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Abstract

The optimum control of voltage and reactive power in large system requires large amounts of co-

mplicated calculation. If the large power system is controlled by the centralized control scheme, the

necessary computing time, memory requirments and data transmission channels increase exponetially,

and computer control of the system becomes difficult.
Piecewise method which aims at the reduction of the difficuities of centralized control scheme is

to decompose a large power system into several subsystems, each of which is controlled by a local
computer and the control efforts of each subsystem are coordinated by a central computer.

Unless sufficient coordination is made between subsystems, the control quality may become very

poor.

This paper describes how piecewise method can be applied in the optimal control of voltage

 and reactive power in large system, and presents effective calaulating algorithm for the solution

of the problem.

The numerical example for model system is presented here.
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(Line impedance are shown without parentheset; line real and reactive power are shown in parentheses):
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Table 4—2, Existing conditions on sample system

Subsystem 1 Subsystem 2

|
Vig Control Bus No 1 l 2 l 1
Initial Voltage - 97.5(%) I 98.5(%) ’ 98.5(%)
1 1 2| 3

Resistance 225 050 174 3.3 165 59 22 200

t
|

0.443 —0.485‘ 0.365[ —0.02 —0.3221 0.645[ —~0.162  0.214
0.963 | 2. 604

Initial Line Flow

|
|
R
Line No. | 1 2| 3 4 5
|
|
|

Initial Losses

E 43R E E K
Table 4—38. Sensitivity constants

@) aity, buty ¢ty dif

4V, 40 | = i il | o
4V | 0.4905 | 0.147 | 0.3% | 0.175 9.753
v | ~0.127 | -0.3365 | 0.173 | 0.491 | 27.31
40 | ~0.019 | —0.0057 |  ~0.0138 [  —0-0068 | —0.379
20, | ~0.019 | —0.0057 | 0.0258 | —0.0068 | —0.379
40 | —oom3 | —0.0094 | —0.0181 |  —0.0111 | —0.6201
4Q4 ’ —0.0057 | ~o0.0151 | 0.0077 | —0.0178 | ~1.0
208 1 oo | ~o.0131 | 0.0077 | 0.0220 —1.0

(b) @ity bu®s oy dif
4V, 4Q e | = | i | o -
Ve | —0. 267 | 0.681 ] 6.784
200 ‘ 0.0101 | —0.0257 R
102 0.0101 , 0.0142 f ~0.25%
104 | —0.0063 | —0.0088 . —0.744
© e
T e T e
o | —ooosr 0.0 0.0077 0.022]
o | | | | | 0.00385  0.0054

Zolojopatmz, HAAA 475 FHEHME R & 25 HREBEA o o, 2R SYE
HES T 9014, RELRRAAL: BEEe H  JE 4T BhHKE 356704 2.191= #he
e = wobrh, FEAED Axd st T3 o Arh. old ERH L HERMS HBERL FEAE L
_2edde o aredHy E sl o4 No.l #iq}7] 1 tap up, No.2 ¥ %71 1 tap down,

E A—4o A Ve whsh o] AgtAA R4 BE  Nod ¥ Nod dad2q4 A7 2 asd, FiA
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Table 4—4. Results for optimum control

Operating values |

Voltage (%) of Reg. devices | Tie line flows } Line flow iTransmission loss
V.1=99, 09 2z (LRC)Y=1 g2*=0. 0195 Q,'=0. 3814 Q,2=0.4789 2.191
. (LRC)=-1 : g21=0. 0193 Q.!=-0.4674 | Q,*=-—0.1286 (PL1=0- 767
17,1=100. 56 x2,1(S8.C)=2 ‘ ¢12*=0. 0685 Qs'=0, 2905 Qs*=0. 1312 P.2=1.424
2(8.C)=2 ¢:1:=0. 0688 Q.'=—0. 0809
1,2=102. 91 2, 2(LRC)=~ Qs'=—0. 3133
2,2(8.C)=5
E 2942 No.l w9}~ 2 tap down, No.2 ¥ 2gl 2 % % n
A 58l = Fglolglet.
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