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Optimization Design of Well Pattern in Heterogeneous Gas Storage
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Abstract: Gas storage well pattern design is very different from conventional gas field well pattern design. Under the same
investment conditions, the conventional gas field well network design pursues the maximum recovery of gas field, while gas
storage well network design pursues maximum working gas volume in one gas production cycle (3~4 months). Because of the
great different of gas production capacity in different areas, one set of well pattern is not suitable for gas storage wells built on
heterogeneous reservoirs. Taking Su A gas storage as an example, the area for gas storage network is divided into areas of high
permeability and low permeability. We analyze the production capacity of gas wells in the two areas and the regional working
gas volume variation with the number of gas wells. And we propose a non-uniform well pattern based on the maximization of
working gas volume, and determine the reasonable well pattern density in high permeability zone and low permeability zone.
When there are 11 wells in the gas storage, with non-uniform well pattern, the well pattern density in the high-permeability
area is 1.7 wells/km?, and that in the low-permeability area is 0.38 wells/km?. The working gas volume of gas storage will be
increased by 0.99x10® m? than that of uniform well pattern.
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Fig. 1 The lithology distribution map of the area in Su A
gas storage
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Fig.2 The south-north connecting-well section of the area in Su
A gas storage
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Fig.3 The east-west connecting-well section of the area in Su A
gas storage
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Fig. 4 Porosity distribution chart in Su A gas storage
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Fig. 5 Permeability distribution chart in Su A gas storage
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Tab.1 Coordinate production table of gas wells under different
formation pressures
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Fig. 6 The partition map of Su A gas storage
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Fig. 7 Relationship diagram between reasonable production and
formation pressure
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storage and the total number of wells in uniform well pattern
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Fig. 10 The increment curve of working gas volume when a new
gas well was added to the high and low permeability areas

BT TAERE AR ny 0, 540 H 05 =X
N AR = AE X H AT e A R, ER
JFEFHE I — RS & TAE RN, B —ff
FE R — DRI E X . AT THEX )
M T RE T ERE MR ERRE, 1
EI11 PR, BARE & LU LA R

HRAEN, . N,AEH
EAQ, AQ,

AQ>AQ, %U%AQI\ AQ<AQ,

AQ, K/

Qy=0+AQ,
N=N+1

Q=0 AQ,
N,=N,*1

N <NA+N,

B 11 EWAGEHAARTSETESENRSHAY
HERE
Fig. 11 Flow chart of working gas volume of gas storage and
number of wells in non-uniform well pattern

(1) VR SO N, BE =B
DXHREHEL Ny ARS B IR N, AU AR
Oy FIRIIRTE N 0;



146 B A K F PR RAFR)

2020 F

(2) HRHEAS[R) X ST 3 — O RS AE TAER
IR, PRI SR N N, RET, =B
DB G — SR AR TAE SR T D i <
AQy FUIRIB DXHE — FURAIE, AR TAERE WL
HIE < AQy;

(3) HWr AQ1 . AQ, FIR/IN, #5 AQy > AQ,, N
B AINEREE RSB, R Q=014 + AQ:
Ni=Ni+1; # AQ < AQ,, Wi S NRE TR E
DX, 1 O = Qg + AQ2 . No = Nptl;

(4) HIWF N. N+Ny KN, 5 N>Ni+Ny, AR
i Ny Ny BB, R IR Q) EHTE; 47 N <
Ny + Ny, WY O o Ny Nao

R FR R, B R IEI RN B 1 &
drEm, KT DI EA FER ST, SRR T
YRR B X AB X5 BINZ T B RS
HEERME 12,

12 ¢

:*jlo

X8

X

&

R

i

r 2

3=

0 2 4 6 8 10 12 14 16
B E BBy D
B 12 FEHSHRFARTHEELESESSELHF

HXRMZLE
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total number of wells in non-uniform well pattern
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