55 3345 4 ) £ oW 5 m T <1

WMTHSEZEPSITERSE AN T E

fEANE MR mMERT KA FEF
| B I 2 AR KA AR
3 PG A R TSI 4 o R S TR B 5 B

BR/NESE T i A £ B BB AT R A H A/ TN 7 % R 4F AR Tk ,2013,33(4):96-99 .

 E AXARHITNRHTHAELL2EANBORAZ — AFNENERETHEY WA EIFRERENRRAE
WEEEAFURTHRA P AR SES, il ETHKABRARTHAES AN ERXZTNE RBERTHAES AP STH
Btk AR THREAEREEEES RN T AL — AP WBERS AETHTHIES AP ETERI N TN K EH
ARHMITE, LOARAEREN ORBEAFTNEREGHTHAEELZREATERT 080 FNEA EFERT TNEES ;
QAR THAEL AYNETHIMAERIEEEEZSHRRENAY B LETNETNTHE S AHTTERAE
KW EN, BRI ENA TEERTHARAEERAEATMNRRCESE LY G ARRRF A —FREHTHAE
BATHE PR AR AR T HA I,

KB HTHAE AKARR FEAHEX EXA#%S EESH WU HERAF HA%AE

DOT:10.3787 /j .issn .1000-0976 .2013 .04 .017

A prediction method for multi-stage injection and recovery capacity of

underground gas storage

Yang Xiaoping'” , Cheng Linsong' ., He Xueliang” , Geng Tong’ , Li Chun'
(1 .China University of Petroleum , Beijing 102249 , China; 2. PetroChina Beijing Natural Gas Pipeline Co . ,
Ltd., Beijing 100101, China; 3.0il Production Technology Research Institute , Huabei Oilfield Company ,
PetroChina, Rengiu, Hebei 062550, China; 4 .Langfang Branch of Petroleum Exploration and Development
Research Institute , Lang fang, Hebei 065007 , China)
NATUR. GAS IND. VOLUME 33, ISSUE 4, pp.96-99, 4/25/2013 . (ISSN 1000-0976 ; In Chinese)
Abstract : The prediction of injection and recovery capacity is one of the core techniques in the safe operation of underground gas stor-
age (UGS), and whether it is accurate or not will directly affect the upstream production of gas fields , the allocation and distribution
of the whole natural gas network . and the safe use of gas for downstream users . Therefore , based on the multi-cycle operation law of
UGS and the definition of capacity parameters of inventory verification , this paper puts forward mathematical models on the predic-
tion of multi-cycle injection and recovery capacity of UGS . Case histories demonstrate that the predicted results from the said two
models are approximate to those in practical operation of UGS, so this prediction method is of good adaptability and high accuracy .
In addition , through the dynamic analysis of multi-cycle operation of UGS, we get to know well the changing trend of storage capaci-
ty parameters in the future, thereby to predict and assess how the injection and gas recovery capacity is changing in multi-cycle oper-
ation of UGS . More field practices show that this prediction method provides robust technical support for improving the operation ef-
ficiency of UGS and reducing the cost in gas storage .
Key words ; underground gas storage , waler-bearing gas reservoir , multi-stage injection and recovery , injection and recovery capaci-
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26.57~13.0 MPa B PE AT A H A% & 1.59 X 10°
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AEEHT AR BN 0.67 ;i di s M A5 <E )5 JEA
TAAXTE R 0.59 , HATE 52 1 6 MR T
1L BB 6.19X10° m* , BECRAE N 4.82
X10° m’ RS R 1.37X10° m’ BT eh AR TE
W1,

F1 R THSESBRIETHESHER

R AR/ HREHN/ O RRE/S RRES/
JEHA 10° m’ M Pa 10° m’ M Pa

1 1.35 24 .63 0.84 13 .40

2 1.24 26 .48 0.99 13.58

3 1.27 26 .61 1.04 13 .60

4 1.25 27 .24 0.09 24 .91

5 0.15 26 .80 0.82 16 .80

6 0.93 26 .88 1.04 14 .80
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1 3.07 2.07 1.00 35.1%
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3 3.62 2 .54 1.08 18.0%  3.6%
4 3.86 2.70 1.16 12.8%  6.5%
5 3.88 2.71 1.17 9.4%  1.6%
6 3.98 2.78 1.19 7% 2.6%
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