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Abstract

The inhomogeneity of the long-distance gas pipeline downstream gas market makes the demand
of the downstream gas peaking more and more increasing, China mainly use gas inventory in ter-
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minal pipe adjust the peak of the long distance gas pipeline downstream, therefore it is necessary
for qualitative study gas inventory influence factors of different pressure and diameter and the
summary the rules. The author establishes a pipe section by SPS simulation software base in the
design parameters of the line-1 of shaanxi-Beijing and line-1 of West-East in this paper and simu-
lates the gas inventory of the pipe section with the change of the influence factors, such as the
length of the pipe section, the starting pressure of the pipe section, the pipe diameter, the flow and
the elevation difference, and analysis the influence of each factor for gas inventor and summary
the rules. The rules show that length of the pipe section, the starting pressure of the pipe section
and the pipe diameter have a greater influence for the gas inventory, and the flow and the eleva-
tion difference have less influence for the gas inventory. When the pipeline design parameters are
not at the same, the change rate of the gas inventory is not the same under the same influence fac-
tor. These rules will play an important role in fixing the gas inventory of natural gas pipe section
with different pressure and diameter, and provide effective help to the peak of the long distance
gas pipeline downstream.
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TEE R AT S, AR [STN R AR AT R Uy Y Ak BRI U, e LU R U
WAL TR R, MR B UZE I, A BRI TR R, RS T EEHT T b, 8l T
e 75 TCI)3E F A6 S5 36 o KRGS (4B X A BR 50 A0 3 s SR (10 A 248 It 2 B I ) 1 78 A AR
KVEE 07 BB AT SPS X Ve TE R BUsAT I R ATSh A7 31, IS HER b T 55 U B R B il <
BEJT. VEFI[S)EH M U AR RN EE M S 2, M RUAR, B s A RS e sl
AR &, b TR, Tk, m P SR AN RIS P i R A AR A R o
BRI AT RN MR EIEIAA &M, SR TR E BOR sl U o H R0, gl U O g
AN P A R 2 R A T IR R T it . LS PR ST SR T 5 8, Al R T AT .
T E A [61 50 PG 2 B S BRI AN T BSOS AU LNG, B PR T B T BL% A A v ]
VAR AT 2B R R AL E T, MBVRGE, BOKEAER O, JUHAER T
F/NREURR R PR A i SO SR F B RS KR SR - LNG MR Bk FR AR IE R ) R, T LSt
TEEMRS S, BRI R IR AT ARIZAT . IR T W E T R AR TR N LT,
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KE. ERET B2 SR s TR 2555 A2 BUR S - R AT B S 2, ISR
A BT RIS R Bt S BOR AR AR S B A A B, AR TN R AR AR A 2 R e =R e B A
.

2. IhERBNE
2.1. SPS BN 4B[9]

SPS 1 BLHE KR B H 1 B AR BARTR A TR B R R EAT 05 B, 1% 3K F T AN INPREP
SRR P S E (R E R, BB E L. AR W) AE R . SPS AT &
REFE LN IEFIZAT TOFRSUI5), FFaep; sl E F i Tolmas i 5), EuiELma, W&l
B4, gbAh, SPS B{FIER LU R M LRE. K. BESEESESH, i ERSEREHER
.

SPS # AR B Xhfe AT LI A USE I, @ s i 81 ia 1T 8058 B R (E AT i R mT DA AR i 5
FAE)IBAT . VIRIRESAT DR R ERE . BTN EREEE T H 2 R IRE,

SPS H = E R 7 A FE TAL R T (PREPR) . B I 17 FLEE /7 (TRANS) . A& 42 7 (TPORT) Al f5 AL B2
¥ (GRAFR).

2.2. IRBIRYE S B

Wl 1 poR, RSN, ik, Py B, bl External Dy Is 703z, HAA
JE SRR Sy Rl External iR S], Hin i REROVZE BRI BT AR LK
B mfEZE. B KEE

AT EERHCERE ] 1 oA, EECEARARATIRT, BUSE A REE, IR f e
BATREE T, RV,

k4 < <> (4]
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Figure 1. Model diagram
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Table 1. Simulated natural gas composition
= 1 RUNKRARSRES

Moy C1 c2 C3 iC4 nC4
Mol% 99.65 0.065 0.03 0.008 0.002
Hoy iC5 CO, N,
Mol% 0.015 0.072 0.158

2) FRUBIRE A H 7 1.01325 x 10° Pa (44%] £ /1), R 20°C.
3) I N EELE I 2 B FE ER 10 pm

3. KPR RN E RS

ARl R — 2 (P I 1E) 5 PR 2R (R I ) I BT SOV IR, @ R B . Bl A A
B, AR B SR SRR 2R TN JT A2 B A7 Rt AT 07 ORI o
3.1 PABRR—ZBiH S8R SEH o4

Bt — 4R M 660 mm, #itE /7 6.3 MPa, #it4iEA 33 x 10° m¥/a [10] [11].
1) AR

W& MR 660 mm, BEJE K 8 mm, & By 50 km, %A 800 x 10* m¥/d, 2 &5 /14 5.9 MPa,
AR ZE MR, RS RWE 2,

Table 2. Gas inventory the influence of only elevation difference
#2 NEBEEZNTHESFS

R -400 -200 0 200 400 600

(ERES 101.12 102 102.84 103.7 104.57 105.42

= 0.88 0.84 0.86 0.87 0.85
VR EAFRALE 100 md WA ZE N AR A A SRR, A m.

% 2 a[18: EiZBESM T, MEREENIGN, EARnpELmEsm, miks 5L 8K mEzE
FEHEIN 100 m, 1% BEE B AT B INZ) 0.84%.
2) A AR S e

WEEIME 660 mm, EEE A 8 mm, EELKJE A 50 km, #ifE Ny 800 x 10 m¥/d, EifEZ )y 400 m,
TR A, g Rink 3.

Table 3. Gas inventory the influence of only starting pressure
3 NRAENEMTHERE

ERES 5.7 5.8 5.9 6.0 6.1 6.2
EirE 100.45 102.51 104.57 106.63 108.7 110.77
g7 2.06 2.06 2.06 2.07 2.07

W AR AL 100 m?; SR AT MPa.
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B 3 W45 FERBERM N, B SR, BRI, &aE N 0.1 MPa, i
BRI EININZ 2%,

3) AWk & R

WEEAME 660 mm, BEJECN 8 mm, EEHKEN 50 km, EATE /0N 5.9 MPa, mifEZE N 400 m, Hi
B, TARAgRME 4.

Table 4. Gas inventory the influence of only throughput
T4 NREZNTHNERSE

e 760 780 800 820 840
AR 104.9 104.73 104.57 104.39 104.22
(== -0.17 -0.16 -0.18 -0.17

Ve BRSO 10° m? HrE AN 10 md.

M 4 75 EZBEE SRR, BEEE M ERRN, B 17 Bl v, S in 10 x 10° m/d,
ZWE BN A Bk 2 0.15%.

4) {UE B BE R

VE B AME 660 mm, BEJE A 8 mm, %N 800 x 10* m¥/d, #2 4k /1 5.9 MPa, &£y 400 m,
HRKESE, fhRERINES.

Table 5. Gas inventory the influence of only pipe length
=5 NEKEWMTHERE

'K 20 30 40 50 60 70
Eiim 42.64 63.56 84.2 104.57 124.65 144.45
1E2£ 20.92 20.64 20.37 20.08 19.8

TE: BRI 100 m®s BN km.

%% 5 3 EiZRE &I, MEETBRKENEM, SR, & 4720 IERK R L.

5) X MR R A AR

VEAE EBE SN 8 mm, i A 800 x 10° m¥/d, 2 5K /14 5.9 MPa, FifE %k 400 m, & BCKE 50 km,
EHMEAR, i ELE RN 6.

Table 6. Gas inventory the influence of only outer diameter of pipe
6. NEIMERITHEGRSE

EhME 600 610 620 630 640 650
BEhE 85.57 88.96 92.37 95.83 99.32 102.84
1E2£ 3.39 3.41 3.46 3.49 3.52

Ve EERALR 10° m? EAMER mm.

M3 6 W15 EZBUERM T, BEEE BRI, EAEEm, HgnER2k, EiMetEy
010 mm, % EOEE B E AR INZ) 3.61%.
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3.2. LESEHI—ZKEITSEAERNZH o

PO A — R AME 1016 mm, #EiHE /7 10 MPa, ¥it#iE N 120 x 10° m¥a [12] [13], J& K4 )
Pty 170 x 108 m¥a.

1) AN e 2

BB AME 1016 mm, FEEEN 14 mm, BN 50 km, i A 4300 x 10° m/d, HEAUESIN 9
MPa, ez, iR Rk 7.

Table 7. Gas inventory the influence of only elevation difference
F=7. NSBEEZNTHEEFS

R -300 -200 -100 0 100 200 300 400
R 377.73 379.42 381.12 382.84 384.56 386.3 388.05 389.81
1EZ 1.69 1.7 1.72 1.72 1.74 1.75 1.76

VE: EAFR AR 10° m®s RN AR R 2 A AR, B m.

M7 7 W1 fEIRWERMET, BEmEZERE I, S ERIN, ik AS A& S n s ZE RN 100
m, ZWEE BRI EFEIE N 0.45%.

2) A& RUETIR

W AME 1016 mm, BEE N 14 mm, & BUK A 50 km, Sl 4300 x 10° m*/d, EFEZE N 400 m,
R IR, RS Rk 8.

Table 8. Gas inventory the influence of only starting pressure
*8 NERENFWTHERE

A 8.4 8.6 8.8 9.0 9.2 9.4 9.6
AR 358.24 368.75 379.27 389.81 400.36 410.92 421.49
1EZ 10.51 10.52 10.54 10.55 10.56 10.57

Ve EFRERALE 10° m? K IR MPa.

7 8 W fg: {EZW eI N, BEERAEAMRIN, SR8, #5E 80 0.1 MPa, %%
B BN 2.63%.

3) WL

WEEIME 1016 mm, EEJENy 14 mm, & BKJE N 50 km, #2AE SN 9 MPa, EFEZ N 400 m, i
BHOE, iRARINE 9.

Table 9. Gas inventory the influence of only throughput
9 (UABEMTHESRS

LR 4210 4220 4230 4240 4250 4260
BEhE 389.96 389.88 389.79 389.71 389.62 389.54
1E2£ -0.08 -0.09 -0.08 -0.09 -0.08

Vo EERALE 10 m? s A mYd.
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M7 9 ufg: EiZ¥E&E T, MESHRERM, SHEERL, MR N 10 x 10° m¥d, %%
TEE B B2 0.02%.

4) B K AR

BB IME 1016 mm, BEJE N 14 mm, &y 4300 x 10% m/d, #2 &5 774 9 MPa, =24 400 m,
EBRKEME, RS Rk 10,

Table 10. Gas inventory the influence of only pipe length
= 10. REKEMTHEEFS

'K 20 30 40 50 60 70 80
AR 159.97 237.95 314,57 389.81 463.64 536.04 606.98
1EZ 77.98 76.62 75.24 73.83 72.4 70.94

TE: BRI 100 m®s BN km.

H7 10 Al f3: FEZVE AT, MEEBRKEREM, SAERN, BRI InE R R K.

5) {UEAME KA A

Ve BEE N 14 mm, frE 4300 x 10° m/d, #25% F14 9 MPa, #ifE 2% 400 m, & B 50 km,
EHMESR, i R4ARINE 11,

Table 11. Gas inventory the influence of only outer diameter of pipe
1. NEIMERMTHERE

BHME 956 966 976 986 996 1006
EhE 345.17 353.88 362.64 371.45 380.31 389.24
(= 8.71 8.76 8.81 8.86 8.93

VE: B 10° m? EAMEA mm.

M3 11 /A5 EIZBCERMET, BEEBOREEMNEIN, SRR, B R R KR
BAMEEEEIN 10 mm, ZiE E B E R IEINY 2.33%.

Hig

1) AR R E A RS EiESMe. BERKESE RS EFRIERER, miEE
SR E A BN

2) (AR K R AR A R A (U F R N, ARG FRIUET R R e, &
fF RN

3) MEHPRE SR SRR E L. a) (UEBUKREARLRS, BEEE BRI, EAEEn, EF
B IE R RIK RS b) DUESMEARALIN, & SMEIG g L — B0, rh 8 4 A B n LE 1 K
¢) DU RUE /AU, i sl AN L — S, R R A BN O d) s RRE AL,
AR ZE SIS, PR E LB BN BIEOR e) SRR, s IR S, Pk
BT R R B BUR

4) {E S PR U AR I VAL U AP N, TR AR I i R A R ah g R TR

e
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