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Abstract

Long-distance natural gas pipelines are a cost-effective transportation method for natural gas
transportation. With the increase in domestic natural gas demand, the construction of long-distance
natural gas pipelines has been rapidly developed. Since natural gas long-distance pipelines con-
sume a lot of energy in the transportation process, the energy-saving problem of natural gas pipe-
lines has always been a key issue to be solved in the development of the pipeline industry. Chi-
na-Kazakhstan line C has adopted internal coating measures, optimized pipe diameter and station
site, applied new energy-saving skill in valve station to connect pipelines, made good use of waste
heat in the waste heat boiler, set out proper station temperature and fixed conversion motor for
air compressor. The application of a series of energy-saving measures helps pipelines save energy
effectively which promotes the development of energy-saving work for natural gas pipelines, re-
duces the operating costs of pipelines and improves the economic benefits of enterprises.
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I - P ERARAE S C 2 TR E B S TG S8, Y A/B LT8Rk 2 E 5S4 1 E K
Flre %A1 1302.75 km, RLE LK X80 M. EHAT 1219 mm 4NE, EEITERH 3PE, W
B2 RS BESIREM AR, BT /7 9.81 MPa. ARy 53 855 v A 47 50 BU K 309.5 km, %t
e 200 x 10° Nm®/a; Bl 5 Aih 50~ R ST BB 993.25 km,  #HH4 & 250 x 10° NmY/a. §1l C 46T
AL E R, 8 B, THRELS 2 R BIRTE CCST A A /R i), 7SR o 8 Ha. 2R EEE T i
= 64 B, Hrb RTU = 43 B, 04 C 25 AB 25z 8 &b, A5 11 &b R vl SEBL AR R A (B
W)~ WL R, AERuh . T2RAEL SRR, RSB RS BN . ST S T 5
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I % RAR S AUHFER R AEIR, RIS KA E 8 I RERE T 70 N B BEAE R I REFE . ELBZRE
FERRAR R ATNLALRERE . WORH U FE LA 8 8 B 40 R S E R AR Uik I R b = AR R e FE . X JSREFERT LA
IR R T2 FroR. Brikss 7 UABRIG, (HRRRBR. [MEREFER T R AT w5 81
B, IXREEREEEIE R DABR(1] [2]. i C B TREm /b BB, RS E T, KA
JEFE N B . TTREIEZE L BRI TS T8 IRAEHLA R ST Re 5 i, SRk 1 1 B B
FER B REHE, IABIITRERCR . G C 4k LRSI R BEFERE R A AR RN = SRGNL. RR
Bl A% RN,
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MFEERT, BRI, SZEBAR3] (4] EMFRIHEAT, Rk, Zamialik.
BEHE A G, RO ERERVISLS] (6], IAEMIRIHHE ) R, M Ot o F 4 254
FERE BT AR SFZUT R ek i 280 « TUH BT 728 9.81 Mpa, 5 G300 55~ v A by o B K B2
309.5 km, BEUHIE 200 x 10° Nm'/a; B e Aiihr e ~8 R BT B 993.25 km, Bt E 250 = 10°
Nm’/a. X &E7T RIATRFFHE, ER0E PR,
Table 1. Basic technical and economic indicators
1. BEARAREZFIER

Wik S E D! E Y E X E X
GailEi~  BIRATh e~ SRR BRI~ SRRAEE~ PR e~ SR8~ IR e~

B [SIENRITE AT Ve = 1 FAHIE TR BIRATRIST EREHT BRI EREH
4% (mm) 1219 1219 1067 1067 1422 1422 1219 1422
BB (km) 309.5 993.25 309.5 993.25 309.5 993.25 309.5 993.25
5 8 Ji 15 JiE 4 Jig 4 Jig
MEFSE, 10
- 0.75 1.29 0.38 0.52
1LT7/14E
MAHHEIIR,
MW 262.87 562.55 133.49 187.07
i
fﬁ%}%%ﬁ@ﬁ 72.22 91.61 74.95 75.21
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Table 2. Setting table of compressor stations in Kazakhstan

2. MFERAMBRAESHRER

(BT

Fre i35 4 27 P a¥

(km) (m)
1 CCS1 Rk 110.5 230.8 #RIX 30 2+1
2 CCS2 JE Ak 309.5 760.3 #RIX 30 2+1
3 CCS3 Rk 4483 695.4 #RIK 30 2+1
4 CCS4 JE Sk 591.0 710 #RIK 30 2+1
5 CCS5 L~ 719.5 475 PRIR 25 2+1
6 CCS6 L3 871.4 675 HEIK 30 2+1
7 CCS7 A3 1037.8 594 HRIK 30 2+1
8 CCS8 JE o 1182.6 504 PRIK 25 2+1
Q@ ZER RS

IR L R R B RCR TR BRI E AR IR, T DR R s AT R,
RV EERE, PRI HLA R RERE. PR E RS, SR SRS AR RN, iR
T DA BRI IR E T 1 20 IR AR B UG 0 v 25 PTG DN 5 B R 2 v 25 6 LT 6 00 £ 28 P 2 A
re s DV T R S R R T RER (S ]

T C 2 M [ B =l ol il FEAR S e B s BT IR R R R SRS T, #2841
e R L L b AN TSR R 10°C~15 CRIJEI, 20d 207 S EIEIRIE, 50°C Hiuh Ty R4 Tk
Bhf, BORFAT, BAAERERAT S0°C H IR B . He Il H RAIESE 50°C H il B2 e 22 5F . ST RE(S .

MG THTH AR, TR SRR R, A HUR R 2 BRI TOLRR R e & Rk
KIS T LU 24 A i B I 3.

g C RBR A X TR W ARG Ed LRGN K R A I B, IR E S, 2545
HLEE FHR AR T BOE M BB, SRR 550 B 20 4%, MR GibL DR s T BUe Ens, =
Aoon ARG IR TITOT, SHEE IR TG, RN B3R 2@ as il R TETA R, 2%
SN 2 G EALIRBIXE, RS, S LR, ATRYE R AR R e AT BT —
B HENIEIT T AT R, | DRSSO 1A, U AR D 3B S ERIR .
NITAEAR A BB TR, D RAE SR U BURE, R4S A S B B IO MO B i, R85 2l A O

/\é}ﬁo
50°C Huhih L RILE L. S5 IE A BRI BTt A P AL B BUR B 65 SRR R A SE RE TR BT, AR
Ly (R 2T REMIIEH -

® i HRASEET RHERR

MRAEIIE SY/T 6567-2010 FARTHIEE 1 R G4 btia T ML MR, IS0k B AR A #E s (=,
A TERARK[T]. C Lubidy B R EZONRENT, — BRI ORI S AR E S, 51— B SIBuh WETE.
S B B R R IO BERE T, A A AR SRR D D 1 DS R IR TR
TEREVRR S, AR REALEE LETE b, B REUR, FFE SY/T 6567-2010 FrfilE T REAI EK .
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Table 3. Air cooler setting table for each compressor station

"3 BESHTAFRER

e mEm T e e
1 CCS1 230.8 277.47 61.7 37 50 10 30
2 CCS2 760.3 301.88 61.8 36 50 9 30
3 CCS3 695.4 300.82 58.4 36 50 9 22
4 CCS4 710 299.74 57.8 35 50 6 37
5 CCS5 475 298.86 55.8 35 50 6 30
6 CCS6 675 297.63 60.4 35 50 8 30
7 CCS7 594 296.45 59.3 34 50 7 22
8 CCS8 504 295.60 57.4 34 50 6 22

@ 5 AB&BKFEBITLE

C k15 AB A RIF 8 KBS, HE 914 mm, BT MR, MEHE T RBA S = KIS
(FIUTTAENE, SR  E TR, T H S FIHEIOR TS, SAMEBAIET, KITLIET

¥&, TH BRI

2) EFETRRE

O EZELHIER

t T HLX B HEN RGEAE N Kk, ATEEMERCZE, RN TTEENE L8, B AT H AR
FBRREEHLIRBN R AL . MU R R KR E 1 i m i —Fhs 7, RIES R E —
B RN B AR R B et 3 B0 R R AR IS AT AT et i . C R R R A
MU BT &, R RS — e & VLA .. AMURUEE B T SR AL 46 4 R R B s AR X
BCTAE, rhiadmE AT EENE . T H S L R BN ER BUENL, B Ei LA, RE T
AT EE

ERENLINE S b, %8 T ROLLS-ROYCE ] RB211-G62 DLE JE4iHL41F1 GE [f) PGT25+DLE &
WL, EARHLACRAE 88%LA -, BRHL ISO 2% 40%LL I (ROLLS-ROYCE A 40.1%, GE A 41.1%), &
AENUSCR AT E bR e K, AR T REFEFE.

Q TR, XS ERNEIESEE

TEZR A TR B AT IR S A S R A R PR MR & b, fEi e T2ERMER T, &
Al REE R IR IS R BN A, TG C ZRailidzid H 1 S W B AEATE Tk R IE WA R A KT 0.7
MPa. Jig X3 B &R AEAUE L0 N IEH AR EPEA KT 0.05 MPa. i385 5§ 3 AEAUE L0 N IEH R AER
JEBEAS KT 0.01 MPa.

@ N TEEAAER, @SR RAHESBTHE, JFER GE | KRB Gm &R R
UCP1, JF4E UCPL JBUE TACRE], 4 | AB 4 LG MR KU UCPL #EAT A 20 R, KRS 1
AR R 4 25 51 P B, A A5 1 1 4 2 SR BB 21 1000 m/h DL R, FEHL )31 165 KW 284 132 KW,
FHLR FHARSI AL, A 2T 20 T a3 L RE T #E .

3) BB E R

WAEIERHAGRZ, nTUEEE N RGN FRACHERBSEE . BN K T EEF R, I3 &
R E=[8] [9]: TEMFEHAERMT, AT ARREZENLT D)%, BRI @ vt o, e
/DI J5 A LI REFE 2 AN 4Ed 2 [ 10].
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girh, JR4ANLAIRALR S D) RESE TP TEPMTEARRORE &, TS A VI R A B 8 R Tl Y R B FEL P 0
Ref, BRI A IRIZ G, FIUR/INE TE P EERRERE, AT /b PR VS AR EE PV FE R RE & . B
WiERIR, kRN, S EERRIARE YT, B IR LA R DR, B TE K RN, T
BHENSEE, EHEBEARE, REVEARRD IR, iR m 5]

E A RS TREXE R U B R AR R B AT T r BoR HigE, Pk 45 Rk 4.

Table 4. Energy saving and economic comparison of inner coating

4. NARRTREAFLLIE

5 T H XA gz AIMARE
1 I T 104 m? 936

2 FAE 104 m® 59,300 62,185
3 TR B 104 7o 31,557 /

4 EIBAT A 104 76 101,403 106,336

B2 4 RN, SREL IR ReHs i 75 20 0 CAR @I 31,557 Jiuc. (HRERAFET] DL E RIRSIHFE
) 2885 x 10* m?, [AINEAE W] ULV 41817 L) 4933 Jigt. LA EFEME 1B NIEE BA B M
ReAEH . ETENIRZENMAEA RS, WARIEMIERH, EBADERIThEE, MK E 1 A
{E

4) BOEERT

S LB R RAR SRS 1] [12]. WA C SREUE IR 1.2, DARRAR A 18 i s 5 ok 1 18]
BEREFEIR SR o FEIRAuE BB B o, PSS B 15 T I 75 3 5 s o s P 33 11 8 46 0 18 L W 2 1
T AR A PR 18 R 1], R 8 LA o 1 B PR T 1 7 AR n bbb 2 ) () A i e ik 4% it
TR A BRI ARSI ARSI S 0

TEEWCRIGE G E L2, EEEREN, BaEgdih RN RERS, BOEE TR T
RIRATH S IHE

REGHIR = TRE T2, T4 T K S 7E S AU & S S K B s i U A5k, s
RIS Y, WEAG T ZRELE 1, KEEER S RS TR R AR T 2R LA 2,
T TE R PR IR S 2k b R R AL TR R SRR IR, SRR E RS AN, i 2 S HLA
ARAAEIEBIT, LIRS EHREBIAAAS e N i 2 BE . SCl—MRZR IS BUH AR 12 J
FHIGE TR KARAAE B, B TG0 BRI Es, IR SR T 1l ek e 4k

DARSTH RIS BB, HTRE AN 1219 mm, BN 30 km, & N RIRSIELLIE S8 7 MPa.
KH 4 & 750 kw BB EEHLEEATIE . 158, RRGEALE 30 /N ARE BUE 3] 0.6 MPa, 7
BRIRFL) 150 JiT7 .

FER BRI 2 M, T80 R R 2 b3 0 R e I i R B AT I, DAV FHCIRES T
RARFI o

5) RFFAH

X FRAEHLIR S LR PR B 22 B R HOR AR AR, o R R B B B . G C 28
AT 2 ARG, IHRRHRAHMTRIE, SYAERIZITR, BR8Ny,
SRt PR A A 3 K B Xl P R TEA T I, A4 19.3 x 10° Nm'/a.
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Figure 1. Traditional technology process of valve station
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Figure 2. Typical energy saving technology of venting natural gas transportation
in long distance pipeline
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