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Fig.1 Tectonic map of Xihu Depression
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Formation in Xihu Depression
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Table 1 Pore and throat grading standards of Huagang Formation in Xihu Depression
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Fig. 7 Pore structure classification of Huagang Formation in Xihu Depression

HeoR MR W8 7 & B, o e 2 HER
FE S TE 2~5 MPa, i Ki% i fLWE 42 R 0. 12
~0.3 pm, ¥ ¥ 3% 8 LMk & 0.05~0. 15
pm, EE UL F AR 2 R A R Y A b
B, TR H R = ARG &G R OK R
Sy L R T X A AL LB PR R 2R Y —
FALBR G

VI 26 240 L Al 780 L B 285 4 (L 7)o A D /b &
VAL MR A AR R H LB R IR AL AR
<10 pm. fLERJE — M <<2.2%:; BB R — I <
0.06 mD, F 7R i £ 2 B bE I . HE 3K K 1 K,
—f>6 MPa, &K% i@fLixF42<<0.12 pm, P
49 3 8 L E 2 42 <<0. 05 pm, B L FLEM K
025 S FE 0 SR ARAD v TR0 0 e SEAE T S kL
B AR BB I HES E— R, D i kAL HL i
PR 22 . TIX B ANl R EZEHEFRZ
1 — LRS54 .

5 FLBRGN 4 o3 FEHT T Y ML B X

W 2= T FLBIAE M 73 285 B BE i B FL B B 0
RPEATR L HTAT LU L BOW AL B 2 S B
T WL WA B AR G B 0 0 56 AR L AL 45 Al
14 fith J2 HL A P R e BT ), R ot R L BR
LERY oy JEEE R T LUl J2= BEAT 20 28 Rl o B 2 1Y
PR . AR U b A R AR A R SR ED
AL v RV K FL B 48 A8 22 5. T LIt T IX A A7
25053 R 4 FE B 9 — A2 EEXT N T
AL S LB HY 2 1 L % 2 i = L B JEE B 1
PR ELE R BE O i 7 R T M DX R A R £ i
JZ s T E XN AT 2 ALBR S A 2 L%
PMl R ALBRBE RS i3 R /N T — B R 7B
T — JEAE R A X1 s =262 B
ZEX AL 2 FLBR A5 HY 28 I L FLIRE LB 0B R A 22



%32 oM

B S T M B R ALK 8 B 5 i 2 fLBR 5 4 39

X IV 7 BE 2 R D AR 5 1 U 2 A SR R IV LV LV
AL BREEAG ST, 308 O 7 8 D R AR o 2 i M IX i
ZEH— KA R

1000 —z
Yy
V&
e]]]%
100—=1 —
g
Mi 10 a
o o
3 L TR .
¥
0.1 i S
0.01 ] : : : ‘
0.00  5.00 10.00 15.00 20.00 25.00

TLBRIE/%
B8 FHMMEEEBARTAKMEMSEE
EE—2BXZRHE
Fig. 8 Relationship between porosity and permeability
of different pore structure types of Huagang

Formation in Xihu Depression

1000 —

Vi

= NV
T 100 . -
= 1% .
- 10 - A:.l|
«E Sans ".- =
% 1 sabinn’
@ i

01
®
& 0.01
e
¥ 0.001
H_

0.000 1

0.01 0.1 1 10 100 1000
BEZ/107um’

B9 AHMMEESETIBEMSES
EEE—TRER
Fig. 9 Relationship between permeability and
productivity of different pore structure types of

Huagang Formation in Xihu Depression

6 Zhit

L WG 1 0 8 B8 02 ) 2 200 B T AL
B T 5y D AL 3 AL A DAL AL
AT A A SR I AL 3 AR AL 9 Gl
AL e o AL LT T R AL
AL BAFLE T AR IEAHR G L

I8 28 2 B3 g LB A /N Y R T 24 R R L
NSRS N ST

(2) Fe R 3% 38 LWk 2 42 - 34 32 e L o 2 42
N FLBREE A R R 2 K0 58 1B R AR DG fe U B
i 280 36 UCHAE Sy Wil 0 2 ) B LS 0 s
8Ky LA 7 1 J T DX 2 A A A TG 9 T I A
filf J2 FLBR S5 A4 3] 73 g R FL LI L L — /v fL
R Y | r /N LA P A O TR S /N FL AR IR Y L AR
/NS e R0 R A LR R 6 bR R

(3) T LB S5 #7225 21 . W] AR 23 it )2 1)
FIUFNT=REG] . 1 AT S FLBR 45 h 2 1 Oy — 2
fiff 2= X 17 B R v 7 5 11 R IIL 26 FL B S5 4G 26 B Oy
TRAB)Z SR RE D s L R SLBR A R 2R T Dy
= RAHSZE SRR RE AR IV LV L VIR LS
I Oy VYA JZ » XoF L7 BE R R A

2% 30k

C1] X0 g Ak, ik s 5. = 28 MIBA R A Ih 2 h— KB B
if 2 DOV AL B 25 4 R AR B2 HC 4y 26 [T ). KRR BR B 2%,
2010,21(2):270-275.
(2] BBRAE.E . OO it i 2 LB 45 4 45 F 53 28 K5 )
I AR, 1994, 15(4) ¢ 31-39.
(3] MWV R, T B S I B R T Y BR R IR
it 2 R (R R LT . 9 P b BRI . 2015, 31(7) £ 28-35.
(4] 2400, Z2I0R] Ay i v . BUR DA SN2 DT — LA UL
FRPRIT 5 # A LT . 5 M AR, 2015, 27(1) : 1-13.
(5] #W&RI. W % X b =& 5 AR A
FHAEEFLBR A AR LT ] KRR Kb 3R A} %2, 2010, 21(3)
435-440.
[6] Fpase, ML 7, g, %. 2 2E M M H XA 6 3l 2 24
WO FLBR S5 H AR AELT ). A Ml S, 2011, 23(5) : 28-32.
[7] k.2 % A . 5. R HEOR BERHEAT RS i )2 AL
B 45 A8 R AE A3 A —— LA WILL-7 34y E 9 70 s 4 = B A% 2 A 631
(I, WA, 2011, 31(1) :42-47.
[8] FEHi &.BHH, BBOR. W2 8R0S 0 A i 2 O L R
FEAES BB FE LT, b BTl R 227 41, 2012, 41(1) 1 64-68.
[97 Rodolfo S B, Duarry A, Cintia M, et al. How to propagate
petrophysical properties in a fracture network for naturally
fractured carbonate reservoirs-case study: cretaceous for-
mation at Maracaibo Lake, Venezuelal C]// SPE Europec/
Eage Annual Conference and Exhibition, Spain, Barcelona:
SPE, 2010: 1-14.
(100 kR .3k ¥ ORI, 5T AL B RHE AR5 & 12
FLBREE AT [T . & P il S0, 2013, 25(6) - 40-45.

(1] BB R EEA AR, 55, 5 T 15 - s 2R e i
Y B s AR FLBR S5t 3 260 ). o R R H AR
22 W2,2015. 34(6):2227-2235.



40 Marine Geology Frontiers 1 V¥ Hb 5 By U 2016 4 9 A

[12] ks L. 8h $8. 5. 78 B 42 20 04 10 1 66 S 685-693.

4 —AE #2125 3 2 A5 X R O B A [ ). O T A (191 WIZTeE. 9 T WS, 45, Dbk ol i dL = X 4E 1012 % )2

DY 20 3 15, 2012,32(1) £ 35-41. IO AL R 45 K R AE B AR = B 25 4 A LT . P b R 242 4k
(130 XAk, R VG0 MR AR5 66 2 O LB 4548 5 8 1 SR BE2F R . 2014, 44(6) 1 970-978.

RRAE S HE T UL HY Mg s e o il (). b [ [20] 5 W% FE30E 5K K, 5. 0% it A% 2 SO0 AL ML 45 4 4

A, 2013,25(2) :18-23. HER RIS R W A R X =B KB KA K
[14]  ZREEBE . WFTH TR K. 55 V00 I 5 5 b s 18 ok 41 80 7B BIL) ] AR A A R AR, 20138,37(6) 1 12-17.

A2 00 8 T R AE [T ], BUHR 2 T K 2 % 42, 2012, 39 (210 PR, SR B 2. B0 IR 22 3 230 b B 71X 4 K

(2):113-121. AUIKB B2 FLIR S5 4 2898 [T M 2F i 2. 2013, 20
[15]  EH €L TFTF RT3 5. R 0B & 08 6 2 fom (2).77-85.

FLMERFAELT . A I 42, 2009, 30(4) :560-563,569. (221 dkfhZz A0 W1, X0 S 3%, 25 K98 i R 6% 2 5 007 1 7
[16] & G176 T oams, 5. (KB A 6k 2 FL 0 09 55 10 5 RO ALT]. A= 2012,33(3) :437-441.

AE B H 22 Rt PR L. Hb 2% 42 . 2012, 86 (2) 1 335-348. (23] MFPCHR. Pedb =8 R G K AL I5 i 55 )2 7L B 45 4 1 E K
[17]  ZEiE & AR B3 0 A il B JF & CMO. d6 5. A il Tolk Hi iR TEM LT AR 59 & ,1988,15(2) 1 48-55.

#1.1997:14-30. [24] PR ¥ F 5k PHE AR SO 62 FLBR S5 40 5y 25 5 4
[18] M EUp W& 4w, 1 b, % B 25-1 3 B v el 45 41 1% AL AT PR« AR L 235 b B3 7R b X8 3 A — B L 25 4% 2 Sk 91

IR G 2 8 A B2 4y 25 0P [T, S AR b 5T, 2010, 24 (4) 0. K223 ARBRFRT, 2013,44(4) :1453-1463.

STUDY ON THE PORE STRUCTURE OF LOW PERMEABILITY RESERVOIR
OF THE HUAGANG FORMATION IN XIHU DEPRESSION AREA

JU Chuanxue, DONG Chunmei, ZHANG Xianguo, DONG Yixin

(School of Geosciences in China University of Petroleum, Qingdao 266580, China)

Abstract: In order to make clear the relationship between the porosity and the production capacity of
the low permeability sandstone reservoir in Huagang Formation of the Xihu Depression, pore struc-
tures are studied. More than 500 cores data and 311 conventional mercury testing data are used. By
the correlation analysis between the characteristic parameters of microscopic pore structure and macro-
scopic physical properties, choosing the maximum connected pore-throat radius and average connectiv-
ity of pore-throat radius as the favorable parameters for throat grading and using the method of data
configuration, the paper determined the pore structure classification standards and established the new
classification system that suitable for low permeability gas reservoir in this area. The pore structure of
Huagang Formation H3 sandstone reservoir could be divided into six types including big-mid pore with
coarse throat type, mid-small pore with mid throat type, mid-small pore with mid-fine throat type,
small pore with fine throat type, small-fine pore with micro-fine throat type and fine pore with micro
throat type. According to the classification of pore structure, the reservoir could be grouped into four
types with the production capacity corresponding to high, middle, low, and ultra-low yield respective-
ly. The first kind of reservoir corresponding to the big-mid pore with coarse throat type and the mid-
small pore with mid throat type, of which porosity and permeability were higher as well as the capaci-
ty of yield, is the most favored reservoir.

Key words: Xihu Depression; low permeability; reservoir characteristics; microscopic pore structure;

classified evaluation



