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Progress in the fine description of reservoirs in China and its prospect

CHEN Huanqing

(Research Institute of Petroleum Exploration & Development, PetroChina, Beijing 100083 China)

Abstract: The latest progress of the studies on reservoir's fine description of petroleum in China is shown as the following 12
aspects, fine earthquake technology— based complex structure study, complex buried hill lithology recognition technology, fine
prediction technology of reservoir through combination of well data and seismic data, characterizing techniques for fissures of low
permeable reservoir, classification of microscopic pore structure of conglomerate reservoir, interlayer insulation features based on
the data of dense well pattern, water flooded layer interpretation of conglomerate reservoir, reservoir variation law during the
development of oilfields, flow channel identification technology of conglomerate reservoir, quantitative classification evaluation of
low permeable reservoir, configuration modeling of fault block oil reservoir and multidisciplinary comprehensive characterization
technique of residual oil, etc. At present, in the fine description research of reservoir there exist the following eight aspects of

problems, mainly including interpretation of microstructures (especially low sequence faults) failing to meet oilfield development
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needs, many difficulties in single sand body boundary features and interwell prediction, fracture characterization and geological
modeling, many difficulties in the quantitative prediction of carbonate fractured—vuggy reservoir, logging interpretation of complex
reservoirs still needing to be studied continuously, difficulties in inflow channel identification, a single remaining oil characterization
method difficult to meet the production needs, and management status of fine reservoir description result that cannot meet the work

requirements. Finally, the development trend in the fine description of reservoir is pointed out.

Key words: Fine description of reservoirs; fine interpretation of structures; fine prediction of reservoirs; geologic modeling;
remaining oil characterization; development tendency; oil—gas exploration engineering
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Fig.1 Fine interpretation of fault system based on combination of well data and seismic data in the Yulou oil—bearing layer in west
depression of Liaohe Basin
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Fig.2 Plan of seismic facies and volcanic facies of No.1 Member of Yingcheng Formation in XS12 district, Xudong District,
Songliao Basin
a—Plan of seismic facies of the third cycle volcanic rocks; b—Plan of lithofacies of the third cycle volcanic rocks
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Fig.3 Fractures of thin section under microscope from the Chang 2 oil—bearing layer of Yanchang Formation in one area in Ordos

Basin

a,b—Well9, fracture, depth:1468.59 m; c,d—WellD2,fracture, depth:1415.16 m
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Fig.4 Pore structure of conglomerate reservoir in Lower Karamay Formation in an Area on the northwestern margin of Junggar
Basin
a—Wello, glutenite,depth:405.32 m, Intragranular dissolved pore; b—Well7, pebbled unequal sandstone, depth: 404.66 m, residual intergranular pore;
c—WellJ3, sandy conglomerate, depth:406.87 m, shrinkage hole, residual intergranular pore; d—WellJ9,grit,depth: 552.69 m, the intergranular hole,
intergranular dissolved pore; e—WellT6, argillaceous unequal sandstone,depth:939.50 m, pores in the matrix, intragranular dissolved pore; f—WellJ8,
gray—bearing conglomerate, depth: 430.73 m, microfracture
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Fig.5 Characteristics of interlayer between single layers of Yulou oil—bearing layer in west depression of Liaohe Basin
a—Developed interlayer characteristics between single layer yl12¢ and yI23a; b—Sandwich frequency characteristics of single layer yI12¢

i T RS B o A X FE I &R Sk
S K 2 FLBR B FNE B R SIS EUR I,
Bl R TAEAS W 21k 2 B B
K a#, Chen Huanqging (2019) 3 i it |2 MU
SPAT R B IR X A TEARAIFSY T AT A
U 11 57 4 DX 8 vl J2 A vl PR o R TP A 2 AR b
. S5 RRW, JFAat fE b fif )2 A AR KB
B AR EAE — RV L, M AR, AR L 7
TRIR T U 2 4 AR BR L, FLIBE RS 8 I, W)

PEARZE (6 2) o X T IF K P s RO IET 5 , i%)2
TEIT e A v B A8 (LI T JE Lo B, 7 BN
R R T
2.9 WREEEKRLBEERANKA

IR UG 3388 1 B TR s AR BT A R g 5 7K
W —IiH BB AR i T KL 3G B A7
TE A IK B TG, B4 3 24 1 1 il A K
TF R M EAL TR o KRS E BT H ATE
I T 5 AR A HR SR T ) £ i TR A, DAy ke e

http://geochina.cgs.gov.cn H1E ML, 2021, 48(2)



432 Hh [

b J 20214

2 TR EEXEZ ARG H TEHES OBREESLIE 4 R (#E Chen Huanqing,2019)
Table 2 Aacid sensitivity test result of a closed coring well in Yulou oil-bearing layer in one area in western depression of
Liaohe Basin (after Chen Huanqing, 2019)
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1 951.53 T1 35.95 9.4343 2009.31 1 12%HCI 0.18004 0.05237 0.29088
2 1001.59 T2 35.1 8.0335 2009.31 0.9 12%HC1 0.28528 0.07864 0.27566
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Table 3 Statistics of quantitative evaluation parameters of Chang 2 oil-bearing layer in Yanchang Area of Ordos Basin

(=FIES HLAE HLBRE/% BEFR/MD  SWMAE  RERH JJEHEE

PN 17.633 18.909 56.374 10.705 0.6

It H/ME 12.777 2211 35.168 1.371 0
FIAE 15.447 9.018 43.531 3.78 0.145
PN 18.778 45.822 52.48 4.574 0.169

el e /ME 15.364 18.267 18.267 1.6 0
S 16.725 27.145 27.145 3.038 0.072
ISPNE 19.014 20.899 39.888 9.573 0.588

%= e /ME 14.785 0.387 29.805 1 0
“FIME 10.187 6.471 13.465 3.538 0.164
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Fig.6 Cores of oil—bearing layer of and fluorescent thin sections in different oil—bearing Basins
a—Yulou oil—bearing layer in one area in the Western Depression of Liaohe Basin, WellA2, gray—black fine sandstone, the oil sands, depth: 990.04—
990.19 m; b— Yulou oil— bearing layer in one area in the Western Depression of Liaohe Basin,WellA10, gray—brown fine sandstone, oil, depth:
950.86 —951.03 m; c— Yulou oil—bearing layer in one area in the west sepression of Liaohe Basin,WellA10, taupe siltstone, oil immersion, depth:
941.68—941.88 m; d—Yulou oil—bearing layer in one area in the west depression of Liaohe Basin,WellA261, gray—black fine sandstone, oil spot,
depth: 962.05-962.25 m; e—Conglomerate reservoir of the Lower Karamay Formation in a region in the northwest margin of Junggar Basin, WellT6,
grey conglomerate, oil immersion, depth: 1076.38 m(Fluorescence section); f—Conglomerate reservoir of the lower Karamay Formation in a region
on the northwest margin of Junggar Basin, WellT6, gray pebbly unequal lithic sandstone, oil immersion, depth: 1086.38 m (Fluorescence section)
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(after Li Xingguo, 1993)
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Fig.8 Spatial development characteristics of single sand body in Yulou oil—bearing layer in one area of west depression of Liaohe
Basin (parallel source direction)
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Fig.9 Thin sections and scanning electron microscope of fractures in conglomerate reservoir of the Lower Karamay Formation in an
area on the northwest margin of Junggar Basin
a—WellJ6, depth: 408.09 m, piliaceous pebbled sandstone, microfracture, residual intergranular pore, intragranular dissolved pore; b—WellJ7,depth:
429.07 m, siderite—bearing pebbled sandstone, microfracture; c— WellJ8,depth: 421.43 m, gray— bearing conglomerate, microfracture; d— WellT6,
depth: 938.76 m, single light, , argillaceous unequal sandstone, microfracture; e— WellJ3, microfracture, depth: 396.09 m; f— WellJ3, Intergranular
seam with oil immersion, depth: 400.80 m
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T K R B A PR T R (B
eI PNURTIIES T M B  W 5 R e e 1
S ST P K S (S P ESTHE ot e S & S L V)
JRE 7 F) J2 2 A AR AT 5 1 T0) 230 i G S [T A DX 1 B
THZ TR AT 3 A7 5 A ARG A5 240 7K 0 2 i
(1 B , 22 1) AN Tr) R B2 3k K 20 A1 R ik FAR
Ko MNP bl DIAR EOULHS At )2 78 25 ) | Y
SR AR E AR SRR, D JE SERIM AR IT 47 X
AR R LA o TRIAN I AL e 5T I B T
5277 P BRI R TR SR R e AR A il 2R Ak
I NI R % JEIX SE 2 RN o FH 2 AP TR
51, Fe03 K AR AR GORMAT ik A AL 3, #H L ED
TIE, B SLBURARIRAE A FAR
3.8 TE4HH R IR AR BRI T & BT

1EFE K

5 20 T JREAR I 5T A 235 PR AR S KA
Wi i, 5 S G — W AR & 5 H AR 40
A A RS BRIk I TARR R . HATAE
TFJRERS AR M AT, H BT ek B T & 5l
& TT R B AF A FEWTTET5 1 A58 ZE A AR 2%
Rl A Rl S T e 1A, e 2 e ol 7

SR R EANSZ UL , 0 5 e 22 1 I 6 a3 i 4
B SR T AR ES R GARBIE . AR PELE
FERABIRILE, R TARRCRIRR . AR AEAS 5L
— R AR5, 2 R IERIPEE FIT 58 R AR fE
TEF- 65 L6 R T ARl DLSEIN 28 i X ke
TEAR i TARRCR A [R)  a] K i 2 30 1) RO figg e
WA IR T LA o [ AN [R5 2 R L e £t ] 2%
LB A, AR = T AR ISR AR 1 8K
PEIE AN o RSB AN 75 2R T 4k
FR AR RAE B 65 B, AR oA A iR A
R HLAR B AR AT, 3 TR 40 Tk el il T ARk
Ao T AT, U ORI AL A PR
BT S S5 T A4 ok B ok R A B 5 e 157
THT E 840 DL e, At gt FH o /e BB A o R 4
FRART A R AE B 15 s T LA S AN (] IR ST 4
TR A B R R A A L TR Sy R A
PP R AR

4 RTHH R R A R 5 1]

4.1 MARMRHEN RN E
o LG 20 igp R T, K A A R I X T

http://geochina.cgs.gov.cn 1 EMT, 2021, 48(2)



Yavasd ) S5 Yo N N N s .
5484 552 R DG < v L YRS A e A AR 0 e 5 Jre 439
(2025 CAL zse7] MD |:7221 AC 0.0000Foryyy © 100.0000[0 ~ per = 10000]0.00 RMN _ 20.00
[1:225 | 0.00 zzPor 100,000 10snenouw't  10900.00
v"‘i -
) 3]
£
§.
) I -
oo 1000 &,
G -]
\,\: -l S
o &
Ne ¢ -
< : s
o 1010 2
/;’. AY r o
\,:’ = g %
l\\ -
L.
£ - r
v 1020
Pt {
T A E g
& : &
P 1020 @
+ : Ag
y -
S 1020
.- .0 r
- P o
- -
T @,
i v .
’\1.'— 5 1050
\. o L
£
M o
& o
& _sR
{: & 1060 o
Juw x>
,;_i < ox
?\‘:
) 3 i
)& 1070 =
F e E =
¢ 2
S —
e r z
; : 1080 <~
k '

P11 T 7 G 00111 g 5 DX 2 DA s A e e i SR 1
GEBEAIIERROK)Z  LLE M REMIR SO M ReRb &, St OO iR ie n )
Fig.11 Fine logging interpretation of Yulou oil—bearing layer in one area of west depression of Liaohe Basin
(blue—water layer interpreted by logging, red—oil layer interpreted by logging, yellow—sandstone interpreted by logging, green—mudstone
interpreted by logging)

Tk e ), BOR M S (E LR I B /N T 5 m, [R] S
J2 T B R D B TR ARG T2 IO
BE TAR e — 2D IR A M= SR T
S W41 1 R T G A St R A P RORG R o DA T
J7 T, F RS A0 MR R v, B R 22 i 2
HRGORL, MR TR I+ A R BARA LET
RIX IR LA 3] 80 m, £ 2 T/ (HZ I [ b
PR FIINNG JBE i B2 S SR ARAT BR o 33K Al [R] T 4 7
TER R 24 7 PRI 18] 38 PRI S ) MR L, A
FTIE S v e 3125 R et A9 St o RIS, Ml
GORE, ]2 DU Ak iR BORLA R ad BT LAY I A
Ao R R R A A A U S A TSN, P — 2 A5
RIMRAER I 2 ootk . mAR H A IO 2 3 5=

R DT A T AR AR 2o i R AT BR 4545 o 1)
AR DR — MR T B A BT o
S8, BRI IR R a7 K 2 A SR T
FE P IS HT 0 BE , BB A5 F 3 A i | A A ofe
i 220 R A i R A 25 o —T7 T 2R R MR AL
YR AL B R 5 A BN B B BT , $1 e e
KA b SRR RSO, , I3 —J7 TR MR BORHS O
P BERH R Al , B T R e BT S M = DT

PUEARER o
42 EMEMIHTNIX LR Y EEUINHEE
FiEN A

5 T BE Al 23 B I R0 ) BEASAUL LA S R (R AR AL
SEHG— LA AR R A P A T AR

http://geochina.cgs.gov.cn FPEHLT, 2021, 48(2)



440 h [ Hh i 2021 4F
N
T Q100 200m
a = o ®
e ©
® e e
. o ' )
@ é ®
e o ©®
©
. @
® e ©
; p. e @
. - &
5 . e ©® .“ ®
e © ~ e® o ® o®
L) & ) =
e e ®©®
. @ e ° e® ® eo°® PO ®
[ ®
‘ ® ® .. .‘. @ ° ' ®
i ] ® e e @
° o © %00 o °, .".01..
) ® o° e o, ®
° o’ o.o. .‘.‘:. =
3 ®
({ e ® ® @ - @ ®
e Lt hLert et SV T @™
(=) Ll il ® ® " e X I i
" . . . ® o © .0 ‘o‘ .? - @ Study Area Well Location
o R A IR H
® . ® @ ’ 3 2 K JE
® . ® Reservoir Water flooded
® thickness layer thickness

P12 9] 3 A 0 M 5 5 DX TR 2 B y T L A R 7K 2 0 A1 A

Fig.12 Distribution of water—flooded layers interpreted by logging of layer yI11a in Yulou oil—bearing layer in onearea of west

depression of Liaohe Basin

F IR 1 (B LA ,2019) 62 DL K
SRS RO DT A T H, £25
G0 CT I A R 5256 B2 s L)
PEALALL KA SEIG N ) B BUAE , 5853 A TR
FERG) 3 i 2 RN AR S R BILR  ELART i an
0 CT 3 X T oW AL B 45 48 14 BV R
(FE113) (BRA KRS, 2016) , F8 38 R 5K 5250 6 FAIRE
At IO LG R I 178 s ke, 0 J2 i PRI AL ) A
UL S5 X AN [R) 0 vk W7 J2 T s 22 1 P B, KR S 56
X F AN [FGTRBURR S TR A R 04 46 51 I3, 1
Y B E AR T W 2404 220 it 8 v g g 7 1) 5
AR R IR AR
43 b REEE L RES ARSI ESE

A F BRI IS

i 200 700 TG 3% 114 F 28 P R AR A ST Y b
JERE TR A Ay S A SO AT I 5 TR SR T2 AR
ST LR (RIS, 1996) . H RN )12 18
S FE AR 2% BRI 1) J S0 AR vk AR 2% pR 2
BT PEIA AR DTS e 25 0] LA E

R AR o TS 8] A [ TORR AR AR R e B R
I+ i S AL ) 722 2 PR KR, T LAAE 22 eR OB Sy PR
TR EHEUN, RKZ RG22 T LR
U M iR DR IX A TRD R, i bt oS ASE 1) T R SR U 1)
Z LB G o F BRI 2R ok 47 25 [l 4L
B ST TR, 22 S M TR G A A I
Han T 20 M2l 90 4R, ZINAG R TR TR
S ML REE W IV E M EZRES e S Tibu el IR
ZIBAHE SR, s TARGFRI N TR 5. 22 i
JGE T 2 2 R X T8 8 B P M B G S T
. Z R gt I GREEO FEAR TR & E
PR 0] vh 22 i Z (A BIAR G , BEAT ROE IRAE St
JRGE A7 i 3 2 W] LA 25 52 2% 3t S5 (R T i 11
Ao INGRPEB R R B3 ST 7R B T A [T
SRR S 2R A 25 i) L ) 0 A 1, B A [ 3t
FRTEZS ] 1A B B o R AN TR 10 2 1 45
5B o (AT 5T ML T 1 A9 OB BORE - T 23
A RFAEAE I8 728 D X DTRURO A R ik ) = 4 3 A1
MAERIR AT AR B SR 2y (P 14) o 1558

http://geochina.cgs.gov.cn 1 EMT, 2021, 48(2)



HA8E 2

AW DG A5 « P LA K 20 MR A A 1 5 e 2 441

P13 ARIL G R DI — B[RS A 2 BB 7 CT SR (JE RV RSS ,2016)
a— SR A RBUTEE A , XS21 B — B, FLBEE 9.2%, B4 2.39 g/em’, 1235 0.437 MD, FLERBUL & s b—4R K (U S0 s XS 1408, 5B AL
Wi 14.3% , B 2.26 g/em’,183% % 1.097 MD, fLIR K &
Fig.13 CT scanning of developed pores in different kinds of rocks of the No.1 Member of Yingcheng Formation in one area in
Songliao Basin(after Chen Huanqing et al., 2016)
a—Green rhyolite tuff,Well XS21,one member of Yingcheng Formation, porosity9.2%, density2.39g/cm’, permeability 0.437 MD, pore development;

b—Greenish—gray rhyolite, Well XS14, one member of Yingcheng Formation, porosity14.3%, density2.26 g/cm’, permeability 1.097 MD, pore

development
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Fig.15 Research procedure for formation and distribution of residual oil(after Lin Chengyan, 2000)
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