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Fig 1 Diagran of " nine-zone" theory
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Fig 2 Model of operating vector and the boundary
of " five-zone"
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0: % (Q,U) =(Q,U);

1 H(Q,U) =(Q+AQ,U +dU);
2: £ (Q,U) =(Q-AQ,U - dJ);
3: C 6 (Q,U) =(Q-Q.,U +U.);
4. C 6 (Q,U) =(Q +Q.,U - U.);
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Fig 3 The first equivalent circuit model of substation
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Fig 4 The second equivalent circuit model of substation
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Tabh 1 The control suggestionwith K=9 5, N =0

i 0 1 2 3 4
U, 105172 106435 103936 10 5591 error
109696 112349 10 7133 10 1359 error
L 119 349 125 144 113 915 101 81 error

Operation_number =3

i=4  eror
2 K=95 N=1
Tah 2 The control suggestionwith K=9 5, N =1

i 0 1 2 3 4

U, 105591 106871 10434 106014 10 5172
Q 101359 103831 989713 928841 10 9696
L 101 81 106 799 97. 139 85 41 119 349

Operation_number =3

3 K=95 N=12
Tah 3 The contol suggestionwith K=9 5, N =12

i 0 1 2 3 4
U, 110437 111907 10 9005 11 09 10 997 8
Q 0 0 0 -101643 Q99 6

L 0040032 0118604 00050536 119488 09236

Operation_number =2

4 K=9 625 N =12
Tah 3 The control suggestion with K =9 625, N =12

i 0 1 2 3 4
U, 109005 110437 10 761 10 945 10 856 4
Q 0 0 0 - 0 990 029 O 974 06

L 00050536 004003 001042 10969 0 85393

Operation_number =0

, 9 625, 12
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Study on voltage and reactive power control based on operation effect calculation and cam par ison

SN W en-sheng, ZHANGM ing-jun
(School of Electrical Engineering, Shandong U niversity, Jinan 250061, China)

"Nine-zone" theory is the classic theory in the area of woltage and reactive powver synthetical control A s the control strate-

oy is setted by fixed value, an explicit criteria is lacked Thispgper presents a nev theory with nev control target and for future struc-
ture in substation A ccording o the equivalent circuit model of substation, the effect on the wltage and reactive power caused by the
interrelated operation can be calculated, then through the camparion of operation quality distance, the optimum operation is deter-

mined and <elected to excecute Thispaper definitely presents the control idea based on the calculation and comparison of control effect

and with actual operation oriented This control theory makes the control of the VQC devices have an explicit creteria and no more

blindly, the selection of operation ismuch more reasonable This theory isbetter o auit the future structure of pover system and the m-
proving direction of the automatic control over the optimization of woltage and reactive power in entire powver netvork
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