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Table 1 Partitions of IEEE 118-bus system

1 2,3,5,7,9,11,13,14,16,28,29,30,117, 16
1,4,6,8,107,12°,267,27°,31"
5 17,33,35,37,38,39,41,43,44,45,63,15", 38

187,347,36°,40,42",46",59",63",113"
3 20,21,22,23,114,115,19",247,25",32° 22
47,48,50,51,52,53,57,58,60,64,67,
497,54°,55",56",61",62",66"
68,75,78,79,81,82,83,84,86,96,97,98,
118,69°,74",76",77",80°,85",87°,99",116"
6 71,70,72°,73° 71

88,93,94,95,101,102,106,108,89",
90°,917,92°,100,103",104",105°,107"

8 109,1107,111°,112° 109
A7 I AR TSI I A
R2IFEE I8 TAHARENR T TNERXFHLLIIE A

Table 2 Maximum effective output of reactive power

64

w

82

-

101

source in partition 7 of IEEE 118-bus system
Iy 7 TEOIR BEROCHE T AR TCIIRE R T TR I KA AL

Rt H AR W ER/Mvar I J1/Mvar
89 6.9489 300.00 132.63
90 13.6714 300.00 59.58
91 7.4705 100.00 28.47
92 0.3660 50.00 50.00
100 0.2424 155.00 155.00
103 6.9626 40.00 40.00
104 7.5520 33.00 33.00
105 7.7882 30.00 30.00
107 8.3126 200.00 22.45

R3IEEE 118 TRRZLBEEHILER
Table 3 Results of reactive voltage control for
IEEE 118-bus system

itk HI) R RE M

H s [ 458 /MW I it fi# 4% /Mvar
AL i 132.60 0.0389 4090.44
& GEAf AR A 7Y 111.05 0.1923 4662.89
SCER (12 1B AEBE R 123.00 0.1463 5542.15
A% A A 115.50 0.0510 5524.85

R4 IEEE 118 TRAZENRANEEMRULER

Table 4 Results of reactive power reserve optimization
for different partitions of IEEE 118-bus system

HALHT T AL JG T T it 4 /Mvar I X TR
XS Uik, &4 Hk[12] ENS'S e /NICY)
Mvar ek ik i A/ Mvar

1 456.81 948.68 976.99 952.77 381.86
2 670.25 734.63 1110.10 983.63 749.63
3 305.04 125.66 75.90 270.59 231.26
4 986.60 788.28 104248 1073.73 964.29
5 671.14 931.88 1028.11 943.51 679.42
6 224.37 223.50 184.39 249.03 210.89
7 368.93 474.93 662.53 555.02 362.14
8 407.30 435.32 461.64 496.57 29.77
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Table 5 Comparison of active power load margin between
before and after optimization of IEEE 118-bus system

IrIX A D Ak i DAL SR 4 /MW

5ORE/MW /MW LG5 SCIR[12107% A0k
1 567.00 833.26 926.93 937.31 930.24
2 820.00 1278.63 1280.43 1315.77 1313.07
3 183.00 847.51 838.84 827.03 846.45
4 722.00 1151.81 1140.54 1211.38 1217.58
5 734.00 1086.54 1204.42 1228.13 1209.85
6 66.00 635.48 635.22 622.24 659.45
7 504.00 675.46 712.45 782.41 776.61
8 72.00 289.26 289.78 313.90 32041
&It 3668.00 224041 2358.16 2387.50 2385.30

42 ITTHEMXEERNA

AR SC T H R TG T R A 4 O ik T R T
LT R E SRR R AR B 14 2
LT HM 2013 4F 10 H 22 H 09 SE S 58

TS AL T H W R AT TG ) R AR A 4 X 4
k6 Fimn,

iz BRI SCHT IR SE B 3R ST M K s AL
T i 5 1 TG Dy H R 45 T BR 2 A (AR SCH 0, =10.28
0,=0.07 .w;=0.65) , R L Rk 7 fL 8 fr
N, WK 7.8 ATLIAE A% 58 JC U i s 45 1 7E S B
L P b )R 2 S B R G sh S TRt &5 o0 A AR I AR
SCHE A T 2y L A o O i AT AR 38 AN TR] 43 XX TG
I £ 10 75 SR B2 B I M 45 o I T TR R TS ) 1 7, AR
UEAS 3 X ELa HL T 75 W e /N TG D & | I A L LAl
U T A ek R T R R A R R
JERRE T,



104) ® 4 & & it &

8355

x6 TTHEMBSKLER
Table 6 Partitions of Liaoning Power Grid

Ir XS A
Fali ] gl LT R
1 AL B ARTIDAN 700 S A KR 7

SEES O TR Z L
LRI I TSV CIsE
B 1A B IR B 5
CF e LI UIE Va1
LA 5, B P, R T T A
VeI 50 HL S AL 55 , A T R A
HH 5 ML 7 T 9 I B
I ek KT KPR T R
FRAT FEAT REWE T AP I
S RIEW K™ KIFKT TR,
ALK ERKT
6 HE T W Bk
(LB T A4 BB

F7T ITENEYEEEHSER
Table 7 Results of reactive voltage control
for Liaoning Power Grid

w

~

etk Y GERIN RGN

H b5 [ 45/ MW s 7 TC Wit £ /Mvar

Ak i 221.74 0.7934 1788.06
RGBT 207.93 1.3520 2594.57
ARSCARALBR  208.55 1.2987 262891

RS ITHMNENXLEEMRULER
Table 8 Results of reactive power reserve optimization
for different partitions of Liaoning Power Grid

EALTHTAX EAERTTE (AL IS TC S il 5/ Myar - 20 X

P T Dbk, HNE S
# B /Mvar Mvar ey ATk fiti £ /Mvar

1 2.0488 442.14 515.37 439.71 439.71

2 1.3329 98.63 133.18 98.24 98.24

3 0.4417 462.68 1031.54 1014.08 460.89

4 0.9832 223.78 220.34 374.89 222.69

5 1.0569 259.50 371.56 402.03 256.73

6 1.7261 301.33 322.58 299.96 299.96

5 #ig
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P ARG R RREER B R, B SEPR R R S,
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Reactive voltage control model and method considering
partitioned dynamic reactive power reserve
ZHAO Jinquan',JU Lijie',LUO Weihua?,ZHAO Jun?
(1. Research Center for Renewable Energy Generation Engineering, Ministry of Education,Hohai University,

Nanjing 210098, China;2. State Grid Liaoning Electric Power Dispatching Control Center,Shenyang 110006, China)
Abstract: Since the existing algorithms of automatic reactive voltage control cannot effectively improve
system voltage stability,an optimal reactive voltage control model with the dynamic reactive power reserve
of voltage control partition as the measurement of system voltage stability is built. The effective reactive
power reserve is obtained by calculating the voltage-reactive power curve of key nodes for each partition,
the maximum variation of reactive power output in fault condition is taken as the minimum reactive power
reserve for each area,and the partitioned dynamic reactive power reserve is introduced into the optimal
model as its objective function and constraint to ensure the voltage stability margin,lower the system
active power loss and control the voltage. The simulative results of IEEE 118-bus system and the
application in an automatic voltage control system of a real grid show that,the proposed model and
method are effective.

Key words: reactive voltage control; voltage control; voltage stability; stability; reactive voltage control

partition; reactive power reserve; models



