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Several key issues related to tight oil and gas reservoir
studies in lacustrine basin

CAO Yingchang', XI Kelai', LI Ke', LIU Keyu', ZHU Rukai*, YANG Tian'

(1. Key Laboratory of Deep Oil and Gas in China University of Petroleum( East China) , Qingdao 266580, China;
2. Research Institute of Petroleum Exploration & Development, PertroChina, Beijing 100083, China)

Abstract ; Tight oil and gas is becoming one of the most important and actual unconventional hydrocarbon resources in China.
Generally, reservoir studies played the most significant role in making efficient tight oil exploration and development Several
key issues were thoroughly discussed using as example the studies on tight oil and reservoirs from the Cretaceous Quantou
Formation in Songliao Basin, Triassic Yanchang Formation in Ordos Basin and Permian Lucaogou Formation in Junggar Ba-
sin. Firstly, the concept of sedimentary-diagenetic facies was established, moreover, identification workflow and spatial dis-
tribution characteristics were determined as well. The reservoirs are characterized by quite low porosity and permeability, and
variable pore space types. The pore-throat size of tight oil and gas reservoir is very small and poor in connectivity, but the ra-
dius is distributed at a large range of nano-to micro-scales. Combined with pressure-controlled mercury injection, rate-con-
trolled mercury injection and nuclear magnetic resonance analysis, the pore-throat size distribution can be comprehensively
measured. Crude oil is preferentially charged into primary pores with larger size and high connectivity. Integration studies on
diagenesis, porosity evolution and oil emplacement under constraint of burial process were defined as “diagenesis-oil accumu-

lation system” , which helped to divide oil accumulation processes into two types, namely oil emplacement before reservoir
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densification and oil emplacement after reservoir densification. For reservoirs with oil emplacement before reservoir densifica-

tion, oil charging mainly happened in the period when reservoir had high qualities. At present, these reservoirs are charac-

terized by large pores but small throat size. Thus, porosity can be regarded as a better parameter for reservoir evaluation. For

reservoirs with oil emplacement after reservoir densification, however, oil charging mainly happened in quite low porosity and

permeability conditions. At present, these reservoirs are characterized by small pores and narrow throats as well. So, pore-

throat structures should be concerned in the reservoir evaluation studies, and reservoir quality index (R, ) was chosen as an

optimal parameter for reservoir evaluation. Fina a quantitative approach was proposed to evaluate reservoir quali ase
ptimal p ter f luat Finally, a quantitat pproach proposed t luat quality based

on the grey correlation analysis method.

Keywords : reservoir; diagenesis; reservoir properties; tight sandstones; lacustrine basin

S G RlRIEVSE | R WAel S s o/SE SRINEEE 3
Pz —, B o BB B T i A A
s EBCR AR AR SR 2 At
FIEVE R A AF R0 5 ~ 10 42 ¢ Fefif R HUBE X JR B
T RAFR IS 1 SO i R T A 32
PR AR 2 SV B S S e SR AR i
JERCHBEM A B R RO
IHE AL o> ZHE I B T =21
MU A A VR G R 2N, S B LB R AL
WA/ ARS Sk I T IR B, 24
IR RANHTT & . ARIEBCE 2R A TE 2
AT AR TERE AN MR AR A LA b, O A=
AL S B AALRIO S BRI U R A -
TAUSRERSE I U2 R A 7k ALARE N B
AR BOT R AR U AR 5 TR R S8 36
TR S BT B BRI R

1 BEHSEERNER

FEDURRARRIE 7 18, 3508 20T E AL 2
FE SRR RRE /T B T 155 22 5 R DURUA 8,
ATE TR R DUREREE . — IO R, 3L
TAEIZ A AR, LIRSS i e Bk 4Rab
FRE AU E SR BRUATE KA A BN E
PRI B TR A 28 2 A0tk B ARG IR IR TS L
PRI B LR TS S L B J MR A TR A 26
25 0] BURAR)Z A Tz AR T R AR
A O\ EAHE B GE R oA R HE S

TERBAEMERE Dy I, 8 AU 2 YR 22, L
BB WAL, R b B A R S )2
89. 1% FIFLEREE /N T 10% ,89. 9% Y23 K35 13 /N
F1.0x107° wm? 0 | BB S A% 2 Gk 5 A ) 2
ZFE, A FLBR S KA LB &, T8 UL
SLAETNEE L & 18] AL B 6 2 FL UG 20 /)N (0 B0
L T2, EENHMANKRR AL R G, it R
Hh ] S A SO 6 2 T g oK L R R R AT
77.2% 7

TEIH ARG T T, BOR AR )2 B T LIRS 0 S
FEEMEE AR 18 R R 2 KA R 1 59 1 5 Ak
AR, T IZ AR TR L4 B e BRI
IRB IR iz B ny R 27 X, — s oL ]z
FERE B A JE LR PN T B SR AR SO IR HIOCR 48 |, T
SO ANZ B A s i) | 5 3 2 R ol v i S AU SR AE Y

S AEE RS IR R B AR K
2 HEHMSKEERA
2.1 fAEEHERIE
2.1.1 AR ELZAMER GRS

BB — M T R E A e VR i
T B4R 5 B0 4 T A0 2 DURR Rl A 25 B PR b 45
ST R DU A 25 FH RE A% B I A 280 S i 55
AR AR FHE, VURRCA 25 G HUETIR S
G T — RN OGS 5 A A PR 2R G, ]
DL 20 SR 5 7 o B AR 45 B 19T B e S
R eis A D WSS I 2 AR PR TR i |
KT S5 AR SE RIS AT A A R A0 5 SR 5 A8 B i R
Ak, MR B 1 FH 8 1 2T, 1 2 AR 2SR K i
JE AT A AT 50 s i DA AH 5 G AR R 3, 1
FEVTRBCA LR A AR (K 1(a) ) . HRAEHULH Bt
FE TR 27 A AR 2SR, X H- S5 it AT hs e, ]
DIFF TG H B 2 DR A 25 A A A TR0
DU A 25 B A AR ) F B R AR H: ph e D Aot
A SETAL BEILRY [ SRR RIS 25 A A SR
FURRBIN I £, &7 S Bayes 535 AT 5,
SRS RN BR SR 3 22 I TR WA 27 A Al 2k — 2 A1)
FAZ 2N (L 1 (a) ), AT 5234 I BT AR
ALEAFZERARA (E 1(b)) .

2.1.2 WM ELEAME R A

DU 275 A A0 23 (B8] 0 A R 2 A )2 P 2
(i) Jo& A P () BE il 7RO Z 2 BEUTR A 25
B AR AR B B FERE L, DU 2 DT (A A S 4
6, FRRUUBR S 25 A AR -5 40, 7T ASE it
BSCE LR BN ZS R A RAE . DIUAREMEETP Y -



$43 %K %58

B K AR BB AT R R LA X F - 13 -

W BLECEREZ A B, AR R Bk TR A
(g, A R T T A Sl Ve 4 L ; B

AR 1
o3
#
R
HHE
VUBURE G A MR F___?
ARG I R

B S g R 2

T2 5 53 1

.

musEs |
(@ VOB G & AT SR

VIRV E R

DRIE N, V5 AR A B RN | e S MR S5 1
FH AT S, S R AR B e (] 2) .

AC /(us-m")
500 133 } ;
Wi/ oNi GR/API RT /(Q'm) gz
m 40 510 1501 0.2—20 o P& il
DEN/ (g-cm”) ”
L5 3
] tg’ ﬁj S
2600 ) f— o S ol
] 35 2 45 4l
. (} 4 H
2605 TSRS
] 5 ¥ ol
] 25 i 45 4
2610 LN B
] [
] i 5 o
2615 LI K
: WA M
N ~ 58 R 50 55
2620 5 i 5 R
] LS
] H
2625 L
] 5 U
] £
2630 — #H
] i I 55 S 55
] R
2635 g
] HH
= =
2640 Ve 2
] BrRD A AR
] e A A
2645 = < o |

(b) &I BUIBRE A AR5 01

B1 MBRRESESHREEINIRIRMNTEEEH RS HEHE

Fig.1 Types determination and identification workflow as well as distribution characteristics of sedimentary-diagenetic facies
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Fig.3 Characteristics of reservoir pore-throat spaces in tight oil and gas reservoirs
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Fig.4 Relationship between porosity, permeability and overburden pressure evolution in tight oil and gas reservoirs
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Fig.5 Pore-throat size distribution characteristics in tight sandstone reservoirs under different measurement methods
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Fig.7 Micro-occurrence characteristics of crude oil in tight sandstone reservoirs
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Fig.8 Integration process of diagenesis, porosity evolution and oil emplacement in tight oil and gas reservoirs
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Fig.9 Relationships between porosity, R, and oil saturation under different “diagenesis-oil accumulation” systems
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