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Development—oriented fine description technology of
sedimentary microfacies in fluvial reservoir: A case
study of Ng in block L.Z9 of Linfanjia Oilfield
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Abstract: By quantitative identification technology of well logging facies, this paper rapidly and efficiently identified sedi-
mentary microfacies of a single well and fully compared the sedimentary micro—facies of Neogene Guantao Formation (Ng)
in block LZ9 of Linfanjia Oilfield. Furthermore, the boundary of each sand body in the 6" Submember of the 4" Member of
Neogene Guantao Formation (Ng4°) was finely described through multi-parameter coupling analysis in terms of paleogeo-
morphy, seismic attributes, and plane distribution characteristics of oil and water. According to the fine description, Ng in
block LZ9 belongs to fluvial facies sediments which mainly develop sedimentary microfacies of the channel, natural levee,
crevasse splay, and flood plain. The course of the channel in Ng4°® is NW-SE, and the sand bodies are widely developed in
the channel. These sand bodies have a banding distribution and extend as far as 3=5 km, with a width of more than 600 m.
The natural levee is intermittently distributed in a narrow band or pod structure on both sides of the channel , with a width of
less than 100 m. The connectivity of sand bodies in the channel is positive, and the injection—production efficiency is high.
However, the lateral connectivity of the natural levee reservoir is poor, and the injection—production efficiency is low.

Key words: development—oriented ; high density well pattern; fluvial facies; quantitative identification technology of well

logging facies ;identification technology of plane sedimentary facies ; Linfanjia Oilfield
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Fig.6  Characteristics of well logging facies of Ng4 in block LZ9



F20% Holl IR e A5 TR i) R BT A A 2 DURU OO 2 i Bk -43-

W= 21k =0k
(xw)' (x-w) 4 DUBUHTF k0 i
Y=/(X.W,)=exp| - 5 (5)
I A S T R A SE R T 45 A Ned® ol i
Horr S0 3072 A MR A3 BT 0 A %) 37 38 M B 4 S A
8=t;~ o, (6) sk, xof HL TR O A R A 100 55 40 20 i, K
W REAS h BE — R PURR R XT O  BT At B T IOR Aok A S v RS
FEINAS BNZ TR 1 R pR AR, H R0 - 4.1 HHFREHE
Lo (Y¥-v,) (v-v,) Ngd LB, BF 52 IX MR V- 22, K & 25 438
f(¥)=——Yexp| - — - B IFH B AL AR . VA TR T 1] & SE ] JE A
/2m 8"k, i1 26

([l 7a) s T VA A LR SR AR AP IR B SR L 2k 2 0
(7) A7 b AT DA 780 5 i e A 5 1 9 000 2 e P DA, G
T2, DR R A i s M DTRRAE Sy ARk 2 246 AL, 48 DA iR b 2 | e 78 (&
FIRGE T . 1207 k] AT AL B, T AR 7h) s ULV A TPl R 8 & il E DR, Y
JEEE/NF 2 m A HEZ A DU IOH B R [l sh 38 Rl R0 O AR Sz T IR i AR .y b A o
QLT R T 2 ) PR B AS ) o i 8 ol a il Y T T DA A R R R R
1) IR, SEBUG A HTURR GO 1 B s oy SRR A DX R 2 s TR, R A R A
PEHI 30 F 1003425 I FEARSEAT ISR, 4250 Rl b AR s iy o W0 AR R . PRI UL, K DN
YRS, 18 3R A7 B W B AR ST BT X 4R A5l b g DT RRURE JBE 1 6 1 56 R 25 45 T b AT TR
DU AL () 1 A 2, e AN R IR 25 0 0.2% . ARy
RV FARASE . WIETETIBREE S 42 ZSSEBETELR

PEAT UG, 1% 22 ) 28 AT o3 Ay B DUAR BAAH 25 2R H I AR i 2 B A AR A TSR RRAE
W R AT R — B RG (R 2) o did 100 SUKIEIIGE A AT DU B — ik 2. S
FEARBEATIRIE , HAMER 335 98% H Z 16 (825 Al Qe 20 220, 75 £ B M R BORHAY

R MEMKZEBISF SR

Tablel  Probabilistic neural network learning samples ( part)

PiR=2 VR /m BARAIMAIER AARA/mY  EEIEE/m  RFTEE% P 25 (ps-frh) LB /% DRI 2E AL
1.Z3-24 1040.6 ~ 1 043.9 1o T o 7 -17.1 3.3 12.0 380.5 31.2 TAiE
1.73-34 1031.4~10345 e MR -144 3.1 9.4 440.1 39.5 I
1.Z3-70 10333 ~1035.0 e M o 264 -11.9 1.7 14.6 374.9 30.3 AOBEE
1.74-22 10278 ~1032.5 AR -9.5 4.7 15.2 376.0 30.8 TA[iE

176  1022.3~1025.1 o i e -12.7 2.8 19.1 383.0 31.8 I
LZ7-12  1021.6~1023.4 fe R -8.9 1.8 11.4 400.7 34.4 [iE
1.79-20 1023.6~1025.3 e M AR -7.5 1.7 9.6 409.1 36.1 TA[iE

LZ1  1017.4~10183 Fr#l -5.5 0.9 30.7 462.9 24.5 KRR
LZ3-8 1040.3~1041.4 it -9.6 1.1 326 358.5 28.1 RERSE
1.Z3-24 1034.1~1035.5 TR -8.3 1.4 39.9 376.3 26.5 KRG
173-62 1028.6~1030.6 A 7 -8.7 2.0 41.7 389.5 31.7 KRR
LZ10-16 1020.9~1 027.6 HER -9.6 6.7 27.9 361.7 28.5 e 11
LZ14X22 1150.0~1 154.1 R 3f- 7 -7.3 4.1 23.9 3534 27.0 i 3Eps|
LZ15X12 1094.5~1097.8 TR A -3.7 3.3 30.7 372.8 20.9 e 5
LZ10-4 1005.0 ~1010.0 R -1.5 0 80.0 422.0 0.0 IR
LZ11-10 1011.0~1018.2 - 0.0 0 100.0 512.0 0.0 IR

LZ12-25 1019.5~1026.0 - A -1.0 0 85.0 452.8 0.0 1Z R




44+ o5 ES 20224 11 A
F2 WEMGEBIATIRISHITRMEXT
Table2 Comparison of sedimentary microfacies between probabilistic neural network and manual interpretation
oo it M E /m L S G i B =S|
7 SR WIFI 5 S T 1 AT
1.Z3-62 1034.9~1037.0 1035.0~1037.0 AOBLES JAIE
1.73X28 1060.6 ~ 1 065.0 1060.6 ~ 1 063.3 liE TA[iE
1.Z3X28 1060.6 ~ 1 065.0 1063.3~1065.0 & i
1.Z3X30 1081.5~1085.8 1081.5~1085.8 AEBLES A
1.73-58 1019.5~1039.0 1019.5~1039.0 bOBEES i
LZ4AXN201 1122.7~1124.4 1122.7~1124.4 PN/S PN/
LZ3X74 1087.0 ~ 1 088.3 1 087.0 ~ 1 088.3 PN DRI B
1.74C22 1019.5~1041.0 1019.5~1041.0 TR B BRI B
L215X12 1082.0~1091.0 1064 ~1094.5 1Z WP 1Z W
1.Z16-16 1014.0 ~ 1 020.0 998.6 ~ 1 021.6 1Z M5 1Z M
LZ16C1 -18 LZ13-1 N18
LZIZ.-OIS
-16 LZ12<-16

III o2 5 E/m
35 45 55 65 7.5 85 9.5 105 11.5
W8 7 1] ettt ———

a— {5

9-14  LZ17-141LZ16-14 [ 715.14
-14 LZ14-
z18-14 °< < e 0
o }
LZ17XN]1
L

6LZ17-6
3 LZ16-6 LZ15-6
O '<
Z 1714

LZ13-6
LZ13XN6, < LZ12-6

] <
LZ13X06
Ze LZgX04 LZ12X4

T
N

LZ9X02
2

1 B [ ]

i R ZWOTE SsPii&
b—l A 1 1H 23 A7

B7 29Nt Bt s S M AT EA
Fig.7 Paleogeomorphy and well logging facies of Ng4® in block LZ9

HELEAERIFCRN T PR [T A [ AU A ]
M ETEH A AR R, &SRR,
PR A A 9 R 1k A 2 1), T IR — MR
SEARRIENTE XU BURAT & R EK . di &8 n] LA
i PR R BT 25 5w 3R SO R BN A
PEAE Bl S SRR G AR SRR, 3 A A i DL
BUHIE R FAH A R0 A8 J 1 vl LA A AR 45 12 3¢
Rl o Ngd® T i) |- B 5 A BEARG, J= & LA AR PR 51
YR PEIOR T | R 3R A5 S R w4, LUs

PR 38 301 AR R A 300 R AT OB O ST RS 41 Z1
i, 2R SOV G 8. ZUURAS JH
T PR A2 TR, AN R P = R Y i B
JR) TR AR /N 25 5 (R AR R 2 R — 3K
(E19) o ARTTRRGHOH 2571 [ K Z £ 7EAH T (&
9a) L IBEEF AR (] 9¢ ) SEAB T FL , LZ14-14 F- 0 A
RV AL, Ab T AR T R AR X LZ 14— 12 H- I 4
Jrph AL A TAR T R E X, R TN R
UROAE , T AR B A T P 1 B o DR RORE i A



298 ol

IR 5 A5 T ) T A BT AR A E DB PR it A B R -45-

LZ16-14 35 LZ15-14 HARSE , B Y Rl 3B oAH , #%
HEIN A0 AT ) 53 Sy [] — ] 3 {H b R AR fiE 3R IR
R 35 53 S T AS TR R T P 2R AN ] Y 1%
A8 2% %5 v, I A AN (] P 9T T fOE R A 40 A
TR R R A S O E DURR A i 5

T TR -
v O :
ﬁgg 0 I i 1 | I )
H_ﬁ 0.65 |— )
EW (02 ‘*(\rf. : : g — .
200 300\/ 400 500 600\./ 700 800
FERc
0.40
0.45
7}
NG &
= 0.50
g ” NI p
= RAR S AR ]38 O RAR SRR
0.55
0.60
200 300 400 500 600 700 800

)

8 LZIRN4BURBMHIERS

Fig.8 Forward modeling analysis of sensitive attributes

of Ng4 in block LZ9

5 WG Br

FEF A OhE DU = UM o A 2 S
O AR BRI A T i dm s LZ9 LU RRAR ], 42
fe T ORGSO T M B R oG B . F- 2R INAE
PUTR 18 QWA AR e B 4 . TR
i LB D)2 R R S SR R R X A O
K FL 7 1 2 B AR I 2 A I A R i AT T
B 1F , W LZ16-C8 I LZ14~16 %5 -] 38 (ke e o K
SRIBTIAH . QUUB A K it J2 5 3 J A R AR 3

AS
15-1a 18

LZ16-16
.

s

THEIE", JFRIA K Ngd® ] 18 i 2 PR 53 A (1A
10a) , B BFFE 45 R R W, B O 2 24> NW 0] 5%
AR AT (1 10b) o MR 4 TR SR J A R AR , T i)
TEE 1), WA B S A A I E O A TR R R i
SR RIRVEGEZ T Z W-F I 2 A KB o Ngd®
R LT, JFRIA N 4 IXOR T ARG R ot
L R R e (K 11a) o AR AN 18 S 19 b
AT AR R B NW ] S50 R R A R R A A A
AN IR S, R SR/ NEEE R 0.2 m, KR
JE R 8.7 m IR EEAL R 2.3 m (K 11b) o HUTEUAH
Kb Jee A p AL 55 DX 3k b 0 B 41 7 b O ) 4 D
kA —2, EAF A UIRLAE . QM B A
PPt — 8 E . FORINN 179 He Ngd® mb A 3% 3 , H
AG— MK RS . TR B AHEGEZART  d it
THER 7 1) 5 DORRIORE R X6 10, O 2R 43 BT, Nigd® 5227
ST A PR TR, AN R AE A AR AN i, AR
[F) AR 7K R G o VAT T8 e A5 Ry il , AR BB AL A K, 34
JEKFFIE I o RARIE Y PESE, B T M 22 i
2 T2 OKZ5r A 4%, Fei BERAR, ALK [ 2
IKIZ T2 R 3 )2 220 A0 7 % 2 W 1 A 4 1
DX &[] Y0 TE A [) A % 7 1) R 9K B At J2 v
AN, BOBAFEAS ], B T2 oK A2 K2
JEIFAEORE R, B R SR B % )2 HAT B i g )
B (B 10) o @FF TR AR A2 S
FEOEAR & b A B 1 DAAE T R SORAS BRAR Y S A
AT R AR SO 9 T 7K I 1 R BOR A ER AN 2
AL AN LZ16-8 FILZ16-C18 H ., LZ16-8 HJF kI N
SEE O , BUA N & RIRIEAR , 68 2 Y1 2% b
RIS 22 AR BEAREK . S8, R T E

LZ16-14
. LZ15-14 LZ14-14
< . )
o LZ15X12
LZ16-12 ) LZ14-12
Eu—1 l .<

AT &R H
0 02 04 06 08 1.0
AH I 5 ] 38
a—AF J& 1

I R O Ry O IR N

KA ZWrE spilizk
b— H: A S 1 2> A1 O 3)

% i 47 2%/ Hz
25 35 45 55 65
[ — e —

LiEBuE
LS

9 LZ9BR Ng4a i E B SR 47

Fig.9 Seismic instantaneous frequency analysis of Ng4° in block L.Z9
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