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Table 1 Compounding margin indicator value of

each node
i Spyi TR Spyi
3 4.25801 18 0.84815
4 2.783 15 19 0.27059
7 0.43625 20 1.28646
10 1.23778 21 0.20210
12 0.61184 23 0.67110
14 0.47426 24 0.22972
15 0.58190 26 0.16806
16 0.91007 29 0.396 84
17 0.37158 30 0.10969
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Table 2 Optimal compensation capacity of

reactive power

AMETT S M7/ (MV-A)
17 7.2208
19 6.7974
21 10.3283
24 6.0009
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30 42367
AMEA 37.5958
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Table 3 Comparison of operating indicators

before and after optimization in Case 1

LSS T 250 LT AR AR B
T WAL TR A WAL W
17 19 21 24 26 30
1546 10.05 747 942 631 252
17.26 10.71 7.93 10.11 7.02 2.84
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Table 4 Optimal compensation results of different

weak link identification indicators in Case 1

FEAMETT AR TeAMz ML HFE / ARE
P bR R MW FRERE
BAWESENE  17,19,21,24,26,30 9.64 1.119
HEERSPE  19,23,24,26,29,30 9.71 1.108
IRMBEREAE  19,21,24,26,29,30 9.66 1.118
WA RS ERs  15,17,19,21,23,29 9.67 1.117
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Table 5 Comprehensive economy comparison

under different optimal selection modes in Case 1

Wl Jio0
FREAMETT AU e AR Moo Moo
B AR 86.47 78.77
HL R R A 65.58 67.26
TR EE R b 79.03 78.05
AR SRR 95.13 54.17

ARV H A ek s e Ak ad 72 S 800E
AR EE R AR o ASSCEEE ST B HL 9% S e 1
ASHEAT AT A5 R BR A, R ASBE S S 0 58
B0, B R 2 R I A DU R AR R AT 1A
FLEE A S S AR R A AR o

3.2 &2
BT SA% 22 IEEE 39 15 51 R 40, ARG A S0

S TR AR T R TR DDA R A M Uy
{4,7,8,12,15,20,27f . IR SIS /Y A @ R 5
RS BT5 H R G TC I ILALTT IS 1Y R 28 45146 4 1
H, B S A L R % 3555 1 i L TR AR E M TR 6
Jis o BT, TCI AL S R AK 1 2R 2 10 W 4%
TURE , L2 00 R S 44 8 90 555 71 Pl SR AR
JESA TR, RGH R E PEA B

xo EBI 2 MRUAETFHIEITIERRITEL

Table 6 Comparison of operating indicators

before and after optimization in Case 2
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Table 7 Optimal compensation results of different

weak link identification indicators in Case 2
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Optimal dispatch method with minimum generator considering
static voltage stability constraint
DENG Xiaofan',WANG Lei',LIU Jiantao',ZHENG Chunxu?
(1. School of Electrical and Electronic Engineering,Shandong University of Technology,Zibo 255000, China;
2. State Grid Zibo Power Supply Company,Zibo 255000, China)

Abstract: The control number in voltage stability control is large, and the control measure is required to
quickly response in the emergency state. An optimal dispatch mathematical model with the minimum adjust-
ment number of generators as the object is constructed, which is a nonlinear mixed integer programming
problem containing discrete variables and continuous variables. In order to quickly obtain high-quality fea-
sible solutions,a staged solution method consisting of rapid screening and model transformation is proposed.
The sensitivity of load margin to generator active power output is used to quickly screen out the generator
set that can improve the load margin, which reduces the searching range of discrete variables. The original
problem is transformed into a mixed integer linear programming sub-problem and a nonlinear programming
sub-problem for alternative solution, and the number and output of generators need to be adjusted are ob-
tained. Tests are carried out on IEEE 118- and 300-bus systems,results show that proposed control model
and solution method can effectively improve the load margin of power system and reduce the adjustment
number of generators in the feasible solutions, the comparison with the branch and bound method shows
the rapidity and effectiveness of the proposed solution method.

Key words: generator output adjustment;minimum control number;static voltage stability ; staged solution me-

thod;; feasibility pump algorithm
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Compounding voltage weakness indicator and reactive power
optimization strategy oriented to it
LIU Qingzhen' ,HUANG Junying', WANG Shaofang’
(1. Fujian Key Laboratory of New Energy Generation and Power Conversion,College of

Electrical Engineering and Automation, Fuzhou University, Fuzhou 350108, China;
2. China Electric Power Research Institute Co.,Ltd.,Beijing 100192, China)

Abstract: A new weak link determination indicator of power system is proposed and a multi-objective func-
tion reactive power optimization method oriented to system weak link analysis is proposed. The characteris-
tics and advantages of both voltage and power aspects of the weakness indicator are fused. A new weak
link compounding margin determination indicator is defined, which comprehensively describes the distance
between the load normal operating point and the voltage collapse point. This indicator can be used as the
determination criterion to identify the voltage weak link point set of system,which constitutes the set of nodes
to be compensated for reactive power optimization. A multi-objective reactive power optimization model is
established, and an improved adaptive genetic algorithm is used to replace the traditional roulette wheel
method with deterministic selection principle in the algorithm selection process,and then the multi-objective
reactive power optimization model is solved. Taking the IEEE 30-bus system and the New England TEEE
39-bus system as simulative testing cases,by comparing several system operation indicators and the calcula-
tive results of traditional method,the efficiency and superiority of reactive power optimization strategy accor-
ding to the new weak link determination indicator is verified,as well as the high efficiency of the improved
adaptive genetic algorithm in the multi-objective reactive power optimization calculation is verified.

Key words: weak links; compounding margin indicator; multi-objective reactive power optimization; adaptive

genetic algorithm ; deterministic selection principle



