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Table 1 Optional throughput rate and relevant

hourly energy cost (October)

8: 00~20: 00 HLfft
0.51JG+ (kWh) !

20: 00~8: 00 B
0.30 &+ (kWh) !

Wi REFE 2% it it REFER
F5 ) . F5 _

/tth™' /76+h ! /t*h ! /7C+h !

950 7 579.52 950 7 100.09

1 1
2 1000 7419.27 2 1000  6608.43
3 1100 7807.42 3 1100 6226.45
4 1200 8046.22 4 1200  6917.32
5 1300 8385.46 5 1300  6535.93
6 1400 8674.99 6 1400 - 6910.87
7 1500 9244.9 7 1500  7015.44
8 1600 9747.84 8 1600  6793.4
9 1700 10212.68 9 1700 7097.52
10 1750  10852.49 10 1750  7503.42
1 1800 11511.69 11 1800 7920.58
12 1850 12265.09 12 1850  8848.18
13 190 13041.93 13 1900  9814.03
14 1950 14112.37 14 1950 11091.83
15 2000 17067.08 15 2000  13421.27
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Fig.1 Relation between optional unit energy cost
and throughput rate (electrical price is

0.51 yuan/kW-h)
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Fig.2 Relation between optional unit energy cost
and throughput rate (electrical price is
0.30 yuan/kW-h)
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Table 2—1 Optimal scheme for daily operation of
Tieling-Qinhuangdao pipeline (throughput rate
is 26 400 t/d)

F Bt EAS Rik)
WE BER BN WK fERR R/
T mER T
/t*h™! /5Ted™! Bl/h /t:h™' /5T-h™' JGed
8:00~20:00 12 1000 7 419.27
1100 168 406 9.6 1 100 6 226.45

20:00~8:00 3297
2.4 1600 6 793.40

£2-2 BWEN 26400 t HHEREN
A% B Wit
Table 2—-2 Adjusted scheme for daily operation of
Tieling-Qinhuangdao pipeline (throughput
' rate is 26 400 t/d)

T4 0 BitHBAS Rk}
Ef7E WME FEREm  FER/

WROEER  mg o RRRRRER
/tth™' /56+d™! [Bl/h /t*h™' /5T+h™' JG-d

8: 00~20: 00 12 1000 7419.27
1100 168 406 -3632
) 20: 00~8: 00 12 1200 6917.32

H&R2-17H, % H%HEN26400 t/d B,
BiL B Hw R E 3 M RBAGTR, HEFRERR

HFHF BRI R E32977T, 42%. W%
BREHITRGHTARRE (F2-2), HEAGBER
RCEFHRBEESTHOE, RHEXIHHRET
RAFHRBZITEARLEETHN,

£3-1 BHEH 28800t HHEREN
B B#EHITR
Table 3—1 Optimal scheme for daily operation of

Tieling — Qinhuangdao pipeline ( throughput rate
is 28 800 t/d)

BiLHBEAS TE
EiTET MR RERER  FER/
H/h /eh! SEen! JEed7!
8: 00~20: 00 12 1000 7419.27

1200 179 562 4.8 1100 6226.45
20: 00~8: 00 11 731
7.2 1600 6 793.40

-1 i &
hE BER )
o B 18] B
/tth™! /36+d™!

£3-2 EWEY 28 800 t FHEEEN
H¥ AWty
Table 3—2 Adjusted scheme for daily operation of
Tieling-Qinhuangdao pipeline (throughput
rate is 28 800 t/d)

THE

T RAMBEE
WE  BEER ] BEffR WE fEFER FER/
R Bt 18] B =
/tth™! /5gedt B/h /th™' /5m-h™! JC-d

. 8: 00~20: 00 12 1000 7 419.27
1200 179 562. 7 600

20: 00~8: 00 12 1400 6 910.87

MFE3-10[5, HH%EN28800 t/d B,
EIEBHEMITRIE 3 M RBASWR, EMNHERE
RN 73150, KRAKEMK 6.5% . X%t R#FT
WER (X3-2), HERERRB L7600t HH
BiE 33600 t/d BFERSHAEM (BF4-1, &
4-2), EXWHBWET, RIL/EHEEENRE
BEERK (BEFTELRFRETIBPRIE).

Fa-1 BHEAI 33600t REKBEEN
BB #HITR
Table 4 —1 Optimal scheme for daily operation of

Tieling-Qinhuangdao pipeline (throughput
rate is 33 600 t/d)

THHE Bt RBEAL TanE
WME RERER EfE WE BER R/
t RS - BfTRY e o
/tth™' /35+d7! B/h /t*h™' /5E-h"! JG+d
8: 00~20: 00 6 1000 7 419.27
1 400 187 030 6 1200 8 046.22

20: 00~8: 00
12 1700 7 097.52
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F4a-2 BHHEH 33600 t HHEREM
| V% B i it )
Table 4 -2 .Adjusted scheme for daily operation of
Tieling-Qinhuangdao pipeline (throughput
rate is 33 600 t/d)

R 20T AR B A B

W RERER BT VMt RERESY  FER/
B MEE N o

/t*h ' /J6+d ! [Bl/h /t*h ' /3G+h ' JC-d

8: 00~20: 00 12 1 100 7 807.42
1 400 187 030 8171
20: 00~8: 00 12 1700 7 097.52

WH R AP 38400 t/d B (B S5-1,
B 5-2),2 Fhd ot R BE#E B 2 BE 45 /N 213 073
TCo MLEF SR R AR A i i e 3 R A SEBR A X, TR
B H R A G50 T 2 B R,

®5-1 HWEY 38400 ¢ HERLEMN
R B #Wimit %
Table 5—1 Optimal scheme for daily operation of

Tieling-Qinhuangdao pipeline (throughput
rate is 38 400 t/d)

-1 1 Bt A s TR
TR BERER EiTET Wil RERER  FEBR/
B mEB - =
/tth ' /56+d ! [B/h /t*h ' /3t-h ' JC-d
8: 00~20: 00 8 1 400 8 674.99
1 600 198 494 4 1700 10 212.68 3073
20: 00~8: 00 12 1 700 7079.52

®5-2 HEWEAH 38400 t HEREMN
e A WmitR
Table 5—2 Adjusted scheme for daily operation of
Tieling-Qinhuangdao pipeline (throughput
rate is 38 400 t/d)
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Wit RERED ‘ EiTRt WE  meFER  FER/
. B 1] Bt \ _ —

/tth ' /3gd ! B/h /t*h ' /5T-h ' JE-d
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8: 00~20: 00 12

1 600 198 495
20: 00~8: 00 12

H¥i& 540800 t/d B BLE ML R (%
6), UGB AL B TR RS R 2 i T
Hil. NE 1, B2 HhafUEL: TREBRMN
0.51 JG/kW-h £ 0.3 JG/kW -h BB B, SR F
RIS REFRERM A REARZL 700 t/h, Hit, H%E
B /e R R A S T XA E AT, RA

PR H it RIR AT RS E M H REAE R
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A REFE L AT REAE 2R, et BRGE H ¥y /het
MR 2 e ) B i B R B RERER T R &, P
¥ o B R R T RE AR R B AR H R
&6 BWEA 40 800 t FREKRLEN
R B Wil it %
Table 6 Optimal scheme for daily operation of
Tieling-Qinhuangdao pipeline (throughput
rate is 40 800 t/d)
BAL W A HEE
Effet W fEkesy  FETR/
[/h /t*h™' /56-h' JC-d '

34 B

Wik REFETE
/t*h™' /36+d7!

i [B] B

8: 00~20: 00 12
1700 207 722
20: 00~8: 00 12

1 700 10 212.68
1700 7097.52

BEE HE K, TREHRiTRIKEZRE
RTWMET, MESXTEHBAER2 67270, MR
8. K9 LM MEL H &t R R & 5k 2T &
MmitRl. B, XMFR7. R8. RIAHK
A&, ZICRAGENEHRE H iR,

®7 HWE} 42000 ¢ HHEREM
R B #mit R
Table 7 Optimal scheme for daily operation of
Tieling-Qinhuangdao pipeline (throughput
rate is 42 000 t/d)

£ 0 4k B AL o i 4 A 4B
Wik AERET: _ EiTET WA BERER  FERY/

. o B 1] Bt ) o i
/t*h™' /36-d™! Bl/h /th™' /3C-h' JC-d

8: 00~20: 00 12 1 700 10 212.68
1750 220 271 2672
20: 00~8: 00 12 1 800 7 920.58

®8 BN 43200 t HEREN
R B %R
Table 8 Optimal scheme for daily operation of
Tieling-Qinhuangdao pipeline (throughput
rate is 43 200 t/d)

B S WHE
BiTed Wi BERER  FERR/
B /h /t-h! /3E-h! JEod !

- ) 3 1
R R
/tsh™' /36+d !

i 1) B

8: 00~20: 00 12
1800 233 187
20: 00~8: 00 12

1 800 11 511.69
1 800 7 920.58
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Study of the Optimal Scheme for the Daily Operation of
Northeastern Oil Pipeline Network Based on the Peak-valley Price

Cui Hui, Wu Changchun, Wu Jianglin, Sun Qingfeng
(University of Petroleum , Beijing 102249, China)

[Abstract] = The northeastern oil pipeline network is the largest regional oil pipeline system in China. As for
its operatioﬁal actuality on the basis of the peak — valley price, the optimization of the daily operation scheme is
presented. Virtually, the advantage of the valley price is used to increase the oil throughput rate in the valley
period, and accordingly the daily energy consumption cost is lowered. Aiming at the problem the linear
programming mathematic model is formulated in this paper. By means of this method, the analysis is carried out
for Tieling-Qinhuangdao hot oil pipeline under different daily throughput rates. Some fundamental rules for the
optimization of the daily operation scheme based on the peak-valley price are found fromthe computed results.
At the same time, it is shown that the optimal scheme will reduce energy cost of the network to some extent.
However, this method is subject to the operational characteristics of the pipeline to some degree. Thus, it is
more applicable to the isothermal pipeline than the hot oil pipeline.

[Key words]  northeastern oil pipeline network; peak-valley price; daily operation; optimization
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