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Abstract: Shale oil represents a new frontier in both the conceptual revolution and technological breakthroughs for global
hydrocarbon exploration while also serving as a new target for sustaining the energy security and maintaining stable
hydrocarbon production in China. Shale layers have always been primarily assessed as source rocks previously, leading to a
lack of feasible methods and practical bases for estimating their proved oil initially-in-place. To address this, guided by the
Specification of Shale Layers Oil Reserves Estimation (DZ/T 0501—2025) , effective since January 2025, SINOPEC has
achieved rational control over the oil-bearing area and net pay thickness of shale layers by relying on the optimized
deployment of horizontal and vertical wells-directional wells. Besides, the company further leveraged innovative
technologies, including two-dimensional nuclear magnetic resonance (2D NMR) analysis of shale cores, to accurately
determine key parameters such as shale physical properties and oil-bearing characteristics. Accordingly, a set of
scientifically robust and systematic methods for estimating proved oil initially-in-place of shale layers have been developed.
Using these technologies, SINOPEC has successfully reported the first batch of 1. 8 X 10° t proved oil initially-in-place of
shale layers in the Fanyeping 1 block, Jiyang Depression and the Chujialou block of the Qintong Sag. This achievement

validated the accuracy and effectiveness of the proposed methods. Building on the proved oil initially in place declaration
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practice, SINOPEC has gained the following key insights into optimizing shale strata oil exploration and development :
strengthening the integrated deployment of exploration and development, acquiring complete and accurate data for reserve
assessment, iteratively upgrading reserve assessment methods, and deepening the classification and grading evaluation of
oil reserves. These approaches contribute to the elevated quality and efficiency of reserve reporting. Through innovations
in the reserve estimation methods and advances in hydrocarbon exploration and development models, SINOPEC has
transformed the reporting of proved shale oil originally-in-place from a theoretical concept into a practical reality,
providing a replicable technical pathway for the efficient exploration and development of similar oil reservoirs in China.
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Fig. 1 Comparison of 2D NMR spectra before and after solvent extraction of core samples collected via sealed coring from well Fanxie 184,

Xinxing oilfield, Jiyang Depression
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Fig. 2 States under drying at different temperatures for samples collected via sealed coring from well Fanxie 184, Xinxing oilfield,
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Fig. 3 2D NMR interpretation chart for the area of proved oil initially-in-place reporting in the Qintong Oilfield, Subei Basin
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Table 1 Cut-off criteria for the net pay thickness of the 2nd and 3rd layer groups of the Chunshang interval of the upper sub-

member of the 4th member of the Shahejie Formation in the Fanyeping 1 block, Xinxing oilfield, Jiyang Depression
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Table 2 Estimation of proved oil initially in place of shale layers in the 2nd and 3rd layer groups of the Chunshang interval of the

upper sub-member of the 4th member of the Shahejie Formation in Fanyeping 1 block, Xinxing oilfield, Jiyang Depression

g TR AR L T BUA BRI ekl — JEUME R S

Jri: km? JEHEm  ALBUE% (R % (t/m’) (/1) (t/m’) (10*v)
AR 115.45 75.8 4.304 60.2 — — 1.376 0.852 14 024. 62
LSSES 115.45 75.8 — — 2.558 0. 006 07 1.376 0.852 13 595.95
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Fig. 6 Maps showing the top structure of the 2nd member of the Funing Formation and the location of the reporting area in the Chujialou
block, Qintong Sag, Subei Basin
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Table 3 Comparison of porosity derived using the ethanol immersion, helium pycnometry, and 2D NMR methods in the

Chujialou block, Qintong Sag, Subei Basin

SEAL B 1%

AR G WRGTE S Ytk

E.
e TRk TR — e LI % L%
1 4.99 6. 36 4.25 0.74 2.11
2 5.03 4.79 4.76 0.27 0.03
3 5.91 6.75 5.76 0.15 0.99
4 2.75 3.03 2.58 0.17 0.45
5 0.79 1.43 0. 88 -0.09 0.55
6 5.43 5.57 5.07 0. 36 0.50
7 3. 60 4.45 3.21 0.39 1.24
8 4.22 4.57 4.16 0. 06 0.41
9 3.99 5.40 3.73 0.26 1.67
10 3.91 4. 18 3.57 0.34 0.61
11 3.67 4. 14 3.44 0.23 0.70
12 4.74 4.56 4.71 0.03 -0.15
13 5.05 5.40 4. 86 0.19 0.54
14 5.13 5.60 5.00 0.13 0. 60
15 5.06 5.31 4.72 0.34 0.59
16 6.39 6.51 5.77 0.62 0.74
17 2.17 2.30 2.33 -0.16 -0.03

SEI(E 4.28 4.73 4.05 0.23 0. 68
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Fig. 7 Log interpretation results of well Qinyie 1 in the Chujialou block, Qintong Sag, Subei Basin
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Table 4 Estimation of proved oil initially in place of shale layers in the 1st sub-member of the 2nd member of the Funing

Formation in the Chujialou block, Qintong Sag, Subei Basin

5 Ay EE 3 AL i VA BRI WEs R Ay re— JE I B 5 L J
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FATSENES 23.74 88.9 4.5 61.4 — — 1.267 0. 862 4 002. 87
PRFR 23.74 88.9 — — 2.61 0.007 17 1.267 0. 862 3 948. 06
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