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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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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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Fig. 6 Application example 1

NS FLBR ST AL H R SRR 38 2 T R B 1 43
A LR I 7 ] LA AR AT CFLBR EE <12 %0) i AC/
DEN {HABR AR B I3 , F 250 A i 2 16~
19, LLD/LLS {35 5% » F B4 Tu R 2~20 KL
M) FLEEAS 5 (FLBREE >12%) B AC/DEN {E AR 45
o (HIE T EE A 19~25, LLD/LLS
(BT 4 e (BSR4 B8 » LA AT YL Bl R 20~60 ;KL
PFLEEA 2519 AC/DEN B AR N 55 i, (E 34 58 » &2
BB 19~29, LLD/LLS {EABXT R, {35k
WA, FEA AT Ry 1 ~5. IR A FLBRAEAS A5 1Y

AC/DEN {H &% Juk o 19~27,LLD/LLS F
LM ARIEIE D 5~11 (5% 2). fEiZE R b il L
KL FLRRAS U L 22 ) A A A 5 R iR 45 FLAE A
AR ] FLARL P FLA A B S X

A 7 e A RO i A PR b AR PR T T B e
PN FLBRAE S A AR B =2 (o) 3 e 1 22 o B AR
XIEE AT HA B LB (A S 2 R AR
RI N UK ORI, a0 BT M Rk L i
SEERV. 7L B2 22 [ P e AR X 5 W AR R X
P FLBRZE b e S AR 4 B BV L R



2124 HoBREl 2

http://www. earth-science. net

CHEOE

r LR R IE. IR LIRSS M e A - il TR
FORLN L SR £L . FEB B R A 6L A L 5 8L 1]
fLZ[H].

4 B

XS4 OGO ISR 1161 A0 m T M
D = FLBREE R B £ (A AC, 7% % CNL,
R E DEN) B3R ] 2 004 1 [l A B AL L&
A FLBREE , AR .

POR = 0.571 2 « AC — 0.027 1 + CNL —
21.2799 « DEN +35.790 3 ,

3 POR LB, [l RS RIAH 5 R ECHh 0. 85.

s H s AC/DEN F1 LLD /LLS {8 #
2B O FLBR ISR, 6 A R FL B IS A 2 B ok
PEAHNL AL O RTS8 B R FLIB K R B
J5:InK=A « POR+B, &%t A.B &% 2. 11445
FUNE 6 FE 7 .

B 6 L 50 1.2.3 38 R HLIN S ph & 5 26 4 &

POR y [E1JARE RT3 1 FLBUEE GRS 260D 5 POR e
S LB EE B Y005 56 5 dE v K LB R R
B ERBER AN 10 ¥ m®), Ko HH OB
BN 107 m?) 55 6 TE )2 FLBRAS R 45
. HH 5 340~5 366 m JZ B kLA FL, 5 366 ~
5 390 m/Z BRI AL [P BERLTH34 fg L Bt B RN AL
BRRBANT RS E RS S OB E S OB E
FARA AR — 3K IR Bk ] L2 B LRI
FLIZ B FLIR BEAR 1 PR 2 BB B A 2ZE AN KL 10
PR ] FLEA (RAL =B Rtk

B 7 v ,5 725~5 755 m JZBCRT 5 762~5 771 m
JZBUR B RLALLER, 5 755~5 762 m EBEBIRG
FLBR. )2 B 2R LR, Hoh I IR & LBk
BB BRI AR A TS R FL B RS AL O R
RGBS R 5 5 DL E IS 0B B R A
PEN—F 5 750~5 765 m JZBOITHBIBER S H
DBBERIRZERNR, R iz B I AR A LR
K HABRAEZASRE . HiRZBOTEALRE S A
oL BE DR 22 AR R.

EERIEET Y =AURE 2k TR LB R il 2% FLBGEE BIER
DEN(g/cm])
%%‘; LLS(Q * m) K(10™% m?) %Kﬁéﬁ
m o °m o m” ZE V)
g0 ONEOR) o0l 10 000 POR(%)
GR(API) AC(3.28 pusem™) LLD(Q * m) POR:or(%)
0 100|30 70{10 10 000]0 304 0.
7 T Ga W TTIE N T
L Ed Pl T Bl
i p Ea hi 4
5730 & R |
{ L Y i
3 7 4 i
) i
LY E i
¥ F Y i L%
i 2 i
: 2= e
5740 ‘l il L. ﬂ
] L4 |
] =7 ERE
£ ¥ f:( HH. b
J : W TE 4
7 X, Iz
-4 3 fm
Pl l" 4
5750 X i
H & ]
= L% P, =
[ T 3 L1
{ T
H ] T
- B B —
3 P RAIL
5760 ] = n - i ¢
: g3l - -
t‘j 'E* 1570 Fa
A = B e L)
3 ST 1h 5 I
5 *]
5770 £ 5
-1 21
Gl -
&7 p A 2

Fig. 7 Application example 2
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