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Carroll  Mather (1991) |,

1 (1)

: A B c D

CH: |-146.1094 0.3165 | 16556.78 0

, CHs |- 278.847 4 0.562 6 | 33 996.53 0

CsHs |- 259.582 21 0.5800 | 27 150. 70 0

’ _ ’ iCsHo | 469.1248 | - 0.7523|- 72608.26 0

(Ng  Robinwon,1976) CO, |-304.7103 0.6138 | 37 486.96 0

N, | 26.1193 | 0.0103 | - 7 141.92 0
7 H,S | -19.9874| 0.1514 | 2788.88 | - 3.578 6
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V+La+H V+La+H La+Lnyt+H ,
, (dp/dT ) » VHbLat+ly+H
p=E+ FT (2) , La+Ly+H
p MPa, T K ;
2 1 7
Carroll  Mather(1991) ,
2 2 3
E F '
CyHs -1831.10 6.370 0
iCtHo  -9218.60  33.478 Red  (1987) , Wilhelm
CO;, -2604.71 9.226 (1977)
H,S  -3352.515  11.083
3
(
(¢/ mol) (MPa) (K ) 10000)
CH, 16. 043 2.603 111.6 0.011 0.460 5
CzHe 30.070 0.491 184.6 0.099 0.800 5
CaHg 44.094 0.173 231.1 0.153 0.7394
iCaHao 58.124 0.113 261.4 0.183 0.3135
CO, 44.010 1.208 - 0.239 13.78
N 28.013 16. 220 77.4 0.039 0.191 4
H,S 34.080 0.099 213.5 0.081 38.07
0 ;CO2 ,
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Soan(1998)
dnp _ AH
di¥ T) - zR
AH ,Z
, R
dnp
A H= 2
H=zRT a7
, La+Ln+H ,
AQUAIibrium
4
60 kJ/ mol 130 kJ/ mol
4
0 0 z
(1 K) ( ) | (k) mol)
CH, 0.094 6 0.946 5 55.5
CoHe 0.106 9 0.946 3 62.8
CaHs 0.216 1 0.966 0 129.5
iCsHio 0.2209 0.964 3 132.1
CO, 0.111 4 0.907 2 62.7
N, 0.106 0 0.984 4 64.7
H,S 0.100 9 0.990 3 62.0
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and there are many fracture syssemsin the same structure and/
or the same gas reservoir. These fracture sysems are indepen-
dent or disonnected from each other @ that it is difficult to
form alarge-szed integrd gasfidd. Owing to the fact that the
periodsof gaswells' being put into production are different ,a
progresive exploration and devdopment scheme had to be
adopted ,which causes great difficulty for gas reservoir develop-
ment because the productivity establishment is dependent upon
the reserves and ddiverahility of the gas reservoir. Therefore it
isthe key of developing gas reservoir economicaly and eff ective-
ly to make a thorough invegtigation of the reserves and ddiver-
ability of the gas reservoir before the production test and pro-
ductivity establishment of the gas reservoir. For this reaon ,the
caculation methods of the reserves and ddiverability of the gas
reservoir were studied by the authors. Most of the existing
methods ,however ,are locdized to be used for the gas reservoir
development in medium and late stages,and only a few results
involve the researcheson caculating the reservesof gas reservoir
and eva uating the deiverability of gas wel smply in terms of
pressure buildup test data. Through studying the methodsof ca-
culating the reserves and ddiverability by use of the pressure
buildup test data,the authors propose the logarithmic difference
method of forescasting early gas reservoir reserves used for ca-
culating the reserves and ddiverability of the fractured water-
carrying gas reservoirs in Suth Schuan and the way of deter-
mining the open-flow capacitiesof gaswellsin thisregion. These
methods are widey gpplied to the gas fidds in Suth Schuan
with obvious &f ectiveness.

SUBJECT HEADINGS: Pressure buildup andyss, Frac-
tured reservoir ,Bottom water reservoir , Productivity , Schuan
Basn ,Suth

Mao Chuangin (engineer) , born in 1969, graduated in
reservoir engineering at the Suthwest Petroleum Ingtitute. He
has been engaged in the research on gas reservoir engineering for
along time ,won provincid ,ministeria and administration’ s si-
entific and technologica progress prizes for severad times and
published more than ten articdes. Add: Research Ingitute of
South Schuan Gas Fdd,L uzhou,Schuan (646001) ,China
Te : (0830) 3921570

M EASUREM ENT OF GASDEVIATION FACTOR

Liu Jianyi ,Li Shilun,Guo Fing,Zou Zhen,Zhao
Xiaofeng and Du Jianfen (Southwest Petroleum Ingti-
tute) . NATUR. GAS IND.v.22,n0.2,pp.63 65,
3/ 25/ 2002. (1SSN1000 - 0976; In Chinese)

ABSTRACT : Gas deviation factor is a very important basc
datum in both gasfied devdopment and condensate fie d deve-
opment and it is mainly used for reservoir reserve estimation,
reservoir engineering, gas production engineering and surface
congruction engineering. The measurement of gas deviation fac-
tor has been highly thought of more and morein recent years ,its
measuring standard , however , has not been established yet in
China at present. In the paper ,in light of the characteritics of
dry gas,wet gas and condensate gas,the laboratorid measure-
ment methods of deviation factorsof these gases by useof PV T
anayzer are given out regectively;and the difference between
the laboratoria measurement methodsof the condensate gas de-
viation factors at over and under dewpoint pressures is condd-
ered and their laboratorid procedures are given out meantime.
The deviation factors of naturd gas collected from severa gas
fields and condensate gas fidds in China were measured by use
of the methods mentioned above. Through comparing the results
with those predicted by four commonly adopted methods,it is
shown that the measuring method used for dry gasis more accu-
rate with errors of <1 % and the one for condensate gas is of
large errorsof <7.02 % ,average relative errorsbeing 1. 61 %

1.98 % ,maximum relative errors 6. 67 % 7. 02 % and mini-
mum relative errors - 0.04% 0. 2% ,which indicates that
these methods are efective.

SUBJECT HEADINGS:Naturd gas,Deviation factor ,Lab-
oratory test, Determination, Sandard, Naturd gas reservoir,
Condensate reservoir

Liu Jianyi’ s introduction :See v. 21 ,n0. 5,2001. Add:
Nanchong ,9chuan (637001) ,China Td :(0817) 2643081

RELATIONAL EXPRESSIONS OF THE CONDI-
TIONS FORMING HYDRATES OF VARIOUS
COMPONENTS IN NATURAL GAS

Joho J. Carrol (Gas Liquid Engineering Ltd. ,
Canada) and Du Jianfen (Southwest Petroleum Ingti-
tute) . NATUR. GAS IND.v.22,m0.2,pp.66 71,
3/ 25/ 2002. (1SSN1000 - 0976 ; In Chiness)

ABSTRACT : In ail and gas industry ,the hydrates are of
great harmfulness as plugging up pipeine and damaging equip-
ment ,etc. They could be even formed in oil and gas reservoirsin
colder regions,which brings on much larger difficulty in devel-
oping these reurces. On the bads of the reevant experimenta
data on seven componentsfound in natura gas commonly ,ome
experientid equations of calculating the conditions forming hy-
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dratesof these components through reating these data. In light
of the research resultsit is shown that the formation of various
hydrocarbon component hydrates is correlated to mola weight
and to normd hboiling point. Such a conclugon is suitable for
both hydrocarbons and non-hydrocarbons. Findly ,in combina
tion with the classcad thermodynamics,the enthalpies of gener-
ating hydrates have been predicted by use of these rdationa ex-
pressons. The enthapiesof type- hydrates are about 60 KJ/
hydrates 130 kJ/ mol. However ,ni-
trogen is an exception. Although its hydrate belongs in type -

mol and those of type -

Jits generating enthapy is much nearer to the type-  hy-

drates.

SUBJECT HEADINGS: Natura gas, Hydrate, Forming,
Condition ,Hydrocarbon ,Quality ,Boiling point

Joho J. Carral ( registered engineer) ,born in 1958 ,gradu-
ated in chemicad engineering at the Alberta Universty ,Canada
and received his Doctor degree in 1990. Now he is the director
of the Department of Smulation of the GasLiquid Engineering
Ltd. ,Alberta,Canada,and is manly engaged in the ressarch on
natura gas processng and gas hydrate treatment. He published
more than gxty artidesin domestic and foreign periodicas and
attended internationa <cientific conferences for over thirty
times. Add: # 300,2749 - 39th Avenue NE,Cagary ,Alber-
ta,Canada T1Y4T8 Td :(403) 250 - 2950

NOVEL GASL IQUID CYL INDRICAL CYCLONE

Cao Xuewen and Lin Zonghu < an academician of
the China Engineering Academy > (Xi’ an Jiaotong
University) and Huang Qinxuan and Kou Jie (Uni-
versty of Petroleum, Shandong). NATUR. GAS
IND.v.22 ,n0.2 pp.71 75,3/ 25/2002. (1SSN1000
- 0976; In Chinese)

ABSTRACT : Gasliquid cylindrica cydone (@ CC) is a
perpendicular pipe with a tilted tangentia inlet and gas and lic-
uid outlets and the separation of gasfrom liquid may be redized
by it through cyclone centrifugd force. As compared with the
traditiond container —ike sparators,the G- CC has many ad-
vantages as well-knitted structure ,a little weight and economiz-
ing-on investment ,etc. ,thus being a novel device instead of the
traditiond sgparators. On the bass of anayzing two-phase
swirling flow ,the mechanism moddsincluding an inlet ssparat-
ing mode ,a vortex modd and the trgectory modds of bubbles
and droplets were established for predicting gasliquid separation
behaviour. According to the mechanism modds, the technicd
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criteria and procedure of technological design are proposed in the
paper. Through example caculation it is shown that the mecha
nism modd s are reasonable and suitable for engineering desgn.

SUBJECT HEADINGS: Fipe sring, Cyclone separator ,
Gas,Liquid, Two phase flow , Separation , Mechanism, Modd ,
Desgn

Cao Xuewen ( asscciate professor) ,bornin 1966 ,graduated
from the Univerdty of Petroleum and received his Magter’ s de-
greein 1989. Now heis apostgraduate studying for his Doctor’
s degree in the Xi’ an Jiaotong Universty and is engaged in the
research on the theory and engineering gpplication of multiphase
(oil , gas and water) flow. Add: Dongying, Shandong
(257061) ,China Tdl : (0546) 8393461

NATURAL GAS RESOURCES IN XIHU DEPRES
SION OF EAST CHINA SEA IN CHINA AND
THEIRDEVELOPMENT AND UTIL IZATION

Peng Weixin (Research Ingitute of Planning and
Dedgn, Shanghai Offshore Oil Bureau). NATUR.
GAS IND. v. 22, no. 2,pp. 76 78, 3/ 25/ 2002.
(ISSN1000 - 0976 ;In Chinese)

ABSTRACT : Through prospecting and drilling in the East
China Sea continenta shelf basn for twenty-eght years by the
Shangha Off shore Oil Bureau,eght oil and/or gas fidds and
four oil- and/ or gas bearing structures have been found in Xihu
Depresson ,in which the Pinghu gas fied has been successully
developed. Off shore natura gas has been trangorted to Shang-
hai and ater it has been widdy utilized in Pudong region ,the
gas pipeine has been aready entered into Puxi region across the
Huangpu River. The off shore oil and gas exploration results of
East China Sea in China and the circumstances of utilizing the
natura gas produced from the Pinghu gas fiedd as a fud in
Shangha are introduced in the pgper. On the bass of the
prospectsfor developing the off shore natural gasin East China
Sea it ispointed out findly that after 3 - stage development ,the
yearly natura gas production in Xihu Depresson will be up to 8
x10° 10 x 10°m® by 2010 ,thus becoming an important sup-
plement to the west-to-east natura gas transmisson.

SUBJECT HEADINGS:China, East China Sea,Xihu De-
presson ,Qil and gas reurce ,Development ,Natura gas utilizar
tion

Peng Weixin ('senior engineer) ,bornin 1954 ,graduated in
marine geology at the Shandong College of Oceanicsin 1977. He
has been engaged in the research on the oil and gas geology of



