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Abstract ;: The formation of tight gas is controlled by the low porosity and permeability of sandstone reservoirs. It has been
recognized that the accumulation of pervasive low abundance tight gas is possible only when the porosity and permeability
of reservoir is above a certain limit value. However, there are no widely accepted criteria for defining this limit value.
Based on collection of the measured reservoir property of both domestic and international typical tight gas sands,we stu-
died the statistical distribution patterns of permeability and porosity of tight reservoirs,and analyzed the causes for reser-
voir tightening and the characteristics of tight gas accumulation. Data show that over 80 % routine permeability data points
have a permeability less than 0. 1 x 10 ~* wm’. The corrected in-situ permeability is about one order of magnitude lower
than the routine permeability. Taking the routine permeability value of 0.1 x 10> wm® as the upper limit of tight gas
sands is reasonable and practical. Statistics of tight gas sands over the world shows that tight sandstone reservoirs have di-
versity of sedimentary environments,large depth span,and long time range in geological age. Tectonic activity , sedimenta-
ry environment and diagenesis are the main factors for the formation of tight reservoir, but they play a different role in dif-
ferent basins. The distribution of tight gas sands can be delineated by analyzing source rock , tectonic movements and rese-
rvoir tightness.
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Fig. 1  Distribution of routine permeability values from typical

tight gas basins in North America



240 AiME XK R MR

PURRE

DX (0. 01 ~ 1) x 107" pm” (1&13) - ML i
LR FIRERT LA AT 80 % HYEUE ;B B R E/N T 0.1 x
1077 um®, 5345 20 % AUEAE £FE (0. 1 ~10) x 1077 pum?,
FLBEEE S I K 4 2 W1 H 4l A5 20 A 7R 0 ~ 20 %
(E4), i 2 W IXJE 4% ~8% , X L T 85%
SR LA B LB EE R 10% .

2.2 FEMFHTHEWEHEEY LS HHEHE

5 HEIZEA I, B8P 218 1% R0 N 1R
BB, BTNSCS R B R i R E 3.5 ~
35 MPaltf, BiE R AR JFORK 1/2 ~1/1001° X Fh
i/ 3 B S 32 AR U B ( Klinkenberg #4615 ) (& £
TR Sy DR R B S T 7 AL

AR B FLBR A R AR R AR 14 B 2R B
G0 A AT LI AR B SRS T T2 1 AR
(free path) RUSF IR, B/ A 43 7 76 12 f 2 T Ak 32k 3 ¥4
Tk VB o LR 2 i o A Ak k4
I A B B RN R G X] LL/NFL I

20 o 100
/
|_—
T

16 [ =_/ 80
L 12 /7 60 &
£ 3%
¥ Y
K B

8 - 40 pg

4 — 20

0 0

2 4 6 8 10 12 14 16 18 20 22 24
FLEREE/ %

K2 JESRM R EUR R A U  ECR O fLBURE S A
Fig. 2 Distribution of routine porosity values from typical tight

gas basins in North America

30 //,—— 100

2% 80
o 18 7 60 &
g ] %
N K
= — =2

12— ___ 40 B8

6 20

0 0

2 4 6 8 10 12 14 16 18 20 22 24
FLERSE/ %

K4 SRR Z M bt A R EOR R A 682 LB A
Fig. 4 Distribution of routine porosity values from the Upper

Paleozoic tight sandstone in Ordos Basin

R RS 12 B & R A i A 5 3

Klinkenberg f5E#i2 i T 7ERE & #)Z K FL B BT
HERE SR BN . SARB R T O E
TIHYRREL, B B R A IR ) R s —A
P BRAEL . w] LTI i A 38 5 20 5 P 2 T (80 Bith £6 1
(1 BRI X A IR A5 B A8, FR o8 SE R A
BB AR EAIE R Klinkenberg 2155

JEFTE LI X 7 BUR LGB A A2 I
B iEZ MR A BITE 27. 6 Mpa, #fi 45 Klinkenberg <,
T 0 S S 3 2R 2] B 4 I T e b SR B M 78 i R
Bam .

LI RERY I 2 33 B i 75 (0. 000 01 ~
100) x 10 ~* wm® JEE P (& 5),L4(0.000 1 ~0.01) x
107" pm® e, BISAR A i 28 _F AT UL 80 % () £ dis
JUNT0.01 x 1070 pum® o X —H08 He R 2908 1E 18
BBEARREN T — R

JiE s AL BT A IS SR (&1 6) S, I L 34 o
TEFE /N 3 MPa i PN FL B EE PR 8/, 76 3 ~30 MPa

50 / 100
40 80
30 60 &
< ¥
£ %
= 20 40 B
10 / 20
0 ' ' 0

0.00001 0.0001 0.001 001 0.1 1 10 100

BB/ (107um?)

K3 SRR Z i bl A R ECR R AR B B R A
Fig. 3 Distribution of routine permeability values from the

Upper Paleozoic tight sandstone in Ordos Basin

40 = 100
/
32 / 80
N
o 24 60 <
g %
i K
K =
16 40 BE
8 / 20
4 HEN
o == 0
0.00001 0.0001 0.001 0.01 0.1 1 10100

BIER/(10°um?)

K5 JbS AR AR A 82 RS i R o i
Fig. 5 Distribution of in-situ permeability values from

typical tight gas basins in North America



EA 5. BoEw A ~URAE R TE LERFUE 570 ARk 241

%2

100

90 %
S T~
% —
= T
E 80
i
=
-
N

70

60 : : : - :

0 5 10 15 20 25 30
[l £ /MPa

6 bR R HECET S E LB S R B SE AR
Fig. 6 Relationship between porosity and pressure in tight sandstone

reservoirs from typical tight gas basins in North America

TR PN, FLBS R 4R D) i U2 , KBAE 2 500 ~3 000 m
R B, FLIR R IR 2 ok 1Y) 80% . 5B L,
FE SR FLBREE (R R i AN AR B3 . X T RS2 KA LR
XI5 375 BRI 52 ) 2 U 445 T 8 B R AL B %) e 7 M 3 7y
fbo FERIMERT, IR FLBL HE TR 50% ~70%),
BiERE R 10% ~40%14,

2.3 BEZEMEHEEYHELLRENENAE

FUED A U E SRR BT A, X YRS
A 7RSSR IR, AR S A BAR Y P 5 IR A D7
TIARGE— o ASSCHME P s L
BER I E BB &R R, et
I RA AT HerE, al e R L i 2 . B R
I & 2 Klinkenberg R0 A IE, 5 H 1 Gtk A
ARFIEARA SC AR IR i R R HL B A 2%, 3R AR
BRI, AR Tz 3 AR . AESE 7 4> F
RS R 7R IS B AR LW LB R A/ h— 5
Y UL AT ST AT A 2R S5 s n] LR
FEHLE 27, ISR T LS S ety R0l . Rk,

TSI BE R, 7 SO S R, B L R
BB 0. 11077 pm® AR USRI st
BERE 80%H/NT 0.1 x 10 7% pm®, W] AT A 2 5K
TP H AR, E TLBR R B URE £ RS 5.
MEARGE 3 A R, B BEFR 0.1 x 107 pm® X}
17 AL B BB 9 10% , LG5 7% X

3 FUEAEIZ AT KL PR B
Fe s

3.1 HKHEEZWEEES BT

W 5 4 Bk L S5 0 e SO T R AT, ATk
BEAT e R U BURR AR AR
ARTR , o T LAAR 5 vl DA ey sl ARG 5 ] A sy it e
A DAL 5 T LA RS R T LU Bk 5wl LA 44 5t
T U AR By s ol DL — 3R Wl REA £
BigR . BRIBUETD R L R AR R ik
JRUMDE N E, O 22 CRE BB ER/NT 0.1 x
1077 wm?) , AR, #3728 (B2 /N T 2°) , 7
ZE S WA WA UK SR, sk 1 TR

3.2 ARNYBHRSEEERSE IIERFIE

1) A< H

BT JRAA 38 F b A= ] < B SO D 5 S0 2 N I
WA RIEH — KARE B A W5 A o DRI S X
FAHREN AT =AY, HRZ 594 m,

AT A 2 e T K A AR B D L A
WA, e b S s S5, 5545 A 4 iy
Ui ) =N = Y (FRRN = P2 % Ul SR 7 R o =Y |
A - WA IS A WS GRA  ZE80T
SN SR, 3 70 78 FL B P B R e 45 9 a8 25 4%
D7 f AR R ik f S 45 400 1 B, 6 2 TR AR Bk
O3 JrEh i LBR B2k A B ARIE M . U R A

x1 HRFIEFTEWESHEHERERFE
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