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Abstract: With the i omplexity of gas pipeline system, it is more and more difficult to study the hydraulic
operation of pipeline ge order to accurately understand the supply range and pressure situation of various gas
sources in the pipeline ne k, this paper proposes to develop a system based on finite element node method to simulate the
hydraulic regime of the pipeline network during operation. An improved genetic algorithm is used in the system to identify
equivalent roughness parameters, the identified actual values of which are brought into the hydraulic calculation program,
and the gas supply range and pressure data values are obtained. The experimental results obtained are relatively accurate and
have a small difference from the actual values. The proposed system provides a theoretical basis for optimal design, operation
scheduling and automatic monitoring of pipeline network, and helps to improve the reliability, stability and economic
benefits of pipeline network operation.

Keywords: gas pipeline network; hydraulic calculation; equivalent roughness; genetic algorithm (GA)

1 5|5 (Introduction) W BN FAH B o SR AT KRR 755K, e
Wl T A R iz 8 SEBLRAR AL, AMTXHE R TEEE M A MU AN S AR Bk BB AT 2% a4k, B
HRRATFTORERAREM, RATITLSHARSE RAECAHEREBHOECRSEPRER, 2R RZ .

BEETH . 20214F B AR 8 i AT U E TG — RAF B ROR) “ BT AR R s T M S = SR IRS-F & KEHARPIF” (2021Z2DZX1033).



50 TR 20234E5H
UL BRI EREEETY, BRNRTRTRS AR RIES, ()PP B R TR AR ERITR0
KERHLIFRELRE, B RFRRFIIELRE WA, YAP, =0 (k=12,-,n) (4)

KRR R—MLZ e, HRIEE. s ItBIRmR
JFRAEIE", R A 85 % I H B R A B B AL S A B
Bi, ERHEHSMERAY, 55 RRIE, URhEESE
B, BN R AR SR C 8 ) 3R G 10 28 A ME AT ] S Py 22
KAFEI 4%, BLoh, mTRAUMEEMEEEFEAND
A LBt AL, A R AR IR S, RPN R L 52 1
BE R 24, FBERE MR A, W)
A MERIPSERER, TF RIS W K T T AU A
ARG AA—EMNANE. MHZGERS, M AL
AR A T U O KU R, At s L R SO R 4
AR RS I R DAL 5 190 2R 8 S B AT T A B i BB AR
W, BA LRGSR
2 MSKEMIK TITE =R (Mathematical model

of hydraulic calculation of gas pipeline network)

FRAR S WK T3 HR R AR B WAL B v i B i
K ER RSB EE AR, KREMEEES,
OREE T RITEROR ER[47. &9 BE#, BRIEM b

B &

£

(4) 8 190 T 3 s 0 e 2 T R AR B PR A I i R A B ¢
A B e 2 A
YAP,—AP =0 (i=12,-m—1) (5)
KA AR, TAMATRETSE, FARESE T
IR E RN AN FEAAE R
IR IR TAER, FWE=ADRE: EREIRE)
e, WA ETEMAGEERE R, RIE LA RE, W
NES TR
[A-C-A"]-P+Q =0 (6)
T R A AR I T ARV R R R VR AR B R

i, B RELITE, Xﬂ\%\ﬁﬁﬁ?ﬁﬁaﬁﬁ*%éﬁiﬂf
B, iﬁﬁ%?{ilﬁ o MR RET AR =
P75 35 AL T L Bl T DA A B A U W R R, &
JEE, SEA T AR R R MY, BT, AL
SR RIR A B TR I
ZEAMEHTEAR

SRTEE

=

o R UEZHL R $i4%§%ﬁ@%%%%fﬁ%ﬁ—§ﬁﬂjﬁ&j AP_ 626 mfi_z T (7)

BB BEMAZAA, ﬁﬁ*ﬁﬁﬁ&ﬂﬁﬂ%lﬁ]%&iﬁﬁi\

ﬁ%*&%ﬁ%ﬁ%,ﬂmﬁﬁﬁﬁ%%ﬁﬁﬁﬁégﬁ
LR R BE TR, TR ARIE I — 4 A R R4
T, MR — B S
SRS B A, T LA
foo RSO BB 3 5 e 5
A,

BERAR S 04 BERCAN . 5 S hm . SRECAn,
S A LR

N=m+n-1 (1)
PATR AR IRFIRE P R R B AP TR
() EF—EBEIBIT A A

Q,-l

0P =i%L =12, 2)

Jj id_;i
KR o, PEEENTARIRES . SRR
K, WG R B A K,
QE— 1 AR S AR R4
Y0, =0 (i=12,,m-1) (3)

l
¢ QFEEMIEE

SPTO
PI=P3_ 127 x 101013—5;7%)2 (8)
KRNFAK() PSS EIY IR EEM K SEL: 4P
HEEHEE IR (Pa) s BRI R %G Dt K E (m),
OHItF TR (m /h); dhNE(mm); pRTEE: TS
IR, Toh273.15(K) s POk E R R R ) (Za % s
71, kPa); P, EA SRYEII(4EXETT, kKPa); ZH 54
AT
22 EEBENFEBHHEE
EHEEZEHNDABZZMERZWE, MEBMBE, N
B, AR, BERTRE, R MRE MK
NIHEAEEN EERR, X ZRBATAB, W THEKT
TR RMERTE, WS, &R EA B R E R,
XFH COCBA BT ILVEY (GBS50028—93)Fl1 (4B A
SBTHLTED (GB50028—2006)H By E MK F it BR g
AN, CERIRITHLIEDY (GB50028—2006) K F 2
higve s, HoEH TREM P e ER Uil EE, A
LN




265555

WRIERSE: B RK N OB R SR S I %

i 2.51
Va Reﬁ] ©)

ARO)F BB AL K8 BN R 2 B4
XPRLRERE (mm) s R EENAR(mm); Re Ay E L,

PR T T4 AR, BEE A T imi RS T B
AR E, R RBERIRES . In ARSI &
s AR, SRRz,

3 ERKN LR RS E2 4R H)(Programming
of simulation system for hydraulic regime of pipeline
Network)

ASCOAA IRITHT s AR, VS 2017 C++if
WG TEMKNTAMERSENITERF. EHEHEDR
HORYE KT RSO RITEY (GB50028—2006) H1 45 & 1Y
Colebrook A3, 38 1d 18 & BV %) 24 B A K B2 2 kA7 %
H, R HALESAGERSERN T ERF T, 53T
b TOLRZK DTSSR . titk, RA5 T8 R h & e IR it
SYEH, BE TRVUETT, B MUK TR SR A T
YEBESE T LT
3.1 FHRILHSERSR

K

(DIRSEUCEE RN Bt , BB R E5E W T 75 10 4 %&S‘Q
e

AR AR AR EM. BRE S, U\Exx
RARG.

(2)8 52 BRIRAE 9 Joe A B U B e R 1] S RIA R
7 165 e R AR R 7 T A ]

G)vgi, BE B, KRS

(DRRUCR AT RUEST

(S)MET LR T . o 154 TN R, Wk TS
Ry BN, FERsRAETPFETREBIES, EEEA)S
R, HENEFMSR, K + 1R D 5 q02 4Rt E
RS,

TRV e 8 v T R R 2R AR AR AT B A
AR SO 4 5 SR 1Y S i T R B AR AR B TR SR Y
J1. FHECHERT B AGE, l BR ARG AR 3T 20 A7 25 18]
HL, WSCREE, BORE T,
32 HEHEEPHARE

TERRTEMAK TUBEMRGE S, —ESHR R
TRELENHERTTEERY, BT HEEMAN, ZEEHER
R AN ERR R, FERIESHETRS A WE.
BT, ASCRHEES RN ABENE S B wENS

L 4

B, bR REE ML RE TR TR, B TR
NEBUEZMPIHEE, WMEEED R, EEEIHR
K, HEMEES, Hh4EREERPHERER,

ST AR SR AT L A H AT AT AR AL ISR A A Y
R SRR M A S AR 2 MR, B
R P WSO 388 A2 SR A T R R RO B . AR SOR A
AR AR SR e . S SR 7 = AN BRAIEAT Tt O
SO AR i A W e Bk . AR IR ISR . Rt
R @il B R 7 SRR S SRR PR/, HEUE AT
MR8 1% SR B HEAG AR BE AR (O R B AR T s @2
MR P R B TR A 7 VA8 E , R /NIRRT 1 %
RN DL IR . SRR 24 ORISR K i) Sk s
WMELFTR . ®

/\/ FRREIIAN
/\/ AL
)
e
ZRiEH
BRI
EVfE

1 % Fohok AR R
Fig.1 Parameter identification of equivalent roughness
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Fig.2 Main interface of hydraulic regime simulation pipe segment
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Tab.3 Identification value of equivalent roughness of

pipe segment
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Fig.3 Application process of hydaulic regime simulation
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Tab.4 Simulating the source data table according to the

identification value
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Tab.5 Simulating the node data table according to the

identification value

i Tisifobini /WAl R/ WAHRDCE))/ Vil G/
e m’/h m*/h (kPa)*/km kPa/km
1 1529 1529 47 546.4 218.051
2 748 748 46 349.6 215.29
3 315 315 45740.1 213.869
4 1 1 45784.2 213.972
5 542 542 45816.7 214.048
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Tab.6 Data comparison table of gas source factory
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Tab.7 Node data comparison
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