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Abstract: There is no strict general mathematical relationship between the porosity and permeability of the carbonate reservoir
in Changxing Formation and Feixianguan Formation in Puguang area, which results in difficulty of reservoir permeability calcu-
lation. In this study, we establish a model to solve this issue. By the analysis of the logging data, conventional slices, casting
slices and core physical properties in this area, it is found that the carbonate rock pore type is the main factor influencing the
porosity and permeability relationship. Based on the conventional logging data, the more sensitive logging characteristics of
pore structure are constructed;: AC/DEN (the ratio of acoustic transit-time and density) and LLD/LLS (the ratio of deep later-
al resistivity and shallow lateral resistivity) are used to identify the carbonate pore types; then the poroperm relationship model
is established according to different pore types to calculate the reservoir permeability in this area . The site data processing re-
sults show that the model calculated permeability is in good agreement with the core analysis permeability, also the law among
wells is consistent, and the reservoir porosity and permeability model that based on the pore structure can well determine the
reservoir permeability.
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Fig. 1 Different pore types in carbonate rocks
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Fig. 2 The proportion of different pore types
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Fig. 3 Relationship between porosity and permeability
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responding to different pore types
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Table 1 Model of porosity and permeability corresponding to different pore types
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Table 2 Comprehensive evaluation of different pore types
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LS 2



5 12

5K A EOUHE DXRRIRER & 2 FLBR S R U B ALB K R

2125

5 4t

(D EEH KRR L 82 I LB S R 2k 2
FE AR RECTR LB T I3y 4 S8 RL N ALBRL
L E]FLBR TR A fLBR A ELE. X 4 RALBREE TS I3
B EA AR LB R FR AR S RN FLBEAT
FLIRB Rtk R LA R AL = B A IR A LA AL
BRI A TRL Y LRDRE ) FL 22 ). 288 % & X0 5
B ERBA YRR

(2) P N 25 5 8 B LB AR T A i) FL BHL AR G
(ERFAIE REBCAF URPRE A FLBRE L ] FL B AR & LB
JE PRIAE T P A A R B 50 R A 4 o R 0 T
i Ay AR R LA % N i v, BEL 4% L (I E B ik
GO BBV A A E R A LA A -
M HFFIE AT — € 22 54

() ZEMWITE X 248 e T ARV H 2 AL R AR 3
JUEEE S DA S S50 AL H R AN REAR st DU 585
ot 2k AL i O g - A8 i —
AT

(D N EF LB KRBT/ R FTE X5
W ERIREL A LB R R FEIN R, EF LR E kL
P AL BRI TR [R] 1 1 s 2E AT DR 28 PR AN [R)
FLBR AT S AL 1) FL38 58 R %05 T5 & B
HATRH). AEFTE XA R a9 B k2R A L ] £L
IR — k.

References

Chen, S. H., Jacobi, D. , Kwak, H., et al., 2008. Pore-
Connectivity Based Permeability Model for Complex
Carbonate Formations. SPWLA 49th Annual Logging
Symposium, Austin,

Chen,Z. B. .Chen.M. ,Wang, L. Z. ,2010. Diagenesis of Car-
bonate Reservoir in the Lower Triassic Feixianguan
Formation of the NE Sichuan Basin, China. Natural Gas
Geoscience,21(5) ; 742 — 747 (in Chinese with English
abstract).

Chilingar, G. V. , Haroun, M. R. , Bagrintseva, K. 1. , 2008.
Examples of Fractured Carbonate Reservoir Rocks of
Russia and Relationship between Porosity and Permea-
bility in Carbonate Rocks. CIPC/SPE Gas Technology
Symposium 2008 Joint Conference, Calgary, 16 — 19.
doi;10. 2118/114177—ms

Chu,Z. H. ,2006. The Studies of Carbonate Reservoir in the
Changxing and the Feixianguan Formations in the

Northeastern Sichuan Basin in China (Dissertation).

China University of Geosciences, Beijing (in Chinese
with English abstract).

Guo, T. L. , 2011. The Characteristics of Sedimentation and
Reservoirs of Reef-Beach Gas Fields in Carbonate Plat-
form Margins, Northeastern Sichuan Basin. Earth Sci-
ence Frontiers,18(4) ;201 —211 (in Chinese with Eng-
lish abstract).

He, Y. B. ,Wang, W. G. ,2007. Sedimentary Rocks and Sedi-
mentary Facies. Petroleum Industry Press, Beijing,
104—135 (in Chinese).

Jin, X, J. ,Wang,S. P. ,Bi,]. X. ,et al. ,2011. Study on Iden-
tification Method of Reef Flat Carbonate Rock Reser-
voir Fracture. Fault-Block Oil & Gas Field 18 (2):
165—168 (in Chinese with English abstract).

Lai,]J. ,Wang,G. W. ,Chen, M. ,et al. ,2013. Pore Structures
Evaluation of Low Permeability Clastic Reservoirs
Based on Petrophysical Facies: A Case Study on
Chang 8 Reservoir in the Jiyuan Region, Ordos Basin.
Petrolewm Ex ploration and Development ,40(5) :566—
573 (in Chinese with English abstract).

Liu, H. , Tan, X. C., Zhou, Y. , et al. , 2009. Prediction of
Platform-Edge Bank Carbonate Reservoir in Feixian-
guan Formation of Huanglongchang Gas Field in the
Northeastern Sichuan Basin. Acta Petrolei Sinica , 30
(2):219—224 (in Chinese with English abstract).

Qin,J. Z. ,Meng.Q. Q. ,Fu,X. D. ,2008. Three Hydrocarbon
Generation and Accumulation Processes of Marine Car-
bonate Rocks in Northeastern Sichuan Basin, China. Pe-
troleum Exploration and Development, 35 (5):
548—556 (in Chinese with English abstract).

Su, L. P. , Luo, P. , Luo, Z. , et al. , 2005. Characteristics of
Feixianguan Formation Oolitic Shoal Reservoirs in
Northeast Sichuan Basin. Natural Gas Industry ,25(6) ;
14—17 (in Chinese with English abstract).

Wang, C. W., 2008. Study on the Overpressure Develop-
ment, Evolvement and Origin Mechanism in the Carbon-
ate Reservoir of the Northeast Area, Sichuan Basin
(Dissertation). China University of Geosciences, Beijing
(in Chinese with English abstract).

Wang,X. M. , Fan, T. L. , 2012. Classification of Carbonate
Reef-Shoal Reservoir Rocks. Journal of Central South
University (Science and Technology),43(5) ;1837 —
1844 (in Chinese with English abstract).

Xu,B. G. , 2004. On Carbonate Reservoir Classification and
Oil-Gas Identification in the North-East Sichuan. Well
Logging Technology, 28 (5): 410 — 413 (in Chinese
with English abstract).

Yang, Y. F., Wang, C. C., Yao, J., et al. , 2016. A New



2126 kBl http: //www. earth-science. net

FA1E

Method for Microscopic Pore Structure Analysis in
Shale Matrix. Earth Science, 41 (6): 1067 — 1073 (in
Chinese with English abstract).

Yang, Y. X. ,Jin, Z. K. ,Gao, B. S. ,2012. Characteristics and
Origin of Lacustrine Carbonate High-Quality Reservoirs
in the Slope Area of Qikou Sag. Acta Petrolei Sinica »33
(6):978—986 (in Chinese with English abstract).

Zeng,D. Q. ,Peng, X. L. , Liu,Z. Y. ,et al. ,2011. Character-
ization Methods of Reef-Beach Facies Reservoirs in the
Puguang Gas Field. Natural Gas Industry,31(3):9—
13 (in Chinese with English abstract).

Zhang,C. ,Sun, W. , Gao, H. , et al. , 2014. Reservoir Diage-
netic Facies and Porosity Evolution Pathways of
Chang 8 Formation in Huachi, Ordos Basin. Earth Sci-
ence,39(4): 411 — 420 (in Chinese with English ab-
stract).

Zhang, X. H., 2010. The Study of Seismic Prediction for
Oolitic Reservoir of the 2nd Member of Feixianguan
Formation in HCL Region in Northeast of Sichuan
(Dissertation ). Chengdu University of Technology,
Chengdu (in Chinese with English abstract).

Zhao, L. X. , Nasser, M. , Han, D. H. , 2013. Quantitative Geo-
physical Pore-Type Characterization and Its Geological Im-
plication in Carbonate Reservoirs. Geophysical Prospec-

ting ,61(4) :827—841. doi. 10. 1111/1365—2478. 12043

Mt o 302 2% SOk

PR L Bt . oA, 2010, JITARAE X T =& 480 Rl el
BRBREL A Ak 2 A 7R L. RO AR BE 27, 21 (5)
T42—T747.

fiff 2% 2006, JIZRIL R 4] — KA SC AR FR £ 5 il =
B #0830 . AUt T E L BR .

A, 2011, JI AR HLIX & M0 0k SO DR 5 it 2 4
fiF. M2 RT2%,18(4) . 201—211.

gl s £330, 2007, YIRS SUUEAR. dba A Tk th AR
#1,104—135.

WA, A, Yo rEs . 45, 2011, M AR AE 2 2088 IR B 7 i
WF5Y. Wrieh < M, 18(2): 165—168.

R RS BRI 25, 2013, A WY SR B A 4R 2 LR
SR, AR 5 &, 40(5) : 566—573.

X% T L R B2 L 4%, 2009, JI AL E B H ¥ Ale 4l &
S0 T Bk R R A G 2 T A i 2E 4R, 30 (2):
219—224.

Fh, TR AR L 2008, N1 AR AL H X g AHBR IR £h 2 =
WU BB AR, AR 5T &, 35(5) : 548—556.

PRSP, B B L4, 2005, 1 ARHE KA DG 4 o ks e il 2 4
TERFSE. RERR T, 25(6) : 14—17.

FAFER, 2008, NI AR b X kiR £h A 2 Rl A& B E LTk
EHLE 20830, b At i E LR R

TN B R 5L 2012, B R BERERI AR )2 00 25, PR KA
AR CARPIERRD . 43(5) ; 1837— 1844,

AT 5 2004 JIARb b DX Rk % 26 25 8 )2 40 28 5 i SR A
RS, MHE A, 28(5): 410—413.

Wk K, T k22, 45, 2016, T4 35 ST O AL MR 45 4 4 W7
PiT . HERENY . 41(6) . 1067—1073.

WA B ARZE . R E K, 2012, 18 11 T8 28 35 IX 380 9 il PR 32
B ZRRE RO . A2 4R, 33(6) : 978—986.

B KRS B 2R, X AR T L 45 L 2011, S I RE AR A% 2 R AE
Fk KRR Tl 31(3): 9—13.

TR Fh I, RN 5F, 2014, SRR Z H A ALK 8 fif )2 A
A S FLBREE E AL, HhERRL2E,39(4) . 411—420.

TRARAE, 2010, JIFRAL Bk R £k R0 % )2 B0 F 55— LA
HCL $h X %A1l 56 2 = B Ry ) CR - 24 6 38 30 . R
FAREE T K2,




