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ABSTRACT: The

optimized configurations of power resources are frequently

cross-regional and  trans-provincial
adopted in China, however it is still short of a rational method
to allocate the cost of an important function, namely the
security function, for cross-regional and trans-provincial
interconnected transmission lines. Firstly, based on the
principles of transmission redundancy and power flow tracing,
a method to identify and allocate the cost for interconnection
security in the transmission cost of cross-regional and
trans-provincial power grid interconnection project is proposed,
then a method to calculate the proportion of emergency
supporting power is put forward to determine the allocation of
interconnection security cost among the beneficial provincial
power grids, i.e., the proportions, by which the beneficial
provincial power grids obtain maximum emergency supporting
power, are taken as the allocation proportions of security cost
for these provincial power grids. Rationality and practicality of
the proposed method are verified by the results of two actual

calculation examples.
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Tab.1 Numbering, stability limit, line length of transmission lines in regional power grid and
transmitted power under peak load of each month
gk RUERREY SR VST T DI /MW
Gi 5 MW km 1 H 2 H 3 H 4 H 5H 6 H 7H 8 H 9 H 10 H 11 H 12 H
1 800 223.8 528.1 548.3 449.6 520.5 515.3 486.8 5243 513.2 440.9 533.7 531.8 490.4
2 800 223.8 528.1 548.3 449.6 520.5 515.3 486.8 5243 513.2 440.9 533.7 531.8 490.4
3 1000 200.0 677.7 699.8 590.5 650.8 646.2 620.3 692.6 682.5 580.2 659.7 688.8  643.6
4 1000 200.0 677.7 699.8 590.5 650.8 646.2 620.3 692.6 682.5 580.2 659.7 688.8  643.6
5 1000 145.0 391.9 357.5 523.9 526.6 461.0 515.0 2029 194.9 378.3 3975 504.8 2345
6 1000 145.0 325.5 297.0 4355 437.6 383.0 428.1 168.2 161.3 314.0 330.3 419.1 194.4
7 1100 543 971.5 10240 10705 10840 1168.1 1087.5 849.8 664.3 912.7 930.1 1189.4 767.8
8 800 129.7 679.5 585.1 790.4 715.5 559.8 781.4 405.3 465.7 629.4 525.5 696.7 527.0
9 800 129.7 692.0 596.0 804.7 728.6 570.1 795.5 4128 474.2 640.8 535.2 709.4 536.7
10 1000 95.6 197.6 357.1 178.9 293.5 65.4 1459  368.0 226.7 347.2 169.0 150.0 155.0
11 1000 95.7 197.6 357.1 178.9 293.5 65.4 1459  368.0 226.7 3472 169.0 150.0 155.1
12 900 139.0 182.8 99.9 428.7 361.8 322.1 366.9 155.0 158.9 143.2 252.4 229.8 297.9
13 900 139.0 171.0 93.5 401.1 338.4 301.3 3433 175.0 148.7 134.1 236.2 215.0 278.7
14 1247 114.8 481.3 510.3 611.7 633.6 474.6 578.7 595.9 573.1 612.6 529.1 450.8 452.5
15 450 173.2 157.5 400.0 422.1 379.9 271.0 368.3 306.5 346.4 346.8 246.0 221.7 3752
16 1100 84.0 359.1 521.0 131.8 152.7 140.7 129.8 529.3 248.7 4354 250.3 7128 2614
17 1100 86.4 359.1 521.0 131.8 152.7 140.7 129.8 529.3 248.7 435.4 250.3 712.8 2614
18 1025 37.8 577.0 728.5 933.6 829.4 999.1 942.6 394.8 125.0 489.3 692.2 751.4 379.9
19 1025 38.8 525.3 664.6 853.2 757.3 912.5 861.7 394.8 113.5 446.4 632.8 683.8 347.1
20 700 202.2 785.1 621.0 997.1 941.4 937.8 999.5 297.6 339.6 548.4 680.7 782.3 495.5
Gt 18747 2657.8 94654 10229.8 10974.1 10969.1 1095.6 10834.1 8587.0 7107.8 92034 92134 11021.0 7988.1
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Tab.2 Allocation rate of transmission cost and security
cost of jointly used power network in regional power grid

A4 i v B H 2y L1/ % AT P %
1 H 55.0 45.0
2 A 57.7 423
3 H 63.8 36.2
4 A 64.1 35.9
5H 57.6 42.4
6 H 63.0 37.0
7 H 48.6 51.4
8 H 459 54.1
9 H 523 47.7
10 A 53.5 46.5
1A 60.5 39.5
12 A 497 50.3
-1 56.0 44.0

Fig. 1 Allocation rate of transmission cost and security
cost of jointly used power network in regional power grid
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Fig.2 Equivalent diagram of jointly used power network
in regional power grid
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Tab.3 Generated outputs and loads of provincial power
grid and regional power grid under summer peak load

. ARIMW KWW BEEE fﬂ%?ﬂﬂ
MW HHMW  fEHI/MW
A 17625.0 12733.0 11 683.0 0.0
B 28231.0 28015.0 32804.2 4789.2
C 18331.0 12818.0 14009.8 1191.8
D 8734.0 9267.0 10455.0 1188.0
E 10161.0 10544.0 117149 1170.9
[X 455 FiL 0.0 5320.0 5679.8 359.8
[X &b 0.0 5820.0 0.0 0.0
il 83082.0 84517.0 86346.7 8699.7

*4 EFESEMBEEKSEENR. ROSEMNTREE
Tab. 4 Power flow, limit capacity and redundant capacity
of trans-provincial tie-line under summer peak load

HIIPAR L PR EGIU/MW IR /MW TR/ MW
B-A 2505.5 2400 0.0
B-C 12394 2400 1160.6
D-C 5154 1200 684.6
E-C 125.7 1200 1074.3
C-A 1441.8 2400 958.2
D-B 107.8 1100 992.2
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Tab.5 The rate to allocate secure cost to provinces under
summer peak load in 2005

GEAL BRME S HHEEE R /MW LA LA/ %
A 958.2 11.92
B 677.7 8.43
C 29195 36.32
D 22829 28.40
E 1200.0 14.93
&t 8038.3 100.00

A Ay C 152 Fsk > 17 7 A 1R F g R 1AL/,
N 407.6 MW . 1 H AR %A R R K HLEE 1 21k
8600 MW, JEMEIRANSZ LA IRyl 1, R HE A
AeJim D $&E3C8R, FTCL D n R4S Kl
P LT3k FL I T (IR RE ), R4 kT PR AT 25 1
2300MW. E 5 D BFHHCAL, AT 3R1S R 5ok 1) 55
SH MR AR LT N 16 HE I ke ), R
1200MW. B HENIERA, 7EREFHANA
REXEH, 1 B BEAb Rk ) 38k . st B A3k
TR () KA AE U2 6000MW, ZHLA
A, C TR m =4 s Bk, Hh
3852 7MW, 1 o4 % 8 II B 4R FLRE 1 AN 2
3910MW, FHERIMHLIRAER R, B AL F I
PAFM K FE SN 677. 7MW, JiTLUTE
B Zmgia i aUR, Xk i e AR A
R R BEEE AT R A 23 B 11.92%B 734 8.43%-
C 7 36.32%- D /34 28.40%. E 539 14.93%.
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