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New method for reservoir petrophysical modeling of submarine fan channels.
A case from Qilfield A in West Africa

Zhang Jiajia' ,Wu Shenghe' ,Fan Ting’ en”, Fan Hongjun® ,Lin Peng',Jiang Shining'

(1. College of Geosciences ,China University of Petroleum , Beijing 102249 , China ;
2. CNOOC Research Institute , Beijing 100028 , China )

Abstract ; Submarine fan channels, mainly deep-water gravity flow deposits, are generally characterized by diverse lithofa-
cies types and poor correlation of porosity-permeability due to the complicated genetic mechanisms, which brings signifi-
cant challenges to reservoir petrophysical modeling. Taking oilfield A in West Africa as an example, this paper proposes a
new method for reservoir petrophyscial modeling of the submarine fan channels based on a comprehensive analysis of re-
servoir features and their correlation with seismic attributes. This method features in “multi-facies control and multi-
attributes collaboration”. In contrast with the traditional facies-controlled modeling in which porosity modeling is simply
controlled by sedimentary facies, this method first builds a reservoir facies model under the control of facies architecture
model and then build porosity model under the control of the reservoir facies model. Given that the deep-water channel
sandbodies show poor porosity-permeability correlation as a whole but good porosity-permeability correlation for different
lithofacies , this method further supplements “lithofacies-control” in permeability modeling. Besides , this method also adds
seismic-collaboration in the reservoir facies modeling in comparison with the common collaborative modeling.
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West Africa

VS R K TEL A I T Eﬁﬁ@?ﬂﬂ%%?ﬁ?ﬁﬁ,ﬁi PR S P AR GOK X i S A B 1 2 it B K Y 1
I 20 AER EBRGOK B MR . AR, A BRI R B Bk o i A AR I

5 H#1:2015 - 10 - 30; /81T H#7:2017 - 02 - 15,

F—EEE N RAEE1990—) B B A, 8K A )2 RAE S5 AT, E-mail ; zhangjiajia0103 @ gmail. com,
BIFEE RN : RAER(1963—) , 5, #0d AR T 42 M52 G iR K = 4kt i 4% . E-mail ; reser@ cup. edu. cn,
ESTAR . HERH E AL (20112X05030 — 005 —02) .



408

Al 5 KRR

Mo 5 %38 &

AHBR G BRI B I S I A, R AN B A
B 5] R ARA ] % i B R, AR W T IR B K B A )2 BoA
AR PR SR AR 38 S 3 20 TR G AR SR AL S S
AR MEFIEAL -

SEUROKEE )AL 2 DUBHIL AR (9 52 00, T3 JE bl K T8
il = AEARZ 7 AN [R) T RURE B 5 )=, 5 B8O T
MR A —E W R IR PE . D 3 HLA L B
SR 22 R FH A 4 sl AR 4 (DR sl AR 12
) B T IR B KB TR AR
PRI A1 52 23k , DRI T3 B 4 A 42 T B REAR A 3t R AL AL
BREER 31 5 ) ML) 535 A A L2 R A TCAR 2 Y AL
B2 B RIS AUL ) 7 5, T ¥ R B /KO )2 e T A1 A
KIS I 2R, FELB AR R 22| R L 1R
P FH LB EE P [ A 798 3 SR AR AT AR K ) AL
@ AR TR LKl b3y FVE S R O % 055X B
HH 22 R PR R R 9 FF 0 X e 0 I 18 0 A
TS0 5 B RS AR BORHR A AR 1 2 S A58 1
14 5 i ] Al

B A E A7 A 1 TR AL, AR SCLAPEAE A 3l O ]
A LIRS TR IR Bl 7K TE V2 R ik B HG 5 3t 7 s 1 Y
KA T ZHAELAR, ZEIR VLD 1R
P 7K i S22 2 RO BT S0 B, 8 A B v VI VR Bl /K i

JE ARG BE, DAy [) 24 3ol 7K Y i J2 A MR 41— RE 1Y

(H 1
El/_ﬂLgo

1 WS IX AL

1.1 [Xigih BBt

R AL PE AR J& H 2R = ) Y 43 g 2 11 TR K
X, A2 1200 km®, JLHH 2 H AW Harcourt I #5
245200 km, B4 7K 1 300 ~1 700 m, &b F T Rlid - %
A (B 1a) o #3E EAE FALERPsk & X 5
T BRI iR A DX B R e e iy i B (T 1b) , R E B
W2 E b Rl . PR X BNZEE T - i
IR AR LR, % A IEG B K 1A R A i A R
(Bl le) o FEZIX B 7T LUK IE R FR Fe AR 5
TIBUNE Z R 3G - AP =, AR SCE 22T XK aE
TR fig )2 T R @I TAE -
1.2 BEXHFEER

AR X A2 100 km® /KT R R HE 3L 18 1
F(HA 4 TTHGOH, 5050k Well 1, Well 3, Well 4,
Well 6, 8] 2a) , P-4 #2522 000 m, Jay i -1 AT 35
150 m, Y147 F & 1Y &0 20 B 4 50 5Ok I & 2 I 3

MRy ¢
B foim|
J& HRTTK 2 HNA ;
W Hin
.z EEREEEAD ILM*"% (] :
A\ i | x
: it .
ol RMEE
I — e e
s
0 100 200 km [ | [ | | e
LT
23 arou 2 Z'(‘@ -
[ | wFixiem [Fe] s S Pt L e
o\ [ R
ﬁﬂmfﬂ: —}—&gﬁwﬁzﬁ— sk —— e [ SR
— Hﬁ%ﬁ REER — 7N
=X PP i o) [ R
B | pgty | e s
t ==
- ;f NE=LTrTe
H OO =B mE = | i |**m
AL PRSI RISA FIER AT U W2 S NSRS S S s 5339 et

BT PEARE A il 3 BT O
Fig. 1 Geological background of Oilfield A in West Africa
a JUPRALE ;b XKL E e Kt ZAERE



24 SRAEEE , 55, 1 bR 7K H fif /2 2 Rod 0T S 409
2%, [ I A DX A e o T ) R ’ﬁ?ﬂ&/ﬂiﬁﬂhfi FLBREE RS Rl a7 8 AR O SR IS
WORE, HoA s SR VOR300 32 Ha, 3B 0 FERAE 20 m JKGEAKEMEE 2%, S B0M I MR AR D[R] g
ifio R BRAFAE—E BIANIE FITE o

bt AR = NI NETE S TR NS R S STER T P K TEAR R AR BY GRS 2%, T Rl o3 7K B R

ALFEAR VIS, - R AR KB R R 5 P AGE R R
2R SCAE R 22 (1 2a) |, Fill i b 7R AR 7K 1A %
TR TP /KB 1A F , I8 SR AL A8 3 1) 31 v 7K
RRIAR S (B 2b) o ARZKIER Z N A BB 5 1Y)
ARG ZR o AKIE AR ZR | 5 98 200K, 982
1 500 ~2 000 m, 3w 200 m, Sy #4389 1y KR 4] 14 7K 18
K&, Tl B H T Bl AS—AL 35 /K A1k
BB M, KB AR Z AR E e bR )2 1
WIKGE R A i 2 2% 50— KB M 1) 5245 T g, F 1 42
B AR, KGE A A TERE 500 ~ 1 500 m, B—KiH
FEHE 150 ~500 m, JEEF 10 ~30 m,

AR X K it 2 8 2 A A, e A8
BN T 12. 1% ~37. 1%, -1 24. 1% ;1835 %A
F1x107 ~8683.2 x 107" um*, -3 914.6 x 10~
pm’J@ - mAL R - R B RS
B ERRAGTE B RBOR , B 38 Z AR 2%

2 AR

i )2 S BB — B AL 4 LB A 8 8 R
o TR MR BER R NG00 T, — R A
FEbI]” AR o LA AR S R — R A T it
JEARREEY (PTRR A I Bl e AR ) 2 SO S FLBREE
AR L B ) S — R 2 4 AR 3 7 e
(— B R BT I A ) blb ] el 57 FL B B A5 28 L e ) ]

Well 2

l’

o
"

| t\l\\\u .‘ Wi ‘

Well 1 Well 7 m
o (o)

FE I AR LR RS
2

mW“
” |

I .
' 11|‘||“““ﬁ5{lmlgg

BrRALE KBS AR S s — Kl S A gk o
B —JKE R B — ST IR B KB TR, HA 58
RS TOER N B KB ZS , Ja R 4R 2 A A

TURERY™ R RAL B — KB 25 OB B R R 125 8] 73
AR T B — 7J<JEI7\11ISE’JE@}E1§%EE Y EE

WA AT R SR PERE T R 20 B A AR (FLIBREE — i
KF 14% , BiER—BKT 10 x10 7 um®) F1 - ff4E
7I‘H” (HALBRE RN 20% , A RBER) Bk,

I TALGE 2 S R AR R A AR &, ) T
%Mum 6 S RS 7007 2 32 0 A 6 A0 I 6 4 A G
SRS AR K, MRS VT A B LA ek
SRR, AT HE— 8 (AR SESEARKI 2> 11 Fh A
R 2300 P AR AL AT 6 A [) B4 5 A7 AR 2K B
Sy HOR B BR A  HOIR R TS 5 Btk ot b
HORAN FRD AT 2 BN P o A B A 4 2 B AN D
TR AL 5 RS R £ AR R, 43 B Ry B
IRUEFRAD TR 2 O Ue A SR b Ve BN D &
P ITTR 2 D B YR S5 TR SR B 1 o A R
FAER IR AT AR B 23 M AR, 45 F ok,
17 RERS R DA SR ik B AR A 780 T i B AR A 78 S T
AR i

X T LGS A I, i B B S0 RO R A 7
R B0 ] PR F R A i 43 A, A 1 4 T 29 o AL B
FERE ORI, TG B K T FE BT AT T R e R A
RELEL A TR 43 B G 28 00 T3 o e AV 6 132 ok 3 DA

Well 4 Well 5 Well 3

“gqu"l:’!uﬁu“iilﬂi

wmmwmw

im"nmmmollll"l!l S

H
m},

N\»

S

: U‘Mmi‘“. “IW“““ : *éﬁi?l l!iuu it
y |||| sz
D 3 =
'llll'“' ""';"!n l[ﬂi ‘ '}’»». v ikt \ &
;I N ﬁ;.!l!!%::=.!:"’qml .,.!E;..,,I:};:::::::..!!,,..,,H,;i*'“' mumlm il
mm !1 I||!|||W|\|1ﬁllin PN
/J\Eﬂ(ﬁiﬁ?ii *iﬁiilﬁ ﬁ#ﬂ%lﬁﬁfﬁ

SRR K A RIS AE

Fig. 2 Channel architecture characters of the modeling area
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