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Coordination strategy of UFLS and UVLS of load density urban power network

CHENG Weijie', HE Xiaofeng', ZHOU Lei®, ZHOU Xia®
(1. Shenzhen Power Supply Bureau Ltd., Shenzhen 518000, China;
2. NARI Technology Development Co., Ltd., Nanjing 211100, China)

Abstract: Frequency and voltage collapse caused by serious failure is a tremendous risk in density urban power network.
Trajectory-based time-domain dynamic simulation method is used to analyze the problems of the configuration of under
frequency load shedding and under voltage tripping of Shenzhen power system while islanded from the interconnected
power system. A scheme for under frequency generator tripping is proposed based on frequency control coordination and
optimization to meet both the frequency characteristic requirements of the whole network and regional networks.

Simulation results show that the propesed coordination principle and configuration scheme are reasonable and feasible.

Key words: UFLS; UVLS; urban power network; optimum distribution

0 33

i # 9% f1 ff  UFLS(Under Frequency Load
Shedding). {47 UVLS(Under Voltage Load
Shedding) {F >k HL W ‘& A F e 28 — B2k, APk
I RGACTE 2 L P b 5 P B e R . R AR
KA e P ) SR AR T B BAR AT
T W18 S R BAR T AT SR F o Y, — EURZE
I I IS, Ak 2 RS 3 i) ety R 22 5 R e
M AR R TCIAG T, Ay 2 S AT F R £
by BARIBRRER, TEUL MR F AR )
A e O BRI HL R, X 500 kV 3
AR o ANIBAT, HI5S T MEEERY, FEAC T R
PR e ) Mo ™ B EBE T, A AR 0 0
X AR

BIXS FIRTE L, AR LR 28 =38 By 2R
G s ok 80 B R UE b X HL AU 5 AR e is 4T H
DX PR PR AR 1) Tk T L PR (R A A 4 I R AR

BRI RS AAIA, kA FO SRR 7 %
FH S0 i 0 5 PR B, T 23 0 2
LIBT3 U AR LB A P,
By R,

RS R ST B ), E %08
I3 ARG PR 17 15 4 o A P
7 A EL AL 2 R L, P (UG Ak
TR
1 S EERHEMNFERZ [

1.1 HEBAEEERS

KIS — A 5. SOk B BUA L,
P SRR . PR TSR TR R S
FReLfibrpRe Sy, e 7 ds DMk [ R BF FRRE
SRR . FRAL TS H PP s
(B PP W B b o [ B S b3 i 110
JUAFES 845 FI B — R FE /N T 60 min, AP
{5l BT N T 0.4 R,



- 160 -

& 0% EP DA

1.2 EMIFIEFERH

FH 7 b 4 R R AN e R AR VS 7K T4 s Rk
Jiit B AR Ay U ERR A 1 0, 3 T R 7 A 6 R R R
AU EE R, BN T R T E R PR A7 Ay T R
Ve 255 ) Al T A TR
1.3 BB EHEMES

T P B R K, S IR B R =
frra ks 2 DUFIE R 45 oh 3. AR BRI RE
(PIE 2 [Nl e e, (HSZ 0TS br BIEE, 557
2R B ) R AT, 1 AR T A R R T e R 3 2 [ 4 v
LRk RN R, 5 R TR
1.4 5EE% HATRBAR

T FEL I 22 SR FH WP 3 AR ER X IR 2, RS
DR HE S, M F i R b 1) AU SR 5 tH .
PRI B L, o BRI it . BEZRAT 1. i
BTN 5 MR I8 4T 75, KRR T |
W 1) 2 4 n] Sk

2 FRYIEBMER S XE T RIEEBERIK
EREAFRE

IRYN LIy BRI % FaL, 25981 73 X I 1) 500 kv
S 2 & F RN HIsTT, IS N3 T HE
17, W1 PR, X WK T T K 3 900 MW,
TEHLA N 2200 MW #5500 KV 5050 F & AR G
&, W) 220 kV RFZEIFHIEAT, LIERIA 1 632
115 5 43 EAL I IZ AT, BRI X N ATE
G CE T E90 . WS 2 & AR d, AT EETE A
0 (A P 0 i TV Pl s [ B 1 < s
Al SO XA o R R SR AT IR e sk 7
FE 1R 2 Pt

S35k

| 5948
S Habk
N\ e oYy

T NN
/4/ ; B
’ / !
iy .

il

= ¥

75 B o2

750
——— fij}

A ey

B 1 2015 ERYBMEFHH XEHHTERE

Fig. 1 Main electrical connection scheme of Zijing regional

power network in Shenzhen 2015
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Table 1 Original under frequency load shedding scheme of

Zijing regional power network

FEAE J BT/ Hz GEI /s PG fir LA/ %
14 49.0 0.2 6.0
24 48.8 0.2 6.0
3% 48.6 0.2 6.0
545 48.4 0.2 6.0
5545 482 0.2 6.0
556 % 48.0 0.2 6.0
575 47.8 0.2 6.0
HE 1R 48.5 15 3.0
HE2 i 49.0 20 3.0
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Table 2 Original under voltage load shedding scheme of

Zijing regional power network

JEAE ERE 525
JA B HL R /p.u. 0.83 0.80
GEHY/s 0.5 0.5
P futir LAl (%) 15 14

2015 FEE Z= g 7730, 500 kV 5500 L A AR
Fifs, 52 N-1 R, LIPuR4 1 6 ARSI,
#3 EAR TR IR R EIZE 1370 MW AN . G
AR A ke, SRR I, WERAEE T ET,
AR BNME 4 56, DIBRSAT 642 MW, AR
FE 2 %, VIR 946 MW, JLU)F g 1 588
MW. IR SEEY), RESE T 50.5 Hz,
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Fig. 2 Frequency response after Zijing regional power

network isolated from main power grid
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Table 3 Improved under frequency load shedding scheme of

Zijing regional power network

FEAE JA BT/ Hz GEI /s PGt Ll (%)
145 49.0 0.2 6.8
28 48.8 0.2 6.1
%348 48.6 0.2 4.6
545 48.4 0.2 45
%545 482 0.2 7.2
56 % 48.0 0.2 7.3
57 % 47.8 0.2 6.1
HE 1R 48.5 15 3.0
HE2 i 49.0 20 3.0
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Fig. 3 Frequency response with different schemes after

isolated from main power grid

& 4 AT ERSURE R E 7 TR L

Table 4 Comparison of under frequency load shedding scheme

ES RS /MW AR/ Hz WAL/ Hz
APES 1588 484 50.9
CIES 1452 48.7 50.1
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Fig. 4 Frequency response with different schemes after

Guangdong power grid isolated from CSG
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