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Abstract

Guantao oil reservoir of Shul area in Liaohe oilfield is a massive super heavy oil reservoir with
edge and top and bottom water, which is surrounded by water, without mudstone (or physical)
cap rock and covered by “Asphalt shell”. Starting from the mechanism of reservoir formation and
studying a large number of core data, logging data and physical modeling, it is considered that the
two reservoir formation theories of physical cap rock sealing and self-condensation are not appli-
cable to this reservoir. By comparing and analyzing the porosity, permeability, oil saturation,
thermal conductivity, resistivity, geochemical characteristics, spatial distribution and other fea-
tures of the external thickening zone and normal oil layer of the asphalt shell oil reservoir, the
paper deeply discusses the genetic mechanism of asphalt shell reservoir, describes the characte-
ristics of the oil-water interface, studies the main factors influencing SAGD development effect
based on actual production data, establishes the critical technical conditions of the top water dis-
charge and develops measures to prevent the discharge of water.
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Figure 1. Profile of Guantao reservoir
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B, R RS 2 R AR A MR F e o B AT 47 DRI, FETE T E K 1 7S B ZE /N
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Figure 2. The lithology profile of Guantao reservoir
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Figure 3. Longitudinal distributions of polar components of Guantao formation
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Table 1. Comparison table of solidifying point and the oil layer temperature of D84
= 1. D84 WREEE = SmEREX RR
WA ] R
D67 I 36
32.9~35.8
D177 JF 39
D84 4 [X 11 27 32.4~39.3
Table 2. Parameter table of “thickening zone” segment physical property
F2 “PHE PSR
’ BIEZR(x107° um?)
e AL SEREGS) S
(%) Kv Kh Kv/Kh
“Htka” 34 675 4717 0.14 66.9 &
W ERIE R R B 34.3 3584 5021 0.73 53.2 rhi

1% - WBEZR 5, et B IR (O~ LI (0, JEJE N 0.5 m~2 m, IR HLFH% 60~150 Q-m, & #Bi% %] 300~350 Q-'m,
FAR A T 22, R A A 2B 12 6%, AR E TS N SLIR IS E AR L (S2/S1) KT 14.

DOI: 10.12677/0jns.2017.55062 460 EL SRR


https://doi.org/10.12677/ojns.2017.55062

INRE

“TRBLE” BT CWTER” 5 R BRI, R R LR R B (1 4),
PHEWE EHMEKR, 8F “EHE” o SO0We R M-, St JEw g, s m;amﬁ
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B T JRAKE “aKE” k(5] [6] [7] [8].

HE Syt FH s il s R v LB A ™ B, BRI DA O, AR AR BRI AN B R o Rl P I AR
TEH F EAFEAEVIEM . KRG SRR, HA YRR s, Mgk FKRMAEDELTE. EY
PR FIZ6E; B R AR T 20, = A . rP 4 AE ) B A 3501k D e B AR
e H B[R %[9] [10].

N o8 P PR o B SRR, W 9 DX PR B e A DR JUANRHAE s i e R A AR B R = o T
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Figure 4. Histogram of permeability-oil saturation
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Figure 5. Profile diagram of special oil segments in Guantao reservoir
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Figure 6. Mass chromatogram of saturated hydrocarbon m/z217 in D84-GG4 well at 701.39 m
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Figure 7. Mass chromatogram of saturated hydrocarbon m/z177 in D84-GG4 well at various depths
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Table 3. Quantitative parameter table of thickness zone (asphalt shell + high resistance layer)
=3 MUHCHER + SRR EESHFR

ke |2 B , FLEE BIER SRS VL PEER MUESE
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& m % x107% um? MPa 2 nm %
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Figure 8. Experimental curve of Guantao oil layer flooding in D84 block
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Figure 9. Relation curves of top water leakage technology parameters
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