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Fig.1 Structural frame of centralized transient stability
closed-loop generator-shedding control system
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Fig.2 Flowchart of master station



F 28

sy G5 D R G SRR E P IR (L) —— 2B RS R ROR o

PR B AR RO R R ARE il R4
I IR 4R E 22 3 WA Bl 1) d5c K BRAZE A 259 375 Uk ash D
R AT &2 VA AR R A R4 il H A W R IR sh &A=

. ANFRE M T A B

MR LG PEARNTE A ARG
WAMS S s | Bol i35 5 K VLM E &0,
FE A D B o BE | Fe B RER 0 R E A7 46
B, SRS Y T P REBL S T S E RS D fA AR o B R
AT WA SCER[9- 10 1M T R B R G2
e,

SCHK[9 ] F:E T SIS0 1 340 531 7 ks ml Sk vy L (L
A 90 R A A T SRR [ 1035 T T 5 1) 40 50 T vk
S 590 AR LT P AR T I A5 ARG
B, X 2R 458 1) AN R M0 331 T LK S0 B0 30 A 53
BB ARZE AR | XY S BRI B R g R
S LA B o () B L 0 R AR R
HRG RS,

d. PRI o 4 it ) ) T SRR

FHSCHRT12 09 073  MRIE UIAIL I 22 () £ 32 B 0 &%
B AV ERIRAE A TR I DL BT 55 2 0 R/ )
ML, PR SCHR[ 13 00 7 AR 4l A s ML T ff1 | ff
FE AR S, SR I BLEE il 58500 IL AL Jo T S it
VI A r T SYI0LE . B UIPLE 6l fr & PGk | vl ¢
by 3% 30 AH I 8 45 i 3

3 EHFNBRERE
ST PR Tl 3T APMU [R25 A0 4 2y
AEP A s AR LB 5 B A STl & | SEit
JA S BRI R TS AT R s A A R R B ) )
ZE SR (20 msﬂﬁﬂ)ﬂ*?ﬁ?’%ﬁﬁrjﬁ PRSP i 3

i ROR VIR A &, Pl 5l ) A S B P A
Bl 3 B, H 3 2 i s BRSO sh FN A A
il i 4 BN BT PR 2 MR AL, B T L 9
Pl E R Pl a4
=H
i e L

B L=1,F %
K i U]Munv

Y
PATDIHLERAT

3 EHFIHRRERER
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Table 1 Operational results of closed-loop control
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Fig.5 Power angle chart of control scheme 1
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Table 2 Operational results of closed-loop control
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Table 3 Operational results of closed-loop control

R (ARSI 3 1 2 N S i 2 I T N <

IS R s I s WS ThHR/(0)
2L B% 5-6 T A I 1.35(5),

s 0.84 0.9 0.95 (Him ) 129.9
MM fdlE, wita el SIERYEsh & AT fe K18
ldews MW HOSHER KRl S /(%)
TEL 680 Gy —  Gy(75%,680 MW) 138.9
F% 2 780(140°) Gy —  Gy(85%,780 MW) 1384

2.5
2.0 o

< 1.5 Ga

10

g 0.5

=0

-0.5
-1.0
0 1 2 3 4 5

IR E] /s
11 EHAE | IEFEHI A B LE
Fig.11 Power angle chart of control scheme 1

2.5
2.0
1.5
1.0
0.5
0
-0.5
-1.0

0 1 2 3 4 5
i 1 /s
B 12 257 R 2 TS8R 2k E
Fig.12 Power angle chart of control scheme 2

TESRE, HEREEM A 138.9°; HE 2 Ul
J3 780MW, HL T % 1 2V T 100MW , SX it J& 5 4t 4
KILEAA N 138.4°  FE T I AN
43 HREHRGRBIRBEERXENRS
431 IEEE39 ¥ % &%

WU B BT B R RELR 15 FTREZR 16 Z 160 0 s
KA MR TE 0.35 s PR SIEBRIT i | R
BEEL 21 FIBEZR 22 Z (B R B 0 s A = AH B ke e
£ 0.2 s IRIPBIEBK LI, 2 I RGP E T
R A R R EE RN RGIMNA R E T A
PRSI RS, RIEREAHIEZERE, 04 s %5
e B ORME R YIBR T AWML Gy B TIRIE R,
RGAVRATRE KR RGEATRE MY fa £ K an
B 13 s TR R & G— Gy X 7 B HLAL,

A SCHH 45 i R G IR R RGBT 042 i A
e i 0 3] (TIUIM IR ) | 5+ %) PAD B g o SR s DL 3% 4

BRI T UG TE 0.47 s SERLYIALES i, 4 1 5 e 57
WG e an sl 14 15 Fios .,

P FLZE LRI 5 RABC A B 2 Fhor
KR RGIR R faE, 52 LEMRAMN RS
B RPEIEA 146,70, 16 TR A Bl

Gy

Yiffi /rad

5

: G
3 36
g 2 /
e ! G/
52

) Gy

- 0 0204 0608101214 161820
IFE] /s
B 13 RESEHE , ZREBRVINENARENAE
Fig.13 Power angle chart,after list-based generator-shedding
operation due to multiple faults
x4 MMEFIEBTER

Table 4 Operational results of closed-loop control
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Table 5 Operational results of closed-loop control
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Closed-loop control of power system transient stability (7).
implementation scheme and control effect
ZHANG Baohui, WANG Huaiyuan, YANG Songhao
(School of Electrical Engineering,Xi’an Jiaotong University, Xi’an 710049, China)
Abstract: An implementation scheme of transient stability closed-loop control system based on wide area
measurement system is given,which detects and predicts the transient instability based on the information of
real-time measurements and the geometric features of system phase trajectory,as well as calculates and
assigns the leading generators for shedding,to realize the transient stability closed-loop control of power
system. Its structural frame and physical implementation conditions are discussed,including the function and
software flowchart of its master station and slave station and the cooperation between them. The simulations
for IEEE 39-bus system and Sanhua Power Grid show that,the implemented system predicts the transient
instability accurately in the conditions of single serious disturbance,successive serious disturbances and
earlier controls,and issues the effective and economic control of generator shedding for the possible instable
system.
Key words: electric power systems; wide area measurement system; transients; stability; closed-loop control;

phase trajectory



