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Abstract ; Through the design of an algorithm, the conversion coefficient of NMR T, relaxation time and pore

throat radius was optimized by using the pore throat distribution data in tight oil reservoirs obtained from mercury

injection experiments. The precision of the NMR characterization of pore distribution was improved. Methods were

used in the characterization of Cretaceous tight oil pore radius distribution in the southern Songliao Basin. Pore

radius of samples with oil saturation less than 10% were concentrated in the 10-300 nm range, while those with

oil saturation between 10% and 40% were mainly 20—1 000 nm. Unlike these samples, the pore radius of samples

with oil saturation greater than 40% were concentrated in the 20—3 000 nm range. Experimental results showed that

the development of different levels of microporosity in tight oil reservoirs controlled the oiliness properties.
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Fig.2 Tight oil distribution in the southern Songliao Basin
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Fig.3 Differences between pore throat distribution curves
calculated by NMR and mercury injection
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Fig.4 Differences between mercury intrusion pore volumes
and NMR pore volumes calculated from different C values
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Table 2 Controlling on oil-bearing properties by
pore throat distribution in tight oil reservoirs
in Quansi Member, the southern Songliao Basin

FAMIA SR ERALGSy LIRS

BEKIL/% /% ™ K am 6/ nm
3.7 2 126.79

<10 7.9 2 125.84 10~300 20~200
10.0 2 119.68
15.3 2 127.13

10~20 20~1 000 20~500
20.0 2 103.00
31.1 2 037.90

30~40 20~1000 20~500
33.9 2 039.40
42.0 2 040.43

40~50 20~3000  20~600

44.7 2 120.10

20% FYRE i FLIME 23 A7 IX 8] £ 228 20~ 1 000 nm , FL
Ik 0 A 20 ~500 nm, [F]E FLIGES> A il 2% 1 FR
T SR AN EE /N T 55 T 10% A o 55 5 il it
LA T 10% ~20% B FE S AH LG, 10~ 100 nm 1£L
W& &, 100~ 1 000 nm FLMEAXN AR E . &
TR BE R T 30% BIRE 5 & AR AN /N T 10%
IRE SR AR L, FLIEE A2 X A e B 22 5% (| S)
FrM R KT 30% M FE i FLIGE 23 A7 DX ) £ 2254
20~3 000 nm, fLMEFE 1K 20~1 000 nm,, HH 7
LRI EE A T 30% ~ 409% (1) RE 5 FLIE 43 A X Ja] 3=
F1 R 20~1 000 nm, FLME FE 14 20 ~ 500 nm; 757
TR BEA T 40% ~ 50% I FE & FLIGE 43 A7 X ] 3 22
5 20~3 000 nm,?Lﬂ{%j{lﬂ%ﬂﬂ 20 ~ 600 nrn(%:z 2),
LI o A B 22 S5 R WA OB 2 AL o A 25 S50
XoF 2 R A g A FH B

5 i

(1) H2 A% W R F A FLIGE A3 A BORGE BE , — B
SEAZREIN I AZ R ST I ) R () R, %
TRk AL R P g e SR S 6 0 45 A 2508 it )2 L
U o3 A0 B | B A T RTR AR Y I IE A A A 3
PRS2 T, 5t 75 i 18] 5 LI 42 (0 48 R %0, T LA
A R v A IR A FLIR 2 A (K B

(2) DIAAIT 735 b R 35 11 2 R 7 SRR
dn R B, A% R S I A 2R BH AL R 4R R 7E 10 ~
2 000 nm, 53R FH B FLIGB AR T R B
M MHE R LA 10 pm/ms 55715 319 F K FL
4347 [X 6] 40~ 10 000 nm A L (& 3) , FLMES A
DX [i) 221 6 5O A

(3) AN 5 Yoty o 0 3 A0 ot LM 2 A 5 2R P
B R N T2 T 10% B RE S FLIGEBE T e 10~

300 nm, SIMELFIEAN T 10% ~ 40% HOHE & FLIGE 4
HIYE 20~1 000 nm , & IMEFAIE KT 40% HEEfFL
IEEAE HAE 20~3 000 nm , BUE %2 T AR 8] 2 50 T b
RGALBR R G KB il T B0 A

HM AL ERREE T, PEBHHET L
BE 5 I A0 A Rk A P B B e B R T R B A B B
Mr A FERE L RENE RS FX

G

30k

I

DR
=

4

N

—
—_
s

ht Al A T, . Rl ) 2 R A P R

ZRIR[T] ATIMSEEHLIR ,2014,36(6) :668-677.

Ma Hong,Li Jianzhong, Yang Tao, et al.Main controlling factors for

tight oil accumulation in continental lacustrine basins in China[J].

Petroleum Geology & Expeiment,2014,36(6) :668-677.

[2] U, TOM, HAR N, 5 i AR I8 SR 4 B0% A
SRR )] A TMSE IR H BT, 2014,36(6) - 744-750
Yuan Bo, Wang Xinqgiang, Lu Jungang, et al. Hydrocarbon supp-
lying characteristics of tight oil source rocks in Pingdiquan For-
mation , northeastern Junggar Basin [ J ]. Petroleum Geology &
Expeiment,2014,36(6) :744-750.

(3] ERELL,FE S5 BRI H, S5 R AR A B8 T 8 A1 B e
PRI BT[T] R RNl =, 2014, 21 (4) :53-57.

Wang Yanshan,Dong Yinhao, Chen Naishen, et al. Forming con-
ditions and potential of tight oil in Ludong Sag[ J].Special Oil &
Gas Reservoirs,2014,21(4) :53-57.

[4] ABARE AR B4R, 55 Q0K S IR AHS A B SRS T].
AR ST % ,2012,39(1) :13-26.

Zou Caineng, Yang Zhi, Tao Shizhen et al.Nano-hydrocarbon and the
accumulation in coexisting source and reservoir [ J ]. Petroleum
Exploration and Development,2012,39( 1) :13-26.

[5] E&e3 DR RS, S o aih s Ak Al < s e
SO AR T] A iS55, 2014,36(6) :659-667.
Wang Chongxiao, Luo Qun,Song Yan,et al.Nano—meter petroleum
geology : Discussion about geology theory and research method of un-
conventional petroleum [ J ]. Petroleum Geology & Expeiment,
2014,36(6) :659-667.

(6] Tk, ZvesC, A, . BUs ik 2 LB BEN = Oy ik (1],
SR S RIE,2015,22(4) :49-53
Wang Lei,Li Kewen,Zhao Nan,et al.Methods research of porosity
determination for tight oil reservoir[ J].Petroleum Geology and Re-
covery Efficiency,2015,22(4) .49-53.

(7] BDnl, MGG R, AR 1T, A 5 T ARG 2L Ik D - I O b

i J2 AL 2 ()5 800 o S VAN [ 0] 3 A0 BT 5 SRR,
2015,22(3) :16-21.
Luo Shaocheng, Cheng Zhigang, Lin Weichuan, et al.Quantitative
evaluation of the effectiveness of pore—throat space in tight sand-
stone reservoirs based on nuclear magnetic resonance log[ J |.Pe-
troleum Geology and Recovery Efficiency,2015,22(3) :16-21.

[8] EdRAE, BN, 208, S5 MR O S AT E IR LB 2

TR AR ) ] AT SR BT, 2014,36(6) : 773-779.



-394 - B F B W B 538 %

Wang Zhenhua, Chen Gang, Li Shuhen, et al. Application of NMR FRACHLT ,2013,27(3) :711-718.
core experimental analysis in evaluation of low—porosity and low— Zheng Ke ,Xu Huaimin, Chen Jianwen , et al.Movable fluid study
permeability sandstone reservoirs[ J ].Petroleum Geology & Experi- of low permeability reservoir with nuclear magnetic resonance
ment,2014,36(6) :773-779. technology|[ J ].Geoscience,2013,27(3) ;711-718.

(9] BRR B, XIRIF, SE. R T, 00 A AT 5 A FLBR 454 [16] AW, TIERE, FLIEYE 5. o 5 e SR ik R AU Bk 43 A 0T
WEFELI] A ,2002,28(1) : 18-21. ALBRGHI] 1] KRR HERRIF,2013,24(3) :450-455.
Yun Huayun,Zhao Wenjie,Liu Bingkai,et al.Researching rock pore Yang Feng, Ning Zhengfu, Kong Detao, et al.Pore structure of
structure with 7T, distribution[ ] ].Well Logging Technology, 2002, shales from high pressure mercury injection and nitrogen adsorp-
28(1):18-21. tion method[ J ] .Natural Gas Geoscience,2013,24(3) ;450—455.

[10] Wl 223520 ARIBUE S R SE IR M E SERHT 0 62 1 [17] R L 06, S LI =BG g 4D £k )2

[11]

[13]

[14]

FLBRZS R[] JUHHA ,2000,26(3) : 188-193.

Gao Min, An Xiurong,Zhi Shuihua, et al.Evaluating porous struc-
ture of reservoir with MRIL data[ J]. Well Logging Technology,
2000,26(3) :188-193.

BREE,FTFOBER % REIHR S TR E R FLERZ5 1
—HHERFE[ 1] R T, 2006,26( 10) :57-59.

Li Tianjiang,Li Zifeng,Zhao Yanchao, et al.Consistency study of
pore structure of nuclear magnetic resonance and mercury intrusion
method[ J].Natural Gas Industry,2006,26( 10) ;57-59.

RN RSO BRI AL IR T, i ST FLBR AR 40 A
JrIEREEL ] BEaE 2 2008,25(2) :273-278.

Li Haibo ,Zhu Juyi,Guo Hekun.Methods for calculating pore radi-
us distribution in rock from NMR 7, spectra[ J |.Chinese Journal of
Magnetic Resonance,2008,25(2) :273-278.

Tk HBRESIR I Hra A fLBR S M RRAE [ ] BT3B i
J57,2009,30(6) ;768—770.

Wang Sheng. Analysis of Rock Pore Structural Characteristic by
Nuclear Magnetic Resonance[ J]. Xinjiang Petroleum Geology,
2009,30(6) :768-770.

RSO R A B AR I BRSP4 [T ]
SRR, 2009,16(2) :43-45.

Zhao Wenjie.Calculation of the average pore throat radius using
nuclear magnetic resonance logging data[ J].Petroleum Geology
and Recovery Efficiency,2009,16(2) :43-45.

BT BRI RIS, 5 ARBAH)E T S RS IR IS [T ].

[18]

[19]

[20]

[21]

FLBRZS AL T ] KAR S EREF,2010,21(3) :435-440.
Xie Wuren, Yang Wei, Yang Guang, et al.Pore structure features
of sandstone reservoirs in the Upper Triassic Xujiahe Formation
in the central part of Sichuan Basin[ J].Natural Gas Geosci-
ence,2010,21(3) :435-440.

TER , ARRe g R PR 2 WA L 2 B A AR Y
FLBRZE RS FLBR S5 H [ T]. RIR S HLERBL 2, 2008, 19 (4) .
480-486.

Zhang Manlang, Li Xizhe ,Xie Wuren.Pore types and pore texture of
sandstone reservoir of 2nd Member of Shanxi Formation, Ordos
Basin[ J].Natural Gas Geoscience,2008,19(4) ;480-486.
ARSI, TR, X R P T 2 b e S 30 I 3 A DR AR
AEIEBEFEL M AEET A Toll i, 2009.

Zhao Zhikui,Zhang Jinliang,Zhao Zhanyin.The lacustrine sedi-
mentary facies and reservoir research of southern Songliao de-
pression Basin[ M ].Beijing; Petroleum Industry Press,2009.
58 2 A P L F s B i )2 I BOE R S A0A [ M] .
dest i Tl A, 2010.

Hou Qijun.Formation and distribution of Fuyang deep basin reser-
voir in Songliao Basin[ M ].Beijing; Petroleum Industry Press,2010.
RALE ZEARTE, F Y AN T 75 TR A2 IR 5 1 T
BRI [ 1] A S, 2007, 19(2) 25761,

Song Lizhong,Li Bencai, Wang Fang.Reservoir-forming mechanism
of low-permeability reservoir of Fuyu Formation in southern Song-
liao Basin[ J].Lithologic Reservoirs,2007,19(2) :57-61.

(m8E & 4A)

(L35 388 W)

[12]

[14]

NG, TR, 2R TR, 45 P 8 A8 SR 4 b vty i AR A
HHUTRAE B 25 S [T] HhBRAb,2012,41(6) :530-537.
Sun Tao, Wang Chengshan, Li Yalin, et al. Characteristics and
significance of sedimentary organic matter in the Paleogene of
Lunpola Basin, Central Tibet [ J ]. Geochemica, 2012,41(6) :
530-537.

JBAZ | Bl ks 55 , ot | A5 VU A L 4 R U R AR R Y
BAIFLI] AR5, 1999,21(4) :340-345,335.

Gu Yi, Shao Zhibing, Ye Deliao, et al. Characteristics of source
rocks and resource prospect in the Lunpola Basin, Tibet[ J].Ex-
perimental Petroleum Geology,1999,21(4) :340-345,335.

Bethke C M. A numerical model of compaction-driven ground-

[15]

[16]

[17]

water flow and heat transfer and its application to the paleo-
hydrology of intracratonic sedimentary basins [ J]. Journal of
GeophysicalResearch, 1985,90(8) :6817-6828.

Ungerer P, Burrus J, Doligez B, et al.Basin evaluation by inte-
grated two-dimensional modeling of heat transfer, fluid flow, hy-
drocarbon generation, and migration[ J].AAPG Bulletin, 1990,
74(3) :309-335.

Jessop A M. Thermal geophysics [ M ]. Amsterdam: Elsevier,
1990:305-306.

Sweeney J J,Burnham A K.Evaluation of a simple model of vi-
trinite reflectance based on chemical kinetics[ J ].AAPG Bulle-

1in,1990,74( 10) ; 1559~ 1570.
(w8 W)



