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Numerical simulation research on a regional outpost well and its hint on the future
hydrocarbon exploration direction of the Maichen Sag, Beibuwan Basin
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Abstract ; Based on the petroleum-geological data of the Y1 well that is located in the southwestern margin of Maichen
Sag of the Beibuwan Basin,in this study,the petroleum-geological and geochemical numerical simulation has been con-
ducted using the PetroMod software. The results show that only the dark mudstones in the second section of Eocene Liush-
agang Group meet the standard of sufficient organic matter abundance to be defined as hydrocarbon source rock ,but they
have not reached the hydrocarbon generation threshold because of their low maturity. In addition,the geothermal field of
the Maichen depression is generally low,and the mature hydrocarbon generation threshold depth,by comprehensive judg-
ment , has been determined as 2 600 m, which is obviously deeper than that of Eocene hydrocarbon source rocks of the
Weixinan and Wushi Sags. As Y1 well is out of drainage range of effective hydrocarbon generation,its structure may not
have received sufficient hydrocarbon charge,to become a hydrocarbon accumulation in local structures and trap. Thus,
this should result in an empty trap where the Y1 well is targeted. Therefore , favorable zones and traps within the effective
hydrocarbon drainage zone of Eocene hydrocarbon source rocks should be focused on,in order to achieve a breakthrough
of the commercial hydrocarbon exploration.
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Fig. 1 Regional geology framework of the Maichen Sag(a) and location of the outpost Well Y1(b) in the Beibuwan Basin
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Table 1 Numerical simulation parameters of the Cenozoic of Well Y1 in the Maichen Sag
G 2 KA THPR/m JEH/m JELBE/m FUBUIFHAR I/ Ma [URLSE A fia)/ Ma
LHise AR (Nuwl) 45 250 205 11.6 2

KT R Ff12H (Ndl) 250 388 139 23. 1 11.6
LT AR 4H (Njw) 388 528 139 33.9 23.1
TPEL (Nay) 528 900 372 37.2 33.9
T2 — Bt (Euz') 900 1330 430 40.4 37.2
R Y 2H — Bt (Ewz®) 1330 1945 615 48.6 40.4
TP = Bt (Ews®) 1 945 2 084 138 55.8 48.6
WS VP4 (Els) 2 084 2 652 568 61.1 55.8
LR KR (Ech) 2 652 3 486 834 65.5 61.1
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Table 2 Geochemical characteristics and hydrocarbon potential of possible source rocks in
different Eocene strata of Well Y1 in the Maichen Sag
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Fig. 2 Temperature(a) and geothermal gradient(b) of
Well Y1 in the Maichen Sag
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Table 3 Paleo-water depth and palaeo-heat
flow of Well Y1 in the Maichen Sag
- JURRI ]/ K IR, RORES
Hb 2 2
Ma m C (mw+m™")
EHILES! 0 1 18 50
Hk A 11.6 10 20 54
KT 23.1 15 21 54
iR 33.9 20 21 55
T 37.2 30 20 55
Y2 — Bt 40.4 40 22 56
T — B 48.6 10 23 58
A =Bt 55.8 10 22 61
Wb 61.1 15 20 65
Kiid 65.5 20 21 77

Fig.3 Vitrinite reflectance (R,) vs depth of Well Y1(a) and
Xuwen X1(b) in Maichen Sag
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Fig.7 Total organic carbon (TOC) numerical simulation of Well Y1 in the Maichen Sag
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