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ABSTRACT: The design of power system’s under frequency
load-shedding (UFLS) scheme is very important to UFLS
protection, and the performance of partitioned UFLS scheme
directly depends on the effect of UFLS. To remedy the defects
in existing design methods of UFLS, a set of new setting
method is proposed. Firstly, based on the analysis on the
characteristics of UFLS schemes, a base-set setting approach
based on the set of chosen parameter values, which can give a
relatively complete set of alternative schemes, is put forward;
then the partition recombination of an independent
administrative division under the splitting of power system is
researched and the definitions of coherent partitions of UFLS
and related concepts are given, besides, the algorithm for
constructing coherent partition set of power system is put
forward; finally, a global optimal UFLS scheme algorithm in
which the coherent partitions are taken into account is given.
Using the proposed setting approach, a global optimal UFLS
scheme, which makes UFLS scheme possessing satisfied
load-shedding performance under different accidents, can be

attained.

KEY WORDS: power system; fundamental scheme set;
coherent partitions; under frequency load shedding (UFLS);
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Fig.1 Dissected sketch map of a power grid



534 %5 46 ) M

BR 109

BEAE IR 2 Bhid ol FARSRE T E i 4 R B A
BwEE L,
22 BEMoXEREIE

FAERE X’ %S c E(G), i

R(G-S)=p-2 4)
JEH VS S, M
R(G-8)=p-1 (5)

Hrp, G WiEWE,; RG-S) NEME: p KB G
MRk E(G) B G imSt, 1 B R T A
ok 1, WIFRIL4E S K G f— A EI4E,

Kl 2 Jhoef I 1 EREE A G = (VL E)
Hrhy K G MTRES, EANE G UES.
XFEEE S, 7E G kP SWMTHIL)G, GAMAR
2 NGRS s, AR ek S R g,
G JRIEIEE I, il 2 P S = {(v4,v8), (vs,vs)} BLE
— AN X G P RRSR AT T IAUE AR R £
PRI, WS th AU EZ RN T 3, A
KR ANFIER IR0 N Tk o X4 8, B e i
[ 2 AN 53 S 2 A HAME )T 23 X (1 ] B 75 A
G310, w23 B E R A ) 4 (X 0 A L I 20 X T
D77 S S

Ve

Vi2 Vi vio
2

2
vi7 1 1
Vi6 Vis Vi4

B2 REE1AEBEEEEG

Fig.2 Connected simple graph G of Fig. 1
23 REESXBEMRTZE

o BT e A BT R TR 23 X, S SR H 2 DX
MIBTATITAR AR JE TR G A5 Hh T3 3 AL 2511
FAE, e Jo AR R 10 45 R A IR 2 X AR
SKIRE G WA B IR AT

D B G RZERM W 3 Fros.

Ve

2 V3
IN2 |1
2 1 v 2 W
V2 Ve
4 :
1
Vi Vi3 1 1 1
Vs V12 Vi vio
2
vi7 2 1 1
Vi6 Vis Vi4
B3 B Gr—1REMM

Fig.3 A spanning tree of graph G

2) Mg . & 15 T G XK
3 PR RS ACR S 4]

#1 B GHERIEA
Tab.1 Fundamental cut-set group of graph G
LES WS BUE RES WS BUE
Si (Vi,va) 1 So (v8,v13) 2
S, (v2,v4) 2 Sho (Vio,v11) 1
S3 (v3,v4) 1 S (vi,v12) 1
S4 (va,v7) 2 S (viz,v13) 1
Ss (ve;v7) 2 NE (Via,v15) 1
Ss (V4,V5),(vs,vs) 4 Sia (Vis,v16) 1
Y (Va,8),(vs,vs) 4 Sis (Vi6:v17) 2
Sy (vs,v9) 2 Si (Vi3,v17) 2

3) HEREARIEALTA AT REIAALS -, 8, o

FIEE S, S BRI 8 SUA
S, @8, =(5US)-(S5NS)) (6)

FEARBIERA] X S FIIL I % T B G T T
LIS A RS TR AR A S .

H P G IR 4 AR 1 ) 1 43 DX 75 A 2 IR0k «
1) MW i thEI4Es 2) A FIAR i 8 H A
ZHAUNT 3 RIS T R e TR AR
i HAUE /N T 3 WA, ARG THEIE Ik .

I AR £ RO S T SR ISR S C =
(8,8, 8,1, WATE S, eC, W S, h—%3b
e(v,,v,)» Il v My e L, X G - S, HEA T3
Pit3 3] 2 AW S VM Ve th TR S P IAE
B HBEERG-S R 2 My, #
v.Uv,=v, By, =V, WK G-8 34 2 45
W, PG S ORI A S A EEIE, N,

IR HT T, AE IR i R, AT
—HIERH S R 2 AN EANI TSRS, ik v
V., 34 VP EMNMUNTEE TV, . Wil v
TLEMNET 1, 2% BT R 43 X
AT 5 VN ICENEORT 1, A VY
F— AKX o MG LR TR 1 a4
By DX R RN 4 X, T R SRR I A Dy F A
AT PP, Mo RN T A X —
[1F RGAE R ZB M R X, Wi 2 fis.

z2 G MEH ERS X EFRB ML X

Tab.2 Some coherent areas and all
autocephalous subareas of graph G

Iy RS B SrIX KR Iy KA N S
1 1 LAY 1,2,3,4,6,7 2 38 43 X
2 2 PSSP IX 10,11 1 [ 3 431X
3 1 PhAr oy IX 10,11,12 1 [ 3 431X
6 2 PSSP IX 14,15 1 [ 3 431X
9 2 PhAr oy IX 14,15,16 2 [ 3 431X
10 1 WAL | 14,15,16,17 2 [ 3 431X
14 1 MSrArX | 10,11,12,13, ..
6,7 2 Wk | 1asienr > AR




110 R T MR 7 XN 42 R AL I L ) R SRR 7 ¢

Vol. 34 No. 6

FESL T T R SRS A XSRS [ 23
DB AL (135 A 23 XK T S AR 5 h I U %
BEATALE, R X7 5. RIA LS
ARG BT A, tEB i, BeT
TS X 2 R TT %

3 RSEHATRER/MAL

3.1 AMTERIE
WDy, =1{S,,S,,...,S, } A X k KA 7 5
SEmhgR, b SONER i NS AT E BNV AR
& 53 DS IS AR A 93 A8 2 A 1 2 0k 31 [ b
e, FE5r Xk BST IR 6 S BT DI 54 477 5530 Bt
BT S 1 — AR S 4
AT T RINLR A Ny
Jinins < Janin
S S, @)
Jinax < Sinaxs
L froins AR BRI VT IAME s fonin A9 AT
By fos NEREIR SV I IME: frnax N ECEIE; £,
NFSEITA frnaxs AR VT I KAH
M55 S W (T LSRR S v AT 7
%, FERBAE T BT W AT B RIS T AT AT
R, W @, o AATHERIIRIE AT N JT EA Rk
IR S 7 R R 8
32 AERZ2EMfK
U7 A R TT BT oy XA 43 X 2
PG OL N AT o AT R 20 DX 1 7 AR Z T
T SE N AT H E Y T TR A DX, AR SR AR AR [
73 DX 43 DX A e BBy DX U7 SR AT 2 S AR
X2, FAT B . A 4N
F <P,
£~ fol 4,
t, Stm
fmino Sfmin
Hrbe PONSERRYI G R fo WEESIR; P
At fono IR NARACSEL
HARRA D BT
D #IHEA @) b 34
2) 5T RAT R @ 1657 RS
O R AT SLA3 AR R 4L, $2aR®) BT
TGP EE Dy 2 Du=D 410
30 PR R 43 DX I B B AL () 4 IX T &
HWATHERR R FR X W Y) AT I %, ARG AT

®)

FOF @) BT o BEPIX K AERI 21X i o, S
N k=R, WS ed, . FRAIGRIVE S
DX T5 R @ T Y S MIRITT SRR,
WATI% S Wi, @y P IER, F2itiiie
JHEFTAF RN 2 AR S BT RS @) 4
Dy =Dy o

4) MO TTRES Oy AN BN, TS
FE@) TS, sRiitb 4T, TR 2.
3) B, HERMPrA 2 X RERIT %,

T3 A RS I 2 RO R 5 K e
RIS B0 B A R Tk — 28, AR ey SRt
SHCPAER R BE NAZZ WAL/, 77 W AT g A 2 —
MU PIE SEe

4 EEISH

41 {HEER

DA A A7 B b SR FH L 4 v A7 (0 AR R ke
TR RGO YR NS AL, TF0 T RE0
BN TRAR AR o AR PR AR A S gy A
ARG Dt AT A R G R (LA 38245 L H):

Af =g(B,. B, 0,1) )
X Py WARTAEBAT TR AL AT Thah s
N EROR BN, b L6 R & TR £ P
HAE RGNy f I A7 g 4 Thh 2
B =R f* (10)

e Py I WILHAE SRR (4T B Ky R i
FOEFE TRV ES V8
42 HERITREMIL

WHE 1 BRI, S X 14 FEATREE,
J5 W 3 Fion.

LB X 15 TS ARIETTIR T 8
SE AT I et ARSI

1) BJEIYIX 15 )5 SRR

WAL ARE D) G B RIS @, ={20%}
BRI IRBIES T By = (4}, 73 WEBCEEI# TR
R g7 ATV S tar e, e oy U e U

£33 HX 4B EAE
Tab.3 UFLS scheme for area 14
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