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Fig.1 Flowchart of global risk index estimation
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Tab.1 Node parameters of 3-generator 9-bus system

ET2RBRKRIERSEAHFREENTHE
RGEAEAFE T T & H AL 1 06 faf 7K OF
WM 5 PR, FE&BAT T T4 B B o — Ak
B IT 5,0 s SR 1 U B, 0.1 s 4RI 1
T % e K IR L 0.12 s 4 06 A i BT 5 4 Bk )L 0.8 s S
[N EE 5 0.9 s T A PRk I, 75 380 45 e T 4% 8%
T A T A B T A T A e RN S L R AR E Y
I B UI R st E], LA 47 0720 1 ), 2B 1 R i B
BRI AR I S VIBRE 8] 20, A 4y, 7R
TR 6 MET,

&S5 BITARXGER

Tab.5 Information of operating mode

B

T HE/KV O KR P/MW Qu/Mvar Po/MW Qg/Mvar

BT X Po/MW Qc/Mvar  P./MW  (Q/Mvar

. S
KLl 165 U=1.04 po
B2 1 2300 PQ
S PV
KWL 180 o - 163.0
B2 230.0 PQ
. PV
ZWHL3 138 o . 85.0

B3 2300 PQ

B A 230.0 PQ 125.0 50.0
R4 B 2300 PQ 90.0 30.0
fp ¢ 2300 PQ 100.0 35.0

1 353.4 99.5 350.0 175.0
2 458.8 329.3 450.0 325.0
3 414.8 133.8 410.0 195.0
4 395.1 185.2 390.0 235.0
5 645.1 486.6 630.0 345.0
6 354.5 198.5 350.0 255.0
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Tab.6 CCT of transient angle stability in
operating mode 1

TPy A DU Q) TRt P A il J1 Qe il g,
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Tab.2 Line parameters of 3-generator 9-bus system

Vil (R

i 4
TE BIEAY Ba miay CE i S

B1 2300 B A 2300 0.0100 0.0850 0.04400
REZ 1 2300 BB 230.0  0.0170 0.0920 0.03950
RZE A 2300 B2 2300 0.0320 0.1610 0.07650
BB 2300  HZK 3 2300 0.0390 0.1700 0.08950
R 2 2300 HZC 2300 0.0085 0.0720 0.03725
RRZE ¢ 2300 B3 2300 0.0119 0.1008 0.05225
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Tab.3 Transfomer parameters of 3-generator 9-bus system

a/S

[ e FRTA ARTA i o 2
1 1.900 1.900 FEERE 1-RFER A
2 1.456 1.890 B2 A-HEZE 1
3 1.900 1.900 FELR 1-FFEE B
4 1.239 1.263 BREE B-REL 1
5 1.419 1.890 B A-BFL 2
6 1.890 1.890 BEERE 2-RFER A
7 1.900 1.900 Rk B-FF£k 3
8 1.199 1.317 BREL 3B B
9 1.890 1.890 RELR 2-144E C
10 1.165 1.099 B C—BEZ 2
11 1.373 1.175 B2k C-FF48 3
12 1.297 1.270 BREL 3-BEk C

GE A b

FE A A Ay b i i

RZHHLT 165 f 1 230.0 0 0.0576 1:1
ZEML2 180 B2 2300 0 0.0625 1:1
RHEAHL3  13.8 f43 230.0 0 0.0586 1:1
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Tab.7 CCT of transient voltage stability in

operating mode 1

tv./s
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Tab.4 Generator parameters of 3-generator 9-bus system

K HHL /s X0 Xy X4 X, /s
1 4728 0.0608 0.0969 0.1460 0.0969  8.96
2 1280 0.1189 0.1969 0.8958 0.8645  6.00
3 6.02 0.1813 0.2500 1.3130 1.2580  5.89

K HLAL T /s X1 x) Xy Th/s Th/s
1 0 0.0336 0.040  0.060  0.040  0.060
2 0.54 0.0521  0.089 0.089 0.033 0.078
3 0.60 0.0742 0.107 0.107 0.033 0.070

WA FRTe ARTA itk P £ %
1 1.573 1.573 R 1Rk A
2 1.456 1.489 BELE A—FEZE 1
3 1.830 1.800 RELR 1-FF4E B
4 1.239 1.263 BEEL B-FEZk 1
5 1.419 1.409 RELE A-BEER 2
6 1.348 1.487 FELE 2-FFZR A
7 1.734 1.625 RE£k B-F14k 3
8 1.199 1.317 FEER 3R B
9 1.552 1.480 BEEL 2 HEEL C
10 1.165 1.099 REZ -4k 2
11 1.373 1.175 RR2k C-HF4k 3
12 1.287 1.297 FEEk 3-RE4L C
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Tab.8 Comprehensive estimation index
for different operating modes

Ei=R 70 1 2 3 4 s ke

TAS I 0.0477 0.1178 0.0443 0.0439 0.1119 0.1136

R Kl 0.0486 0.0542 0.0465 0.0444 0.0490 0.0513

ECEZN i 0.0497 0.1342 0.0473 0.0453 0.1231 0.1182

7 K3 0.0519 0.1280 0.0499 0.0470 0.0647 0.0534

KEafski  TAS 0.0185 0.5403 0.0483 0.0100 0.5624 0.5480
AR TVS  0.0424 0.0463 0.0513 0.0357 0.4742 0.5484

. BHE TAS 01339 03947 01487 0.1296 04058 03986
:?;1” 5 TVS 0.1356 0.1375 0.1400 0.1322 0.3514 0.3886
g% HEE TAS  0.0794 0.3403 0.0943 0.0751 0.3513 03441
12 TVS 0.0574 0.0594 0.0619 0.0541 0.2733 0.3104
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Fig.7 Relationship between comprehensive
index and weight coefficient
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Tab.9 Estimation index integrating local risk index
with sensitivity for fault 5

LA W EbR KB RIEBE LRSI IR AR

H 0.04

TAS Qﬁﬁf 0.0433 0.1384 0.2492 0.1938
A 0.0503
B 0.0494

TVS X . .
K 00489 0.0100 0.2287 0.1194
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Tab.10 Estimation index integrating local risk index with
sensitivity for fault 12

KR bRttt REUE AN bn

LY AN o i o

o 0.0489
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K 0.0503
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K 00489 0.0100 0.0723 0.0411
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Coordination of reclose sequence strategies based on
risk index and sensitivity

SUN Shiyun',SHU Hongchun',YU Jilai?
(1. Faculty of Electric Power Engineering, Kunming University of Science and Technology, Kunming 650500, China;

2. Department of Electrical Engineering, Harbin Institute of Technology,Harbin 150001, China)
Abstract :

respectively conflict,it is necessary to coordinate between them. The change of representation index,which is

When the reclose sequence strategies obtained in view of transient angle and voltage stability

caused by the reclose sequence change,is defined as the sensitivity of transient angle or voltage stability
issues to reclose sequence. The transient stability risk index based on time margin is calculated with the
consideration of uncertainty factors such as operation mode,fault probability,fault location,fault type,reclose
success rate,etc.,according to which,a method integrating risk index with reclose sensitivity is proposed for
the coordination between reclose sequence strategies. Simulations indicate that,the proposed method balances
effectively the influences of reclose sequence strategy on transient angle and voltage stability.

Key words: strategy coordination; transient stability

reclose sequence; risks; sensitivity analysis;



