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An under voltage load shedding method for distribution network based on maximum
self-starting amount configuration of node motor

LIN Li', LUO Hao', YANG Shiyan®, JIA Yuanqi', WANG Shasha'
(1. State Key Laboratory of Transmission Equipment & System Security and New Technology (Chonggqing University),
Chongqing 400044, China; 2. Nuclear Power Institute of China, Chengdu 610213, China)

Abstract: The Under Voltage Load Shedding (UVLS) is an important part of the third line of defense for power system
safety and stability, and a load shedding scheme is an important part of research. Induction motors are the main cause of
grid voltage collapse and the main load of under voltage load shedding. Based on distribution network and the active
features, reactive features and rotor motion equations of induction motor, a time-domain simulation by a Matlab
construction model shows that the induction motor self-starts after under voltage load shedding. When taking the
induction motor as a load shedding object, the maximum allowable amount of self-starting is closely related to the
minimum load reduction. A method for calculating the load shedding based on maximum self-starting amount
configuration of the node motor is proposed. The load reduction per wheel is calculated by the maximum self-starting
amount of the node motor at different initial rotational speeds. Considering the effect of load shedding speed on voltage
stability, an acceleration criterion based on voltage change rate can be introduced in each round of load shedding, so as to
selectively accelerate the removal load. Finally, the traditional and the proposed load shedding strategy are simulated and
compared. The proposed method can effectively control the load shedding and ensure that the node voltage stabilizes
rapidly, thus ensuring the safe and stable operation of the system and important motor loads.
This work is supported by National Natural Science Foundation of China (No. 50807055).
Key words: under voltage load shedding; induction motors; load shedding; maximum self-starting amount configuration

of node motor

0 == FEELR HL R G N 2003 AR 5E E —InEEk
= 8.14 JofsrglPl, 2012 4F 7 F R EN B A 45 L kA%,
ek, 5 BV KR ARGk A T XL r e i ot SO R R T ) R G TR AR E I
Waggtk, BT m i R AR e LR RE f ) R G
HETIH: BRAAAFELTA F3h (50807055 LAFREIBAT IV ER O H TS, (KRR (Under




_78 - @A &R B R

Voltage Load Shedding, UVLS){E 4y i )] R4 %444
VAk TR (£ E2 O T S5 4 A Vi N s e R
ARG L e B R R B R,
R AT 8 BRI s Sl ) v SR AE AN L
B PR R OCHIRE th R T R AR 0 R
W, RER R U R AN BTG T, X
T AR R T SRR AR S P 22 AN A )
R St 2E, ey M. Rk, %
Fd AT — M IR AU R

FAT, AR k) 2 R 2 Rk 7 =0, BifEe
HL AL T2 8 0 1 10 10 9 A S RIS T I 5
WA AR Z R T TRAREER, HAR
SR PR S Z B . ADICEREE TR BE
s Ak R, AR 4IEAT Tl AR, 5 s
BRI SR T0VE SN I SRS A AR, AT
A RE B E R AR S, ST E TR, A
SCHRAE R RAE i) sk i)
SR R AN AR AT R R . SCIR 18 )i e
BREE R, R HES PV 2k DA
Al S R B R SR A A2 YR G S & A4
IR . SCRR[1914R T T Ml “H R+ #
A tar & IR A e U 1 DAy S A AT A2 P v i, A
110 SE AT Hs S BRI Al 28 P 4 B PR 7 vk - SOk
(20738 2 Dy SR A5URT i Fag 2 1) W R AR E PPA FR b vt
S DA AR i . SCHR[2 1] AU A0
SR RIS E A HTRE T MR ISR T .
R [22]4% [ 5 o R 2t =, 4 ORI Y s A
R P 85 235 P AN AR A A A 3 AR R KA o 719 A
IR, PR TSR G R F . TG WY R
IR TT % -

H S ASE PERBOA 5 S he v B AR G, IR
B EE AT, AR R G
AR, 7251 AR o B i R 3R
DRI, R R AT A7 i V2 0 Hs ol A3 T 2 e
AR 2R BN 5. IR, JREEE T
SRR T S Y. H B L A7 A o) H s BROE T R B A R
Wi o ARSCUATRT AL IR HL ) 2R e Mg 401, IE B H g v A
AN U N BB LR K H A Bl & de /N3 )
Ko PRI, S ORAESRZR Dl B AT e v/
ASCUME I A ot %, 2 s — kT
FAEEILEK BRSOk, JFE
5 B UE AT R0k e TAR S P

1 BLl RGN AN BN 7SS It

1.1 EERARGIEITHIE
He LRSS R S il . WESTRI], W R

G U RRUE PERIIA I W 4n K+ S, R IR B
I FRLR 7 S 3 SO THTAR AR A Y PR S AU PERBOA o
BIF UM 280 P W R FEL oA i A S5 L A 1) 1
e B Uy U el REER 0 FIBEZR 1 PR rE R s
B+jO N B R B 3 AT B+ 0,
AGATRAIIATI . EIIEh#s O AAMEIITET)
BUIE

P+i0 <_< ||

i
B 1 B F X s e B

Fig. 1 Equivalent circuit of distribution network
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Fig. 2 Circuit of distribution network
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Fig. 3 Dynamic process of under voltage load shedding
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Fig. 4 Power-slip characteristic curves of induction motor
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Table 5 Scheme of under voltage load shedding
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Table 6 New scheme of under voltage load shedding

WA AMEREp @R Y% R
1 0.89 1 17.6 0.44
2 0.86 1.2 152 0.38
3 0.83 14 6.8 0.17
4 0.8 1.6 52 0.13

AT, A G028 — FAR B 48 56 16 5 ] 5 9l 2k
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0.25. 0.125. Ff H A5 Feuck sh 1k i s Ry deah 18
N 1R T 3 5 sy 3. By
XK TR,
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Table 7 Traditional scheme of under voltage load shedding

WS AR Epe. FENs EEE% R P
1 0.89 1 15 0.375
2 0.86 12 10 0.25
3 0.83 1.4 10 0.25
4 0.8 1.6 5 0.125
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WE WM RS R
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t>1.5s W ARG HEKE ;
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Fig. 7 Voltage curve of node 7 with different UVLS

schemes (disturbance 1)
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Fig. 8 Voltage curve of node 7 with different UVLS

schemes (disturbance 2)
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