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A new method of permeability characterization in sandstone
reservoir based on petrographic constraints
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Abstract : Permeability is an important basic parameters in reservoir engineering. First step of conventional method for ob-
taining permeability is usually to get porosity according to the electric logging interpretation. Second step is to establish pet-
rophysical interpretation model according to the relationship between porosity and permeability obtained from the core labo-
ratory test. And then the permeability is gained. Experimental data of porosity and permeability in 300 pieces of cores of Bo-
hai Y oilfield shows that the permeability in the multi—layer sandstone reservoir cannot be accurately described by unified
regression relationship between porosity and permeability, and the permeability from well logging interpretation is often in-
consistent with production performance. Therefore, a new method of quantitative characterization based on petrographic
constraint, relative permeability test and dynamic agreement was put forward. Microscopically , main factors controlling the
relationship between porosity and permeability were known by scanning electron microscope (SEM) , cast thin section, log-
ging and core data. Macroscopically, it was verified dynamically by laboratory relative permeability curve, water injection
profile and initial productivity using petrographic constraints. The results show that the permeability gained by the new
method based on petrographic constraints can improve the alignment with initial injection profile from 65% to 91%.
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Fig.1 SEM images of core samples of the Guantao
Formation in Bohai Y oilfield
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Fig.2  Thin sections of core samples of the Guantao
Formation in Bohai Y oilfield
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Fig.3 Lithology type classification of core
samples in Bohai Y oilfield
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Fig.4 Comparison of phase permeability curve data and calculated result by the new
method based on petrographic constraint in Bohai Y oilfield

[FTAFFEIA L B K R B — D7 BRI B i R
Fef , 5 K H T I ORI A R B o TR
0339 WK T 5 i 2 M ) W) 5 BE A Z TG 65%
P 2= HATAY 91%, W& 4R i 1 K IR oK &
T F) TOEINOH 58, WIS G M B el T 22 LA S A
HAETT
2.3 HIHAFTRE R AIEIE

LRI Y I 73 AR PR RORE R A T

HAZT R Z RS A S i R R AR
(35 12 R MR T A DA i LA B AL B K
I —TJ7 BT I08 2 R R AT S H (9 I L
AT LR BRI T 23045 B TR 5 R 95 2
AR SCAPE ] 8 4y (P 5) o Pk, BT 7 vk 3RS
AR B8 5 IR Y 1A OC R Ak, A AL 2
RER TG B PRL Y [ )9 56 R A2
RWIIE T A M AR B 2GS 15 AR R AL 7 ik

3r 3
~ ~ ° o
£ ° £
= . =
= o ° - -
& o - g of :
T"U T"U
o o o - .
é . ® o . E ° :
~ o © . ~ e’ °o
& oo e = L 3 oo ® .:
9z 1 o o ° . . 5= 1 .".‘: .
it ° o o o, o * © = “°y "’
B ) CeSte F.e e B o 080 ©
ke) o o . i) . °
- . e °. o® uny

e o o & ° e %
I 1 1 1 1 1 1 1 ) 1 I I 1 1 1 1 1 )
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180

W/ (107 pm*smPa™*s™)
a—fl. BRRB—T1E

W/ (107 pm’smPa'*s™)

b—3¥i Jr i%

5 #isYHBAMNRIL EXRE-ARESETEHYRNUERMSERRIEN T ERBITRSREX R

Fig.5 Comparison of the productivity—mobility relationship obtained by porosity—permeability single formula and
the new method based on petrographic constraint in sandstone reservoirs of Bohai Y oilfield
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