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Fig.1 Active power loss sensitivity and voltage vs. load
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Fig.2 Schematic diagram of second order index of
active power loss sensitivity
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Fig.3 Load shedding ratio vs. power deficiency

X 3 BEAT 20 M il M, P/ AP 7E 0.75~0.95 2
[ Fsf AT LA =8 R AR 3 A Skt R AR ST 7
Zarhlid i REEZ VIR 0.85 AP i 17 i i Bl
AT A A SR YRR PR A R TR AR 0.15 AP
V18 A S a2 D)y = 5 7 A O 4 i (An B i 9 2 BIL
L ) T AR R
2.2 BUEHE SRR KGR AR

AR S 7 B4 SR ek 28 75 5 S A AR E MR
FERSE R VEREIK S S IEA . 24 AR G e A ™ HE e
PR 23 D 2 B BOR SEHE , B B 1 32 B AR
RGCRTAE BBt 2 W EZARIE R SRR R E



® ® 0 8 & iR B

¥£37%

T 24 R 8 e — P R i, )k o B B 1, 4B T X
H, A P Tt A 7 AT A it

TR S it ) T AR Sy R R X () RS TS
W S5 2R G0 v A DB O AR 4R 40 3 7 R 4y Ry o
A B — P I 5 A I B e R A R E Bl
A R 3 TC R L ) U 28 S bt A 0 2R 4 ) O X
5 W R GRS E PR VP4
221 FEREEL

2 R A A R I 9 2 A T R 2
BB, BB 1 EE R RIE R GRTEE , By
RGBSR BN Ps=1.05 (AP-APy) .,

AT BRI ST R K O A T i
H A BT PRI R T b B R M S T e AR R
A hE S 2 SR UL S DI BR K, BN A | BE A8 72 45
T B I 32 43 ) 670 A A0 23 8 R0 AT 9 2 7
WA DA AT B T G2 i D 3R - SRS AR
VRS AGSHAR 5 SCHR [ 22 )77 01, 78 S B v v
HILFRU AR 00 U6k 2 25 e 006 S o o Ay b, 3 R 6 7 2% £
(LRSS TES LR EES

TR i AR P, R (8) BEATITAY,

1/K;
PLsu:uml (8)

Horp Ky, A BELR ¢ IR T R BN N RS
WK (A INE R HESF BT 30 9% 1Y o BEERAE A

BrEf 2 FEBEMIERG R ER S, RyE 2.1 77
5 AT , BE B B 838 B R Ps,=0.85 (AP-Pisy) o

TSSO ) FIAR T E X IR H) E E
FCRS 72 R0 BT A R AR PR R 2 A DA 0 B 4
PR A3, AR S FH O 5 58 0 F b A o 55 T 0 LA
K AT E X, B4 B BRI AP/ d PR
KEWVIMKUHRY kts Fosdk ikt 2 %5, dP/dP1E
A (14 28 U)Kt 7 43 T 1 Uk 2% Ak &2 | HL o £ oy B
2 MR P, HER(9) TS,

_ (dP./dP);
PLsz.j— Z(dPL/dP)]- P 9)

JjeNy

Hrb (dP/dP); R g BELR j 1 P40 R BURE s vy
FEARHEIT BT 30 % M H: 26 BT 4 B M AN Fa e IX I A
222 —RE¥EHE

M40 A — MR I SRR R R Bl 7R R St
BB ASSEAGI RN HiEmE, Wik, 4%
B8 e A N R A OB = B N SO i
B B 2 ek 8 7 ) O N FH D458 R O 9 A8 b
XU R )RR AR R PTAL L D R [R] R A By
Bt 2 BAEp R FAFAE 2200 . Pis,=0.85AP,
223 RERG EEAEE

ZE L TR | P B VR0 R W A LR S it v R
4 JIiR

v
| M0 ) e e s e g, O R e R |

Y

¥
AR 2 49.5 Hz I SZHERTBE 1.
T Py R K B0E
R At AT (8 ) 2 S Ul 28

BRBE 495 Hz JG 42 0.5 s I

FESIHE B BE 2 AR P,

IEFIH AP/ d P i R Vel 48 3
FIH 3 (9) 43 B vk 2%

0.5 s fif 4iE J5 SRt B B 2 . 3 F 50

Hit P, IR AP/ d Pl Uik

BRI (9) 23 BL I 2
[

B 4 BEEHRBHEERRE
Fig.4 Flowchart of load shedding strategy
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Table 1 Location and allocation of load
shedding when serious fault occurs

MrBr B K, P || BPBC B dP/dAP Py
15 3.151 0.334 20 1.187  1.209

29 3.615 0.291 19 0.962  0.980

B 1 8 3914 0.269 BB 2 26 0917 0.934
3 3.969 0.265 8 0.894 0.911

20 4.180 0.252 5 0.889  0.905

28 4.632  0.227 16 0.861 0.877
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Fig.6 Voltage of load bus after load
shedding in stage 2
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Table 2 Comparison of evaluation index values
among different load shedding strategies

YIES A FREWR/He  P-VHE/ %
1458 UFLS 8.080 49.83 11.61
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Table 3 Location and allocation of load
shedding when normal fault occurs

BB R dP/dP P, || B BZ dP/dP P,

20 1.052  1.147 15 0.763  0.832
B2 16 0.927 1.011 ||[FiBc2 23 0.759  0.827
19 0.871  0.950 24 0.657 0.716
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Fig.8 Voltage of load bus after load shedding
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Table 4 Comparison of evaluation index values
among different load shedding strategies
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Adaptive coordinated low frequency load shedding strategy
considering voltage stability
LI Shun,LIAO Qingfen,LIU Dichen,TANG Fei
(School of Electrical Engineering, Wuhan University, Wuhan 430072, China)

Abstract: The power grid often operates in the state of critical stability in order to improve the utilization
rate of resource,the large scale blackout often occurs when power system operates with heavy load and which
is mostly manifested as system collapse caused by the combination of multiple electrical quantities. An
adaptive coordinated low frequency load shedding strategy with the consideration of voltage stability is
proposed. The severity of disturbance is classified by the dynamic calculation value of power deficiency for
choosing different control strategies. Two stage load shedding is needed when serious fault occurs,the location
and the allocation in stage 1 is obtained according to the frequency adjustment effect of each load bus,the
active power loss sensitivity is adopted to obtain the information of voltage weak area,and load shedding in
stage 2 is implemented after time delay. While load shedding in stage 2 is directly implemented when
normal fault occurs. Simulation verifies the effectiveness and superiority of the proposed strategy which can
be adaptive to fault disturbance with different severity and can effectively and timely ensure the system
frequency stability and voltage stability of each bus.

Key words: coordinated load shedding strategy; frequency stability; voltage stability; adaptive control



