R AERBEYF DL EH

Power System Protection and Control

Vol.43 No.1
Jan. 1,2015

F43E 51
2015451 H1H

iz it X /)v A W 5 = M RS e 1S 5 = T XU A% 410 ) SR i

AR, ke, p L, TEA, TR’

(1. B R )4, 8] & AR FHR IR, Wil /AR 610072; 2. HasG@ KF, BE H 710049)

HBE: MEAELBMR &R GEE, KEEA DL, 2 AT RE N K b 258 TR IRA LIRS £ NARiE, —
ByTFHESEL, X8RS T NES miE A INREATE, iR PR e R o R AR R R T T8 £ 49
BMGERE, & RIXEABRFAAREK. G4, SN EREER, st b W5 £ MWE7 G0 S S/ENLRTTHR,
ST SINGE RIS IR, ok, 3T T AR AL BAGER . BEEE B 35 ROAR AT T &0 5 B R 0%
. RG, ENWAERIPRIREITAETR A, BT —H AT G AR 0GR X b W5 £ W E7 G &S & /E R
B IPRIR G, 5 A4 RIE T R0 A AUk,

KR B, dwE; ARALY; KWL, 6 R

Over-frequency and overvoltage risk of isolated small power grid in remote area and its
suppression strategy
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(1. State Grid Sichuan Electrical Power Research Institute, Chengdu 610072, China; 2. Xi’an Jiaotong University,
Xi’an 710049, China)

Abstract: As the expansion of the power grid, many small power grids in remote areas with small generators and light loads are
connected to the main grid through very long transmission lines. Once such a small power grid is split from the main power grid due
to a certain fault, over-frequency and overvoltage is very likely to occur due to its excessive real power or capacitive reactive power,
which could damage power equipments and local loads. First, the mechanism of over-frequency and overvoltage and their interaction
in an isolated small power grid are analyzed. And then the influences of generator speed governor and excitation system as well as
load characteristics on over-frequency and overvoltage are also introduced. Finally, a new suppression strategy is proposed for
over-frequency and overvoltage of the isolated small power grid in remote area. Simulation results verify the effectiveness of the
proposed suppression strategy.
This work is supported by National Natural Science Foundation of China (No. 51307136).
Key words: over-frequency; overvoltage; capacitive reactive power; isolated operation; suppression strategy
SCHRBRINES: A RS

PESES: TMTL 1674-3415(2015)01-0129-08

AT T REAEAR I P 3 0™ L1 i 30 ey s U,

0 33

Bt TG FOB DX HL P (PR HERE s HAT /ML
A AR A R ) i 28 X P o 2 3 o R 2% £
5 ERATE,  FEAS I T IR HL RE PRAIE 4 s (1 972
A AR, TTTE = U D v 3 o 3R % e i ) A A L
A i d , X H P 3 R ] ) R 2 s
F B JX S8/ R — ELIAA R 25 i DR 5 2 A fi
B, ARG PSR AT D) DL R IR 2k (V78 i 2D

EEWE: BXRARAMFALTAE (51307136)

AT RIE RIS o

HL R LE IR IEAT T 1) 2 A ReE R Pk LA R 2 s 4
BT AE RS2 B T T2 (K G AR 4 B 5T 3 22
S rb T A (AT A 1, i v I 5 DA R i
— e IR 1) 50 AR U e A 4

A7 24 I W RGeS R A I AR S
() KU REAT T F5E . SCHR[7138 Xt 53 4 e 6 L A
“7.77 HIIOTESCEFI T, R T A R
B RN, JFR T I e A AR E i R 4
Jtio RIS AT 00 DAPY e P e L A L TE A



-130 - & 0% EP DA

Sl 2 A i A Bk T S OA ], T ICRY e H () sk A T A
¢, M T RN, e A R A LEAIE T
BE o v il FR A T AT PER L, SR, ekt ) b R
P D) 3 R 28 K PRI T 1) 45 18 A AR azg b X /s H )
T N A TR

WA 235 N B bR T # B ERT T /N K FLIC ) s
) e e S XU o SCHBR[1OTHR S T s 5 v W9 /8 7K e
RIS ATIN E G AW L AR, A TR
HUML T 206 B Il v R (i . 4Rim0,  FAaliF)
F R AR RE = J s R I B AP AR — 5 AN
o
ASCIET DYk X S bR E R, R T e
DX L AT 32 47 B BT R B oo A v s RGBS, 43T 17
A RIS B L, IR 0T T IR P Ak F AL
F3 077 A B R UG R s i[RI, AR SC
IS T i 3z H DX AL I IR e AT e s 1 4 261 e
W, JRI LT TR
1 wiTit X B MRS S S 5 e E X
1.1 BHIBEMITE

ASCUAPY )1 5 DX PR A A A Y, R R

6 1 X R Do I IRA i v A e T XUy, 2 L IR )k
wE 1 s,

220 kV/30 km

©
220 kV T 200kV 500 kV
A D ZHHB 5 LA

E 1 BHIERM
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Table 1 Hydropower installed capacity and load level
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Fig. 2 Simulation results for typical fault
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Fig. 4 Simulation results in the case of under-compensation
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Fig. 5 Simulation results in the case of over-compensation
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Table 2 Influence on the result of the different governor

control mode
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Table 6 Influence on the result of generator over-speed
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Fig. 7 Simulation results for typical fault after suppress

methods utilized
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