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Quantitative Evaluation of Sealing Capacity of High Temperature
and Pressure Caprocks in Yinggehai Basin

Xie Yuhong
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Abstract: Yinggehai Basin is the important Cenozoic petroliferous basin in China South Sea. With the gradual improvement of the
petroleum exploration and development in shallow layers, middle and deep overpressured layers become the main target of the
natural gas exploration. Whether the caprocks can effectively seal the oil and gas turns to be a crucial questions for the research. In
recent years, different scholars have conducted a lot of researches on the caprocks of Yinggehai Baisn, but there are still some
questions in the sealing mechanism, failure conditions and quantitative evaluation of the caprocks in high temperature and pressure.
Based on the systematic analysis of the high temperature and pressure caprocks in Yinggehai Basin, it is clear that the sealing
mechanism of caprocks is capillary sealing and hydraulic sealing. Using the relationship among displacement pressure, acoustic
time and porosity of mudstone to predict the capillary sealing ability of regional caprocks, the results show that the caprocks in
Yinggehai Basin have strong capillary sealing ability. Therefore, hydraulic fractures induced by overpressure are the fundamental
cause of oil and gas multilayer accumulation, and then propose the cap hydraulic fracturing pressure coefficient to quantitative
evaluate the risk of hydraulic fracturing in caprocks. The evaluation results show that there is a significant correlation between the
occurrence of hydraulic fracturing in the caprock and the diapir activity, the risk of hydraulic fracturing in caprocks gradually
decreases from the diapiric center to the periphery. LD-B block located in the slope near the depression in Yinggehai Basin which is
adjacent to the Ledong diapirs, is a favorable area for oil and gas accumulation.

Key words: Yinggehai Basin; caprock; overpressure; displacement pressure; hydraulic fracture; petroleum geology.
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Fig.1 The stuctural map of Yinggehai Baisn



2582 HiERFES hitp://www.earth-science.net 0 44 5
HMERG R & R EfEEAE 2
AE | Ma) | B |VIBA ‘ AL
# 4 H" | B (RE BIE | W2 #=E
N L _._ 1][]
A laws |07 |oe % i
T T20 + 1.9 - :L %
% 4 T27 + 2.4 [ 7 g
WA T :}&
% =
L% | = [ — | "
%f [
T30 +— 5.5 [ —
— | N L
- b i T31 - 82 = #
i A= N =1 Wi
T40 —T 10.5 _l T =1 &
R 1@ - Nl ! e 3 p%
RH g | W - T4l 138 o= ;f;
(R P LLrT g 2 B
g — ' S| b2 1@
- T50 —— 15.5 £ W o B’
= | — |Ns e e
gﬁ‘ : lel _____ T
T60 510
— | B
i T6l — 23.0 W
& % - | B %
7] 4
. t g T62 25.5 E)ﬁ
s = | P
J& 3
% T70 —+ 30.0
BT ¥
274
% b il = E.° b3 )
il #) K
T80 =360 7 i
WHH G %ﬂg B
T &
T100 — 49.5
WE=R
ST e i T o T
ElES=1E S

P2 w4 i 2 25 A HOIR
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Fig.3 The thickness contour map of Second Member of

Yinggehai to First Member of Huangliu Formation
caprocks, Yinggehai Basin
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Fig.5 Prediction of displacement pressure in Yinggehai Baisn
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