04 B3 W Hh }ﬁ j] %’ % ﬂi’ Vol. 24 No. 3
2018 4E 6 JOURNAL OF GEOMECHANICS Jun. 2018

DOI: 10.12090/j. issn. 1006 — 6616. 2018. 24. 03. 040 XEHS: 1006-6616 (2018) 03-0391-08

BHE L P Llanos 23 45 #37i FH Carbonera 2H C, B¢
T TE D 2 b 2= 5 5 -5 1

MR, HILE, REBA, BHMK, B F, F OB,
kR, HR
(1. o £ fl AR B R BRSE B, 7195 P 211103,
2. o A R B R S 47 B 7 I B9 100029)

M E. IStk T Llanos 2-# R 3 89 & #r i Carbonera 418 T = /A N 31 Z A L #. , Carbonera 41 1§ &
WATA2RATEDEERFNMEE, B THENEA28H8ATHE TP HBABEMT L,
FRABEL KD TR ERENE LT M5B ERINEX, 5 EILHR¥E RGB |
MAEREMAUREEHERBEEGTENBES, RAHA. URBDENFE AT T HEN
MR, s b, FIAARFH R REfM T AT FEFREAARETEHR T MRy IL I8 E A
B, RAMELAAANTED s MEA#ATT #FANHELR, ARXTHEMNFEE N 322 ~830 m,
BHEmBEAAE 3505 m, XLETHEDETAHAHREFR, KA4ERE W2 FIES T ZHAT
FWARUABEHARAERNTEY, VAXETFNm AR BRI RER-RIT T 7.

K@i : Llanos & ; W # s ,; EHEMEI; RCGB RM; i ERIA

RESZES. P618.13; P631.4 XEkFRIRAD: A

SEISMIC IDENTIFICATION AND PREDICTION OF C5 CHANNEL
SANDSTONE IN THE CARBONERA FORMATION,
LLANOS BASIN, COLOMBIA

ZHENG Liandi', YANG Jiangfeng', YUAN Liansheng', YANG Qilin', FENG Fang’, LI Yang',

MA Yonggiang', HU Junfeng’
(1. Geophysical Research Insititute, SINOPEC, Nanjing 211103, Jiangsu, China;

2. International Petroleum Exploration and Production Corporation, SINOPEC, Beijing 100029, China)

Abstract: The channels developed in the Micocene Carbonera formation in the eastern part of the Llanos
basin, Columbia, are so favorable reservoir that the accurate descriptions for these channels are key
issues in this area. Guided by the simulation of wave equation, the seismic identification mode for
channel sand is established. The distribution of the channels is then predicted with RGB mixing
frequencies data slices and sensitive attributes. Eventually, the thickness and porosity of sand body are
quantitatively described, using constrained sparse impulse inversion and geostatistical inversion. In our
study, five favorable lithologic traps of channel sandstone are described in detail. The width of channel is

about 322 ~ 830 m, and the thickness for channel sand (with porosity larger than 18% ) is 35.05 m,
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which make this channel sand favorable prospecting areas. The result of the drilling W2 verifies the

validity of the technique and the reliability of the reservoir description, which provides a new direction for

exploration and development in the next step.

Key words: the Llanos Basin; channel sandstone; forward modeling; RGB mixing; reservoir inversion
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ek, i (WIE 4b, de) 5 =4EHLE
L SN T I STt i 1 R 51 R P S
DI 7 S JE AR 1 T3, AT 3 A 9T G )
HUEZE
3.3 AEMEFEES BN

HoRE 22 J& 1 43 M HOR © Bl B i A T T b
AR P R TR R A U B O 4R
R C, B AR RA ST AR me N
FRAE, PRI ARG 28 X6 T A DX 8 A 2 e o SRR Y 8
2 % H% W R P W 5T G 0 7 T e AT KA, IR Ik
AT, FE 20 ms, [/ 10 ms,

W AR A (WL S) A, RS IX
Co KA S5 KW, MEPHREO—G, WiEO
QM E 1) B AL AR ), i G F @ ik 1) 2

UK, WE@ R S5 A R A E R
W HTaT AL, WIEOE® FZRAE C, By i)
e, W IESE T E .

W5 e E
(Ty 321 120 ms, [ T 10 ms J k26 x4 45 I )

Fig. 5 The prediction map for channel plane distribution
(The maximum absolute amplitude diagram for T1 along

the top 20 ms and down 10 ms)

3 I X S H 3 el 4 A X3 R R R T A
PRI, A5 F0 A ) A K O AR (L3R
2), WMEEQO., QMO BB KK, Hod 4k i K
JEQSIE, A 6.5 km, MUK, K274 km’;
HE A B S 0 B S, AE A 2.3 km, ALK
1.91 km®; 38 1 F 24 55 & 78 322 ~ 830 m 2 Ji],
7 @B AL 58 322 m, TR AN, LR
0.79 km’,

£2 TESHGITE

Table 2 The statistics parameters of channel sand

WG WG/ m ERKE/m R ke EN
o) 830 2783 1.31 NE
©) 556 6509 2.74  NNE
® 628 4575 2.48 NNE
@ 322 2633 0.79 NNE
® 543 2361 1.91 NE

3.4 C WFFABREMEEEERR

MWL I 2 At Hr ik se al /e (WL 1),
Wb 5 Ve B R T 25 S AE A A = BER A — 2L
e Cs. BUb A £ 2 AR STRRE, Cy e s BHITAH



396 B

¥ ¥ M 2018

XPEs B C, By A R RS, A S
PE APt . BT W, BB BT RR A S X A3
HiY)Z Co, BEi b e s, B BT T HEfH 2 6420 g -
em CemesT' . BPEE GR /NTF ST 80 API, U HHT
INT 6420 g+ em T em -sT!; YR GR KT S8OAPI,
W BT R T 6420 g-cm_3-m°s_1O

I ESE S/ QLS G E =TS /1
FHBTECHE K . 8] 6a it B 5 FIG 5 ib & 1% I 2k
b T ES I R O R AN SN P = A S I R
WA RE X, B sk a—iE A X, 2 X
P R Xk, 2A LT K. Wbk 4

RRRBIFEX N C R FE e K W1 I B e /19 &)
SRV W2 I B AR B )5 0 T AR E .

L Bt BE 00 2 3 T 90 BHL T 4 A, i i e
Tz HL 37T K Bl 14 48R 3 % 5 0 A R R L B Y LR
JEE R 3 % B PR KL R R s i) A A L A Y A 22 R
oL BB PTRCE AL BB R O &, AR AR
Geit oA RO, BN B R o B A0 LB R R A
(WK 6b) o & v e (i X L B BE 45 1Y IX
R, VTR LB BR A X AT E A A
Ko, LB E BB A, LB — R
T 16% ,

FLBUE %

a— ¢ PRLBE B 10T 5 b— L B2 S R i

K 6

WA TR E R E E (smh e s)

Fig. 6 The inversion charts of impedance and porosity

WA T, 20 B 20 ms WA, RECHE L BTR
S R I BT TR /N T 6420 g em Tem - T
R Y P T o A A, R I 22 0 S o £
TR R R B O, AR E C, B A R E
HAEE (WL 7). 7 a i, TNk
TR SO AT, R R AR AL, B0 T 4
7 R 5 R SC TSI 0 3T 38 A0 AR ML A — B, B
JEE N AR — KT 3.05 m, BhR S KRR
2035.05 m, T W2 JFIX 78, H4E R 555
() W1 (35.36 m) Wy, 9073 fa) LA J 4 Ut A
HE.

R T

BFFE X H 25 B4 B BORAS 15, © A7 W 52 R

y 0
1 km 4 JEJE/m

W7 #xEK C. fhEEEFTNAE

Fig. 7 Prediction of C5-c¢ reservoir thickness in the study area
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