1998 47 H

W 2 SBE AU 1) b o A5 70 5 P A Y

HHE ZRT

(T 2 A A m A A R)

EERBEENA M FER SR FER RKA T, 1998; 18(4): 28~ 31

HERHERNRUNT AN XHF4 0, EUHERAFFE WAL R. EASBE: HAREHEM 2
HUHL AR, B AR FEREAFENE E TR REER i BEAMER & it RA .
M AR ER, BRI R R EER; & BRF KT ENE T, BTt ENER . X FNFEHEERKEH
WH R AH RARELANMEH T HER, ZURBE FREEE TR &N FEFFLRAK TEL #

AT B9 5 12

BE AMEH S&F HFER HFEED

(1) ML B LS W 5 &S

TRNRUFLBR £ 4, 43 9k 8 () FLBSR S1 2 7L
Bo ik 5L BR( BURR AR 5T £LBR) X AR AL B, FLARIR
N, = 0.5~ 1 nm, KB A ARRERIE . 5
(UL B LR T, 02 A 4R 110 S B IR B
FERCL BRI 3T, DR] 0b 58 J2 P 4R350 4 fids R TE
FLBRH, 7E RS N SRR A o E FE LB A A
WA IR S5 5R AL, R e 44 3 ) BT 5 ke
(HMEZRRR) o F) B ) PR LR —, ML= K B LE
K, LE SR H 3 7 P SR S, T R iy SR
FNFFLBRI FLAE M LGK B L 90K, B2 SK
AN FEEIEIE . YIRS, — BN 100% 1)
IKFEIE ST AL G B 2 FLRR 70 ORI
TMiAZ /N

PSR [ A AL — N T 2%, E S
(I L IR T 78 3% 109% , G TR 2 LI 7K
ANAT B3 1

D= Qe (1)

A o ONEE LR © NIBILERE; P it
JEFE 735 Po NAIGEHE FE J3; €, i LB 48 &

&=

S JZS DA B U B T A 3 PRSI AT 2
o SR EAIAE R SR IR A ORAE T SR 2
() Tl AL PRI Lo B SR B 2 B AR
A, B HER SRRt o2 1 77 1 7 R AR AL

(2) HREF W B AL

W B — b BEEIL 5%, WRBRY BE 70 SR R 1
Ko MURE—EN, BEEIT T E & G 4k
D335 B — TERE LI, SR IR BT 8 038 B AT . W b
E N AL R ) AR, SR R
W HHR o S B6 5 AT N S ST IR B 2k o

K R R P AE A = SR B T o R A5 R R
7Y (Heenry) A I &5 30 W A 2 ( Freudlich) « =% [K
SR A Y ( Langmuir) o

SIIARA KPR )= A X 6 IR 28 AN
R AR SRR R M S0, S50 R 93% A 22 IR
B, 7% FFa AT IRIE R, o—Fra F IR,

T Bk AR B B A = FLR R B =
THURARRIR H JIPR Z R T 2 R 0 46T
JR A I S, AR AR 2 2 R s
ANTJREE M TR T, X AR R BRI E . R
R IR AT AT AR I8 K 1) 5T A EH T3 5E Bt
SRR AR ORI SOR AR B4 FE o MR 0]
EE AN SR R R A

(450006) 7] F9 & FB M TTARAF 8% B B 197 5. HLiE: (0371) 8611590 %% 320.

0280



F 18 EF 4 X R K

T ok

(3) RS HoL B

TR ERMALBR R g, B T2 B R E, SR
FAAHYBIE 0T DL NG, I o SR 2
IS Fick EHE.

%i:— MD; vC; (2)
A m, RoRY BUE; A FRTA, M RoRSE5
T D FoRY BRI C R URIREE

S M MY BRI 9.3 % 1070 7~ 9.3 x
100" ft*/d Z a1 ft*= 92.903 0% 10™ *m?) .

BT (0 X EE 7L B A T, T it 2 AR Ay i) B
10 JUAT B2 () ek, 3 2 JLART BA AT« ARCIR
FUAR AIER . b BRI E ST 80F M. ©
FERa A B B 3T Fick 55 T, AR
DI RERE R LARTHAR (4 B RR T B A P R 3
O BT G AR Ak 1, — M AR L ART Bl v 0 11
WA N, TUAR Bk 0 2P - 52 1 )2 %
R AR PR, 5 SR R b b 2 s 77 1 A8 Ak
JURTHUARI MR BE AR A2 A8 k. PR AS IR PSR
BT Fick 25— @6, AR E SEY #Hod 72 4 i
B M BB AT — AP YR . XA PR IE 2
P AN TRV S5 JEE | AR R T B I B A Bl 2
W BHAR FE 1) B 5, AR F T 350 34 155 B 1 fr) A8 Ak i 5
SRR

JREZ S 9B L ARTHR AR 100 e FE 1) 42 11,
IR SRR G0 B S R ) TR RS .
XTI AR P DL SR AR I =, WM e T D 7E
i A FLRE R AL FLBR 2% (7 ST R 4210 o X 2
R S B 5 T AR Y — A X

(4) JEIE

b SR S 32 52 R B B RE RS B
P, RN RBHE, BB RBEFE/NT 1 mD .
P Z5 BV I — A B R U 5 ) S, AR
(T ) B ) L A VS T, L S 2
BN LS EE AN E N H2 B8 R
P Hb Z LR A7, Bl 12 FLBR 7 00 BRI 5] g )
HEEF (4], A V255 Rk /N o

BIE 2t E AL B AR B R R R

K = KO[GCP(P—PO)]n (3)

KK RRBIER, Ko RRVIEBER, n £on
WL 3.

2 ST R AT E K T EE AL TS K BIAR R
WA, SRR ZEART BB R . T2
BT w2, e AR K AT B, 7K A
NP 8 AR FRER R KT o 780 RN SRR Pt
& 1B, KB R V215 S SR B, T A A
B IR MM FEAR K

(5) KEZ SR HEE

2SR B N B LR RS, 74
S KPR ABIR B

1) SRS

E1 B FLBR o ) TS IR ML S SR TR, T B
A ML, 75 R IKSh R A PR sh A B, Tk
VRSl A A PG 2 A, SN T RIAE m,

me= VPe (4)
V= %g: — a)\ vP, (5)
N= H (6
°= e (7

X Vi AR RREE; O TR ¢ Mik
P A NI a N AR B B A 9
R P AT K o A HARIEE 2 1,
NG Z SR M ZR G R NI HEG T
NIRE -

RIS X IV B R TS, 75 RS B EE R
— P R i, DR T = s TR, R )R 95
BRI, BT Fick ¥ BU5FE (SR80
IR TT %) -

R B ERUE my

mg= - MDa vca (8)
S.P,
Co= Jpr (9)

X D, AR 7 € UKL S, 9
A

2) KHALSN

FNHALRR ARG K AR Fish A8 157 5REh T

* (S [E B R E R R B, A A E] 10 mD BLE, 1 mD= 107 ¥m?,

0290



X R K L ik 1998 £ 7 H
BV ERE 1 Ty Py Lo KKy
s . = e= o (16)
7J(E/‘]}B:?E.Ylﬁ@ m j‘j: Bg PSC Z g
_ KKw op 0 o g N BT AR RR AR L 1) S AR S AR PR R
M= g, U (Y0 s 7 R P kR HEE ) -

Aot K o AR V88 %0 1, 9K R B
SR BUREL: Pu 37K
(6 B 7=
I L0 7t Tt T E R 51, L
R L A R 7R HSE K B, bR
B3 AR AR 6, 4 F i
Oue= TR p,

lnf+ S

Py1) (11)

P ) (12)
N Qo NI Quse NFFIKE: b AR R
re NARCEAR: o R B A NS &
e N KRS R EG S AR REG P, N
Wk SAR 705 P RS 705 P 9 R Bl
71

1.
AR IS BT T —— IS T 2 :
%p;+ div(@)=f
FHZ 7 FE AT 58 B Z44%) TS ARV s A KA I
BB T RE DL B LA R SR B A 4 BT
o b, B BEE KPR FLBR — R4 W
EBIS N, R SAEAN B Darey €
AR 2EE YA BAUF AR g R0R) B JTAE, JRED:
— div(Psve) + mai= a%( DP:Sa) (14)
b O WAL v, NARRIEBURIE, maky
AT R T A AT A R AL v ) B A VR S A 11 o
@, BN FLIRFE; S o A FE
A BAAR I H1 Darcy Y0 A B P 15
AR, T ST AU e AR B H SRR T R

(13)

ay Sl 3 g Su
V{Bg vpag+ Dav Bg + qa = al (Da Bg
(15)

/\qj:
. 30 .

[FIEE, R A5 B R BT S w 3RoR) B

Ji s
()-8 o
FERGS TG DU, ATAE R S ROk FE 5
B J5T A TR SUAR B[R] Rt AT U ) 2 2

1B, T2
dV;
0T DiFJ Vi(Pa) —Vi/ (18)
dV;
qai =— Fc T (19)

b Vi AR FTR TT N AUAR R SR S Ve A BRI
W3R AUAIREE F oA BT TR 15 Fo 9L
A AHS LT

TIRE(15) (17) NEEARFIBREL Pag~ S ags P aw~
S o 0 ZB AR S A 1l 23 7 R, AN MY TT

Fi:

(4

Sag+ Saw= 1 (20)

Pego(Sag) = Pag— Paw (21)
K Sagw ATMBFIE, S FIKMIFNEE; Pegu (S ag)
FREBEE JIREL AEEBEE Pyl P i35S
AH KA E T -

J5 FE(18) Bt R (19) SRR PR FES .

2.

WMREGSBZIT BN EWE R, IT
KRR TR R B KB IE, K A AR E
SR AT AR AR . AR R DL = 4T %
FE XL

B E: Q=2 HZ, PR E SR, BT
BFENEE K HZ; @R N AR S AL —% 3
REA T, A KPR e s)), BB A Daray
I, AL O PR S SRR 3 ;. OB, @R
i FEH S IR L R AR oK B (Rl B, DR TR
i ERH R B IKINBIE
A (1) BoE s g

75 L8 E A R, BT FE( 15) n] #3EH (Y
%) B IT 1.



F 18 EF 4 X R K

T ok

0) By 0 m 0| Su
Ox| B, ax[Pag+ (= 1) Pugh]+ Daax B, *
0) Wy 9 m 0| Su
ay Bg ay[Pag+ (— 1) pggh] + Da ay Bg +

N __@{@5
TR o B 9
(22)

NEFEESIHEN, m= 1 I Z AF5E _E; m
= 2 I Z AHRIE R

qe NEAAVRRESE . TEREIRIE GUT, AR AR 7 IF
IR EDIR 25 (8 R E 8 72 A& 77 K E L)
KA o€ o

EIBE KA B TRE A

3 G el Py (— 1" Puh]f +

{“—Aﬂ D pat (- g)ﬁapwgh}

0| DSan
q up- watet  Gdown- water — at{ B,

(23)
:/H\:EP: Gup- water ~ ¢ down- walerﬁ\%ui%i—\‘t\ —F‘i}‘:ﬂ(gﬁ.ﬁ?o
%éﬂj%}iﬁ@ﬁyg Pag_ Paw: chW(Sag) (25)

LIRS UM T3R8 B A T

dV;
0 = DiFd Ve(Pa) = Vi (26)
dVi

qu=- Fo'g/ (27)

J:\ —Fiy/;% 7J(E‘ ﬁ)\‘}:%}%la@ 7J<¥)?}i gig (Iu}r water »

q down- water EE*H @E Ij\]7j( E(J?%?ﬁi 7‘:_"*'5?3

o &K, 9, | ol
Htvdr)odl] o

Ry Py JE1F BB IKIZ KR GRE

ak, 0P, 1
q up- water = U B, 0z ' 0° ; (29)
NBIK BRI R -
ok, 0P, 1
z= hdown * ; (30)

q down- water = l“lw Bw az
& TR BIWIGG %A Rl ok A
Pag(xayao): Pi(xay)

Safx,7,0)= Se(x.y)

ST

an |re= 0 anlrezo

FH T R A9 SR AL, A ORE (B AR A S SR AL
FE LEA I o

U BRoe T OB LR o7 k. dest Al Dok R,
1990
2 T RO g RSO R TR R A SR AR AL,
1990
3 IO, WS BRI A DO R B
A RRAL, 1991
4 BRIEHNSE. iR AR EEA. LR KR A Ko AL,
1991
RN LR
(1 [LI&*%EI,HE 1997-16-20 4tk ]

rh SRy R R DU A =) B AT AT R 9508 —1 48 % AUHL T H, i 3k

1.

i Aot [ 2% ) JR) AUAC KD S T 2 0 T R A IE

r R G DO 2 RN 1997 4E 5 B FRARBF X A TR, TR 10 A £ A EE & TL—002 HIEE SiE K B H M
FHIRE R . R 626 88~ 633. 60 m FHEJE)5 6 IRELL, FEIUIRFKIE 57. 26% , B T H PR B B0 I BOHr 48 3%
X T KR A R AR SIS A P O R, D S 0 BRI TR, A RGBT LR R A R B, I e R | R SR R

Prifve xS 4.

( HH)

0310



NATURAL GAS IND USTRY/ July, 1998

Xiuyi( Huainan College of Industry) . NAT UR. GAS
IND. v. 18,n0. 4, pp. 21~ 24,7/25/98. (ISSN-0976;
In Chinese)

ABSTRACT: While studying the data on the coabed
methane resource evaluation for partial coalbearing areas in
China, the authors found that there were larger difference in
treating several basic problems as the analysis of coabed
methane data, the calculation of methane resource extent and
the draw ing of methane content graph, so it was necessary to
carry out a monographic study to make the evaluation standard
be identical and the evaluation results really become a decision
basis of resource development. A discussion on the problems
mentioned above is carried out in the resoearch on the coabed
methane resources in the west of Huainan coal field and follow-
ing know ledge is obtained: Mwhen the data on coalbed methane
are analyzed, it is necessary to carry out the constitution of eff+
cient methane data on the basis of the original testing results of
gas-coal samples collected by various methods in geological ex
ploration for coal resources; @two fundamental parameters, coal
reserve and coalbed methane content, should be objectively de-
termined and elected, to make the calcuated coalbed methane re-
source extent be conformable with the actual situation; @an in-
direct expression form of content vs depth relationship should be
adopted for making up the coalbed methane content graph and
the ground state of the methane content utilized is a combustible
radicle.

SUBJECT HEADINGS: Coatformed gas , Resources as-
sessment, Content determining, Resources calculation.

Liu Jianhua: ( senior engineer ), born in 1957, graduated
from Shandong Mining Institute in 1982 and published several
articles, such as® A Comparison between Coalbed Methane Con-
tents Sampled and Tested by Gas— collected Method and Des-
orption Method Respectively”, etc. He is now engaged in the ge-
ological analysis for coal mine design. Add: No. 355, North
Fuyang Road, Hefei, Anhui (230041), China Tel: (0551)
5527225.

ESTIMATION METHOD OF COALBED GAS RE-
SERVES
Wang Xingjin and Wang Wei ( North China

Petroleum Bureau of China National Star Petroleum

Corporation). NAT UR. GAS IND. v. 18, no. 4, pp.
24~ 27,7/25/98. (ISSN 1000-0976; In Chinese)

ABSTRACT: Owing to the distinctive geological character-
istics of coalbed gas, it is determined that the estimation method
of its reserves is different from that of conventional gas ones.
The procedure of setting up the estimation method of coalbed
gas reserves is introduced, i. e. in combining the material balance
method with volumetric method, it is automatically finished by
computer through the iteration of two groups of equations. As
distinet from the conventiona gas, a comprehensive contribution
of the absorption gas and free gas should be fully considered in
the estimation of coalbed gas reserves and the three mechanisms
of desorption, diffusion and percolation flow should be included
in the material balance equations at the same time. Both the re-
sources and reserves in one coalbed gas field in Shanxi Province
are estimated by use of the method. The estimation accuracy of
the method is high for these tracts with high degree of prospect
ing and reliable data and their economic recoverable reserves
may be also estimated; on the contrary, the accuracy of estimat-
ed resources is low and the reserves cann t be estimated.

SUBJECT HEADINGS: Coalformed gas, Reserve calcula-
tion, M aterial balance method; Volumetric method, Calculation
method, Resource extent .

Wang Xingjin ( engineer ), born in 1965, graduated from
the Department of Petroleum of the former Chengdu College of
Geology in 1986. He is a Master of reservoir engineering now
and engaged in the research of petroleum geology and coalbed
gas reservoir engineering. He founded the optimum control theo-
ry of the coalbed gas development and management in 1994, for
w hich he won the provincial and ministerial scientific and tech-
nological progress prizes. He has published five articles. Add:
No. 197, South Section, Funiu Road, Zhengzhou, Henan
(450006) , China Tel: (0371)86294780.

GEOLOGICAL AND MATHEMATICAL MODELS
OF NUMERICAL SIMULATION OF COALBED
GAS

Yue Xiaoyan, Tan Shijun and Wu Dongping
(North China Petroleum Bureau of China National
Star Petroleum Corporation). NATUR. GAS IND.
v. 18, no. 4, pp. 28~ 31,7/25/ 98. (ISSN 1006-0976;

3



In (hinese)

ABSTRACT: The numerical simulation of coalbed gas is to
simulate the overall process of yielding coalbed gas by taking
computer as the supporting conditions. The basic steps are: first
ly to set up a reasonable geological model according to the geo-
logical characteristics of coal reservoir; then to set up a mathe
matical model, which can describe the basic physical phenomena
of coalbed gas movement and the boundary and initial cond+
tions, in light of the mechanism of yielding coalbed gas, and to
transform the mathematical model into the numerical model by
the methods of discrete mathematics; and then to set up a com
puter model through programming. By use of the coalbed gas
numerical model method introduced in the paper, various influ-
ence factors can be overall, systematicallly and comprehensively
analyzed and the flow property of the fluids in reservoir can be
objectively reflected. In addition, the method is of the properties
of low development cost and to be repeatedly utilized.

SUBJECT HEADINGS: Coal bed, Pore structure, Perme-
ability, Geologic model, M athematical model.

Yue Xiaoyan ( engineer ) Add: No. 197, South Section, Fu-
niu Road, Zhengzhou, Henan ( 450006), China Tel: ( 0371)
8611590- 320.

A RESEARCH ON THE INTERPOLATION OF
(CORE ANALYSIS DATA

Liu Zhengfeng and Xia Hongquan ( Southwest
Petroleum Institute). NAT UR. GAS IND. v. 18,
no. 4, pp. 32 ~ 34, 7/25/98. (ISSN 1006-0976; In
Chinese)

ABSTRACT: In the process of core analysis, the coring in-
tervals are not quite equal to each other, w hich makes the nor+
sometric core analysis data to be formed. The log data, how ever,
are isometrically acquired in general. In order to make the core
data and log data well- matched, it is necessary to interpolate the
core analysis data, which may cause the analysis data isometric.
T hen, a filtering is carried out for the core data after having
been interpolated according to various logs, so as to cause the
resolutions of both the core analysis data and the log data to be
matched. By use of the handled data, the model set up is acar
rate or the data analysis carried out is creditable. T he Kriging
interpolation and fractal interpolation are nonlinear mathemati-
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cal interpolation methods, w hich can better reflect the inherent
distribution law of the data in comparison with the common
ones. A deep going research on the interpolation of core data is
carried out by use of the theories of the Kriging interpolation
and fractal interpolation respectively in this paper. Relevant
models are set up in light of the theories of the two interpopla-
tion methods. T hrough contrasting and analyzing the examples
according to the two interpolation theories, the merits and de-
merits of the two nonlinear interpolation methods are found,
w hich lays a foundation for further study.

SUBJECT HEADINGS: Statistical analysis, Fractal, Log
data, Core, Porosity.

Liu Zhengfeng, born in 1972, is studying for Master’ s de-
gree of applied geophysics in Southw est Petroleum Institute. He
published several articles. Now he is engaged in the research on
log reservoir description and explanation. Add: Nanchong,

Sichuan(637001) , China Tel: (0817)2603433—2972.

OVERALL DEVELOPMENT PROJECT AND DE
VELOPMENT PERFORMANCE CHARACTERIS
TICS OF YA-13-1 GAS FIELD

Cheng Shengjing and Luo Guoying ( Western
South China Sea Company, CNOOC). NATUR.
GAS IND. v. 18, no. 4, pp. 35~ 39, 7/25/98 (ISSN
1006-0976; In Chinese)

ABSTRACT: The Ya- 131 gas field is the first offshore gi-
ant gas field in China cooperatively developed by W estern South
China Sea Company, CNOOC and ARCO, USA. T he gas reser
voir in the field is a low-porosity mediun- permeability~ medi-
um- porosity high- permeability reservoir bed with high tempera-
ture and high pressure, being divided into north and south re-
gions by Fault-Y3. The gas-water contacts in the two regions
are different from each other and most of the reservoir boundary
is limited by the fault, only a few of it is connected with the
edge water. In regard of reservoir drive type, the elastic gas drive
occupies the leading position and the weak water drive the sec-
ondary one. Carbon dioxide content is about 10% in the gas
component. When formation pressure dropped down to 28.0
MPa in testing, condensate might be formed, The major con—
tents of t he overall development project of the field are expound-

ed, including fundamental development principle, development



