, %7 F T HE & %ﬁgﬂ/ﬂ'fij]%‘k%%/\ﬁf??im(l?z 0.81), WM& Z M x4 N HAFAEAD
fio EWIZEHTMN T ERG AR T ERTNARERXEMAEEEES BTN, BN FRXHMEEH SEREH DA
BUAGK AENEBEAGENHE, ZERG AR EE AR NMERE - PR R T ENTER., R ESTEEEH
T E A TN 7 & B ER A REAEEZNILELE L,

FER:ANFALIR 68 B E A TN M T LA -A TR 4N EAH W &4

FESES TEI22.2 SCRAARIAED : A

Reservoir pressure prediction for marine organic-rich shale: A case study of
the Upper Ordovician Wufeng-Lower Silurian Longmaxi shale in
Fuling shale gas field, NE Sichuan Basin

1,2,3

Wang Pengwei'>*, Chen Xiao*, Liu Zhongbao"**,Du Wei'>*, Li Donghui"**, Jin Wujun"*?, Wang Ruyue'*

(1. State Key Laboratory of Shale Oil and Gas Enrichment Mechanisms and Effective Development , Beijing 100083, China;
2. Key Laboratory of Shale Oil and Gas Exploration & Production , SINOPEC , Beijing 100083, China; 3. Research Institute of Petroleum
Exploration and Production, SINOPEC, Beijing 100083, China; 4. CNOOC International Ltd. , Beijing 100027, China)

Abstract: The pressure prediction for shale reservoirs is essential for evaluating shale reservoir quality, understanding
shale gas accumulation mechanism, identifying gas-bearing property and seeking favorable shale gas exploration areas.
High-to-over-mature marine shale reservoirs rich in organic matters are commonly characterized by considerable nano-
scale organic pores and abnormally high pressure caused by gas generation. At present, shale reservoir pressure
prediction is practically based on the development and evolution of inorganic pores while ignoring the nano-scale organic
pore growth, resulting in an illusion of “pressure anomaly” or inaccurate prediction of reservoir pressure. This study
proposes a reservoir pressure prediction method for marine organic-rich shale. With the assumption that organic pores
coexist with abnormal pressure in shale reservoirs, this method serves to calculate the acoustic logging responses of
organic pores, correct the acoustic logging curve, and establish a new pressure prediction model. The new method is
verified with Wufeng-Longmaxi shale reservoir in Fuling gas field as an example. Compared with the Eaton method, an
original calculation method, the results of the revised method match well with the measured data (R’=0. 81). Also, the

prediction error of the revised method is relatively small and in normal distribution, indicating that this method is
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suitable for the pressure prediction in the marine shale reservoir. The predicted pressure in Phase I Production Zone in

Jiaoshiba area is generally characterized by high value in the center, low value in the surroundings, and locally high

value in the southeast. These are well correlated with open flow capacity, further indicating the reliability of the method.

It is of great practical significance to improving the unconventional shale reservoir pressure prediction and promoting the

exploration in overpressured shale gas.

Key words: organic pore, reservoir pressure prediction, marine shale, Wufeng-Longmaxi Formations, Fuling shale gas

field, Sichuan Basin
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Fig. 1  Conceptual model of pore evolution in organic-rich shale'**’

[ e—— P4 Bk :i: TNLAL H, ————»
% i
0| i Ju!
— = K| = £
L Bl 1) A | ﬁﬁ(
7l

P2 T2 A ) B (4 Sk [ 31 118 k)
Fig. 2 Petrophysical model of organic-rich shale reservoirs

(modified from reference [31])
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Fig. 3 Structural location (a) and diagram showing the bottom structure of the Wufeng Formation (b) of Fuling shale gas field, Sichuan Basin
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