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Voltage and Reactive Power Control
Abstract

in a Distribution Substation Based on SCADA

Bai Shuzhong, Zhang Chunpeng, Tian Lan

(Shandong University of T echnology)

5l

A fuzzy linear programming method based on SCADA and used for the combined control of
load tap changer and switching-over shunt capacitors bank is proposed, to solve the real-time vol/var
er, shunt capacitors bank

control problem in a distribution substation. With developing the equation of the secondary bus voltage
(V2), establishing the membership functions of variables and the fuzzy object function, making using
of nineield figure and linear programming method, the optimal operate policy is obtained to limit the
deviation of V', to the minimal. T his algorithm shows well in practical application.

Key words DMS/SCADA, voltage and reactive power control, membership function, load tap chang-

SCADA
20 80 R
(DMS) pMSs 2 HUEpEAY
2.1
2 2 2 1
[1] [2]
: DM S/SCADA £ 0
* 1999-"08-"27

[
, 1999-"11-"29



494 % il 5 VS & 2000 £
| VI kZ;r- | V2 . VZmin = VZ = VZmax
| T |_| PL+jQL Lol QZmin S QZ S QZmax
P+ i0, s.t. {pfon =pf =1 (6)
r + NlapS?’O
k—1 I I
Zc Qe (Ne=6
I o .
1 €< 7z VZ,Nlap Nc
, pf ,
L_ l k_ 1 (¥ 7% £ & 9
7= Zet ke
, 2.2.2 FAHERH BN
: 6, 1) | av E :
2
VivVi= EX3P}+ kzX%[QL+ [)é— X%] v%} 2
- 201 AV
(2) u(|avd) = —V|—L+ 1 (7)
[3]
B r 9
Pr= aVi+ bVa+ ¢ 3 1
Qu= dVi+ eVa+ f ‘—;‘:“
,(l,b,C,d,B,f fﬁ
(3) (2 , V2 4 = .
4 3 2 o
Vot pVit+ gVa+ rVa+ s= 0 (4) 0o A 0.05
g = )%_ )ﬁ+ d 2 |avy
2) pf :
- Vi ~ 1 )P
¢ b= a” + g2 ,
R 3
f— 1|9
p = 2t(ab+ eg) p(pf) = [1+ pOTA] (8)
q= t(b2+ ¢+ 2ac+ 2fg - h) ,
r= 2(be+ ef)
s= 1+ [ 1r
E Xc , <
Xe Qc % o5 W an
ko X , (4
0 1 L L
’ ’ 0.8 0.9 1 0.9 0.8
Va pf
2.2 ) 3 pf
2.2.1 JFIHHE bReR L pf= 0.95 ,u(pf) = 0.5; pf= 0.925
,u(pf) = 0.165  pf= 0.9 ,u(pf)= 0.059;
) D pf: 08 ,H( pf) = 0 004 N

ahj min| AV (5

2 2



F15% % 4 H B ML 2 F SCADA 89 B2, ok w8, [T 70 3 52 B M5 45 495

3) Nuw : , [3.4]
7 9 30 Nlap ?
4 24h
F 9
1 s ,
g ’
33,
. 24h :
0 7 30 . (9
Ntap s ’
4 Na
4) Ne , ( (9)
, , (6) (9)
5 ’ ’
F 3 ! ’ k
1 _ Qc( X k
:%: Xe( Qo) I,
= I Tab L (4) ,
0 2 6 (9) :
Nc‘
5 N, o
PR 3 R
2.2.3 M H Fres KL
’ 9 ’ ’
C,0< C< 1 Heon, Mot ,
s MTup, HTdown .
, 1) DM S/SCA DA ,
McCon = C = — Moéff = — HMTdown = — MTup N 9
HcCoft = C = — HMCn= — HUTdown = — HTup 2) N N N
1) ° k QC
HTup = C = — Mrdown = — MCoff = — HMCon 5
3) k' Qc (4), Vay
MTdown = C = — HMrTup = — MCoff = — MCon 4) ) ( 6)
: : 5) 4) ,
Apeak H
; 6)
max J = u(| AVH) + u(pf) + ) ;
e 7 1
L= ] A} W) + )

e 1 EESI ok
| Hoft lJAml + /\pmk] u(No) (9) 4 ﬁ\/ﬁ:ﬂzﬁ‘ jjﬁb

2
1) :



496 = il 5 VS * 2000 £

2) ( ) ,
3) , , 1 . .
( ) . , 1998, 22(10): 63 65
2 ’ )
4) ) . , 1995, 14
(6):375 383

3 Fengchang Lu, Yuanyih Hsu. Fuzzy dynamic program-—

ming approach to reactive power/voltage control in a

>) distribution substation. IEEE T rans on Power Systems,
1997,12(2): 681 688
6) : ( 4 , :
), .o 14 . , 1998.
7) 5 869 874
, 1965 1995
5 4 i ,
5 ,1976 1999
2 5 2
0. 99, , 1965 1989
2 3 ’
DM S/SCADA ,
150 35
3) 5000 : 3
4)
1 ) ;
, , 5)
2 2 2 2 6) ’ ’
2 2 o 2 7)
2 2 8) 2
2
1) ) : 3 11

2) , 100 310 ) 1 110006, 123883498



