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Abstract: Determining the limits of critical parameters for sweet-spot intercal evaluation of lacustrine shale oil is the key
to commercial shale oil exploitation. Based on the on-site observations and lab analysis of lacustrine shale oil exploratory
wells, supplemented by previous research results and achievements in exploration and development practices, we try to
determine the limits of critical parameters for sweet-spot intervals of diverse shale oil types, including the total organic
carbon (TOC) content, vitrinite reflectance (R,) , pyrolytic hydrocarbon content (S,), porosity and permeability, oil
saturation index (OSI), and brittle mineral content. Findings suggest that for the shale oil sweet-spot intervals of the
mixed type with source rock-reservoir integrated and the pure shale type, the lower limit of TOC content is greater than
1.0 % or 2.0 %, and the upper limit should not exceed 6.0 %. For sweet-spot intervals in the source rock measures of
brine-saline, saline-brackish, and brackish-fresh lacustrine basins, the lower limits of R, are 0. 50 %, 0. 60 %, and

0. 80 %, respectively. Regarding S,, two scenarios are recommended considering factors such as sample preparation :
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for low limit of TOC content at 1.0 %, the lower limit of S, is 1. 0 mg/g (conventional pyrolysis) or 2. 0 mg/g (pyrolysis
of sealed and frozen crushed samples) ; for low limit of TOC content at 2.0 %, the lower limit of S, is 2.0 mg/g
(conventional pyrolysis) or 4. 0 mg/g (pyrolysis of sealed and frozen crushed samples). The lower limits of porosity and
permeability are 5. 0 % and 0. 01107 wm?®, respectively for the intercalated-type sweet-spot intervals of shale oil, and
are 4.0 % and 0. 01x107 wm?®, respectively for the pure shale-type and mixed-type sweet-spot intervals with laminated
and layered textures and well-developed fractures. The lower limit of OSI is 100 mg/g or 200 mg/g for the pure shale-type and
mixed-type and is 300 mg/g or 400 mg/g for intercalated-type. The lower limit of the brittle mineral content is 65. 0 %.
These findings can lay the foundation for genuine shale oil sweet-spot interval development to achieve commercial shale
oil exploration and exploitation in low-oil-price environment.
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Fig. 1  Sweet-spot interval identification with TOC content and S, for the 2"' member of the Funing Formation in well QY 1, Subei Basin
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Table 1 Statistics of the lower limits of R, for sweet-spot intervals of lacustrine shale oil in major basins/sags in China
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Table 2 Statistics of average threshold values of S, in the sweet-spot intervals of major lacustrine shale oil basins/sags in China
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FATL 73t A —B I JEHiT R >6. 05 23R :5.0 [3,19] ISR T R IE
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SRR 20t HER2H 7 Bt 2.0 [33] LR
B SR At PR 4.0 [33] LA, Je SRR
WS VW ETE W= R 2.0 [29] A
FE TS 7 = FILEL 4.0 A3 Ve VR TR
TRV Z W FE b= B 2.0 [34] FERACE 2D L R
TS 7 FUIEH B I 2R A:>2. 05 T2ERHAN: 1.5 [53] B RLAR S
BN At FLIE A B [ 2555 .24, 05 T2 A:3.0 [21] AR AL IE
TRV 7 b2 — Bt I 258 :>6. 05 T JEHHAN 4.5 [37] ISR IR IR R E
Thdb A B4 B 3.0 A3 7 R MR B
il de:) B B T2HE >1. 45 T8N0 2; MRS <10 [32] A
JAR) &% WA =B 3.5 [30] RIS

SEXE R RRAY AL, R 2 AT I, 2 X R R
BRSBTS, AN R ¥4 VR %% PR IR o A (B8 R
PR+ IR IR SEALTE) S, I 12 /547 . TEE BB T, 2
WTH S B S BUE AR 5 TOC FLBR  # 73 HrkE S 1Y)
b g g7 S AR E . Y HiT 2B TOC T RREL
1. 0 %M}, “Tif 5" B R R S BT FIA R 25 P IR AR
AYHTH S, T FRAF S 1. 0 me/g F12. 0 mg/e; 17 24 “Fif
JZBETOC T BRI 2. 0 %M, “ Al a5 B HLI#R 43 Al
VR % P R RE IR 0 BT 19 S, T BR 9 31 B 2. 0 mg/g
4.0 mg/g.
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Fig. 5 Correlation of oil-bearing capacity with porosity and
permeability for the effective upper and lower sweet-spot

intervals of the Lucaogou Formation, Jimusar Depression

Ve
1000 ® SUZIRIKTe 4 e iR 4 45
® 2RI IR A R A o ©® °
100 O HUR KR AR K oo @ °
r ° e . e
o® ® e °
= 10} ’O.o'o.h" e
g oo o st en?e oo o
T il ° 98, '.’.05 ‘:,. %
= 6,0
oo ..#o Se 3% °
At ® 0e®
fi{ ;3 0..... ° ..o.
0.01¢ e . %
o Y] °
0.001 | .0...03;0.o°o°.:.°. 0y 00
0.000 1 . . . . . . ‘
0 2 4 6 8 10 12 14 16
FLBRIE /%

Ko AEMPEFY1LID =N B I BA R A A
R AT AL B B FIK P18 38 AR AE R [

Fig. 6 Comparison of effective porosity and horizontal
permeability of samples with different lithofacies collected from the
lower submember of the 3" member (Es,") to the upper submember

of the 4" member (Es,") in the Shahejie Formation in well FY1,

Dongying Sag
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Fig. 7 OSI value-based sweet-spot interval identification in the 2" member of the Funing Formation in well QY 1, Subei Basin
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