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2. 7t2=A aAA 29 HY

A A" FA

bR A2 BAAAAN ARIBAANE QA BHFT TEE
T (Fig. 1), °]& 3ty Aladeg 743t g onz A st BF
& ojggol YUT! wetA, o] AFNE Zze AN HPrAAA S
g2 MY BAx Axdorz TG § Wl Aol e A2¥e FRE
Bdx Alade fEZ FYozH 7|E URHEY w2y gHAHoR HA A
2dg g BAX A" FHE F XA, e spade A"
g Ao AuRe s2AH A¥HE AFEF AN A2Y(reservoir
branch system)® &8 7}2AE e FAR7IBoZ AZASFE AY BAHA A
2 ¢ (surface branch system)2.2 T4 @ th(Fig. 2).
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A dugE FATEY SdA 2 Wy ALE EE vasgd. v
@ e Palke®t Homneol ©& 712 ZEE X33 712 AAAA"Holn
Newton type method, Polytope algorithm, Genetic algorithm %9} 7| & Al&
gte] #la sk’ <Table 1>3 <Table 2>A BH & F Fo], &nz T
48 S48 B o] dFodA /MEd 7We HE43 237t Palke®t Horned
Ao vl BE&Holzn ¥ 4 gtk =3 Palke$t Horneol AAIE < ae

g M5y Ree AA A28 A5 2590 HHA o AFelM AN
¢ AnYE W FY F5E shte BAN A2Pe HA%E Ysolme 2
ag40 U3 ¥

4. 71¥ A& A4

of Aol AL shad YUY AHs /)W S Field AAY BF &
2o H&3tgch Field AAE 7hAl wlg3 F27b oF 20009 YW ES 7o)
W, #2 4372 Aoz FHE F ol AY AR olRolA gom, 33
ol 14 ~ 17 %ol FAFHE&°] 10 ~ 80 md H=olth. 28 3, Field AAY]
FAGRE ded ol YR 90 %S W1 Utk

Field AAE TE7F &7] mEo 29 4d2AY 728 FF3= A 7}
2 A$E AARAL 9T <Fig. 4>9F Zo] Field AAZRE A, B, C A g9

Abel 10 ARl 99 50 MMscf/De| Aitgeg 7t 35
Abel 20 AsE BAI9 el 200 MMscf/De] Aitgo =z 7tx 37
Atgl 30 A, B, CR el 300 MMsct/De] Ait#Eoz 7tx 3§

<Fig. 5>% 50 MMscf/De| Aitzez o 12d7F YAt A% 7]
g3ty AlEdAE FAT AH9) o] AT sdE 7¥el 9
AFgEoz ME v Aot 2HE B, B9 Fdoly +34Y
HASHA] gevte A HARFEAHE 700 psiaZ AT W 2L 7
oz A A 2AL T AL ARst 71E 7o % AAERYG &
olth. <Fig. 6> Al 1, 2, 3o tisiA HodeEel ¥ Fol8 YEld Aol
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5.4 &

o] d7lAM HEd 7IHE Field AAY 7k BAAI29E HAHg s 4
A A&, 1 2 ged 22 28S AUk
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& TS TS L, AAF A FAHAA YA 2"e 43e bk
FHA F N A FAANAN BE FAA BFE FAA MAEAFeEMA
71E Z1HEG AlEHolA o] nj¢ wE3 F&Hou

(2) WE" 71HE Field AAd HE£3 AF, 718 71¥eg 43 F29 3§
& SHM f & AHE By F9

(3) Field AAS) tisiAd 2 7FA AlElE A g8 B A3 Field AA9 A 5
go3+-gs s E ANGA T HAE T3 4 U AT A
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Table 1. The number of algorithm evaluation (Palke & Horne)

Newton type Polytope Genetic
method algorithm algorithm

AT Tl 2

o} 77 =

i;;; 154 64 218 ~ 436
Z2AWUF e 8

dugE

Hhx g N/A 302 3120

Table 2. The number of algorithm evaluation (new method)

New method

3 Reservoirs, 5 Wells,| Reservoir 1 Reservoir 2 Reservoir 3

ARG AT 5 (1 Well) (2 Wells) (2 Wells)

AFZE BAH
MR RS 0 3 3
A Bz G834 7
Reservoir 2 . Reservoir 1
®

VoS
@
&
Reservoir 1 Reservoir 3

Reservoir 2

.ﬁ Reservoir 3
}
I\ W
5 !
Gathering Station Gathering Station
Fig. 1. Gas gathering network Fig. 2. Reservoir branch system and
including all connections. surface branch system.
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L Initialize flow rates at reservoirs and wells lﬂ— o

''''' |

Reservoir model r"_'—'—"—-—-— —»————-——-_.__.;
h ‘1 Pipeline model Pipeline mode)
i & EOS &EOS

Tubing model !
& EOS I
|
|

Reservoir model

Tubing model
& EOS

Ci=Cl+l

New flow rate
New flow rate

New flow rate

p-1
g
=~f
EY:
=g
2!
=
S
Z§

Areallp same
at gathering system?

Are alt wellhead
pressures same?

Are all wellhead
pressures same?

|
|
|
|
|
|
|
|
|

-y =
Obtain wellhead Obtain welthead
pressure pressure
at weservair 1. 8 Bottom hole pressures & flow rates at all wells,
at resarvoir #n well head pressures & flow rates at all reservoirs,
_ 5 and pressure at gathering system

Annual consumption of natural gas for 2000
A: 41 MMscf/D, B: 110 MMscf/D, C: 159MMscf/D

Field AA

A\W\\’ Fig. 4 Natural gas consumption of regions neighboring of Field AA.

4000 4000
—&—— conventional method Flow Rat
° low Rate

4 new method ——&—— 50 MMscf/D

—@— 200 MMscfD

- ——&—— 300 MMsctD
. 3000 — =
s a
a e
1 1 ]
2 o
§ o
S 2000 — s
3 g
bl o0
z 1 &
5 g

Q
= s
1000 —| 2z 1000 —
imin, tubing pressure(70Q psia)_ _ - ________
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0 1 2 3 4 5 6 7 8 9 10 i1 12 o 1 2 3 4 5 6 7 8 9 10 11 12
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Fig. 5. Variation of well head pressure Fig. 6 The variation of average
for the Field AA(G0 MMscf/D). Teservoir pressure.
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