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Fig.1 Information transmission schematic diagram of

regional protection

FPET 1 AT DI PR 47 g R A it o 3 5 1) 52
HANRAP B AR I, B BOER 23T SRR S R
PR R T TR B RE S TR R R o
ORI T, 1S PR ARGt i3 15 07 2OF A —E i
53 X —ZOR . P, S PR IE 22 IS B S
SR e BRI I B 1 X, IR G £
e S AN 2 e A DX LA il A a6 2 2 DX I
TRAP AR5 TR IR 5 DXl ] 07 24 DR A 0 8 2 A e
TEPRAEAS DI A A5 5 1l A2 32 DX SR PR 47 B30 75 SR
A1 DX B T A SEE I T P | i £ L
AL FAE X A

2 RIPSTXRME

2.1 FihiEEVEER

Xt DS R I 5, e SRR 2 RS

BB R TT R PO U S AT RE DI BR eI fE
I S B L ) S A EA T 22 DA S A% i, s S A )
T ARG L BRI VI BR IR 38 15 S A 520 A 3%
1% 1ED {7 BALRIERT FEHaEms, b 5 B AL f i 2
BRI B R R, BRSSO M Al
W) b IR AME— P, 51 S i 2 3 55 J] 4 v
BRI Y B B A R e kA
RIS S T 1) ISR S A AL S S R, foe
BRROR 5 3 1 B AN]SR I R JE S PR
it X e RO TAL —Fp 20l 24 A8 Uy e 4
PEATIH— AL AL B, SR )5 R Floyd 553 SR Bt /MY
{ELR L ) SR DL A

Xf T A R, BTy XS £ G0 4% X 24
PESR H—FR RSN AL A PEO0E IR 2 B . R RS
AT, E 2 Hl 18 A s ik E 3 4~
Ul R AR ARl AR I B B R o SR O A 2l RIH B
A 3 A D, (AT DU ol B AR X
SHER BRI, S, R T AT Sk T RE Y 4L S AT HE
G, A Cl A& AR —F A&, Wik B,
B, By R E U, R Floyd 5ok BUE Lol B, 5
B, B,y B i/ NRE IR a, a, Fl ay O
fe/MELAE D SR~ o A R, [a] B AT SR AT H A v
1 E il R B, X T G R R B,
A C R & . % 18 T2 0l 3 5 0 3 A 7 IX
SREL, I 4 AR (4% Eu M E TR R 2
) 5 A v B A ol 1 ol e R R R 5 3 4%
JE BRI R /N il A T A B A T3 445

B2 RAHINAGERENRGHRINE

Fig.2 System topology using permutation and
combination method
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Fig.3 Schematic diagram of two regional system
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Table 2 Results with full coverage of sub-stations
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Regional protection partitioning strategy considering communication
constraints and its implementation technology
LI Zhenxing' ,GONG Yang', WENG Hanli',LI Zhenhua®,XU Yanchun’
(1. School of Electrical and New Energy, Three Gorges University, Yichang 443002, China;
2. Key Laboratory of Operation and Control of Cascade Hydropower Stations in Hubei Province,
Three Gorges University, Yichang 443002, China)

Abstract ; The regional protection based on multi-source information of regional power grid depends on the communi-
cation technology and communication foundation,the implementation of regional protection of wide area power grid
must be focused on the partitioning strategy and implementation considering communication constraints. Therefore ,
considering the number of hops between slave station and master station that has the greatest impact on the communi-
cation between slave station and master station,and combining the balance among regions, a regional protection mas-
ter selection model adopting permutation and combinatorial optimization method is proposed based on Floyd shortest
path algorithm. Furthermore ,the slave station division model based on factors affecting the communication delay of
regional protection is established. Aiming at the N—1 channel failure in the formed region, the detour process of slave
station communication is analyzed ,and the partitioning strategy is corrected considering the influence of communica-
tion delay. Finally,the implementation technology and method of partitioning strategy are proposed based on graph
theory.

Key words; relay protection ; communication ; regional protection ; communication constraint ; partitioning principle ;

graph theory
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TableAl Communication system data of IEEE 39-bus system
(i KE/km HrE/Mbit | EE KE/Kkm 5 /Mbit
1 64.6 100 13 69.2 100
2 125.0 100 14 188 100
3 94.8 100 15 11.8 100
4 302 50 16 28.0 100
5 127.4 50 17 22.4 100
6 302 50 18 25.8 100
7 430 100 19 43.4 100
8 346 100 20 70.0 100
9 426 50 21 276 100
10 17.8 100 22 202 50
1 27.0 100 23 19.2 50
12 25.6 100
LR 2 B AL
7 v
o o A A 5
T
Wi (8) RIGIRE AT 0] JETERE
st R AR TR IRN
TR T3l
BRI AU
Sl
l ﬁ?ﬁ*TW& } Floxe
: ¥ Bk . /) = NN
AP ek | | B kg || RAHERPIS
WERIGE | | At B || RUREDAS
¥ R || AT || SRR
e #1X FNBEE
kS L___T__J
i AR - B KRR A
{1, TR It /N R4 R
LA AR
v
[ g |
B4 T 5
v

g AREN 5Ttk
Iy o5 i v

LB AT 77 R
feit s S E
v
M KR

B Al HXRiZE
Fig.Al Flowchart of partition




% B

1 L4 Ay L30 .
=i | | | Vb
L5 |
L 4,
] . 6 124 131 —_—
| L R L7 | ‘ \
,%l \ e ‘L51
Bz S| L8 Jiki 1L L32‘ L‘%VF —_—Hik
L10 | et ‘
BURLL ol 33 |4 152 |
" P
(5}
13 L9
L11
T ——
62 BRI

i L60

L16
L T En

L61

119 12 128 140 il 58 6
. L50 :
A 123 129 1 L H

120 122 2|27 B

L49
N LES

Bl SP& kX 220kV H MRS R4t
Fig.B1 Communication system of 220kV grid in east region of Hubei Province
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TableB1 Communication system data of 220 kV grid in east region of Hubei Province
feid L L L L L L L L L Lo Li Lp Ls
K km 14 20 8 346 634 31 22 31 25 50 18 83 87
Wi 9E/Mbit | 155 155 155 155 155 155 155 155 155 155 155 155 622
58 Lu Lis L Lz L Liw Lo La L Ls La Lxs Lo
KM | 116 104 79 52 17 18 25 43 40 34 23 8 43
Wi9E/Mbit | 155 622 155 155 155 155 155 155 155 155 155 155 155
{5 Ly L L Lso La L Lss L L L Ly L Lso
K FElkm 405 34 23 23 30 174 14 39 55 32 21 8.4 9
WrgE/Mbit | 155 155 155 155 155 155 155 155 155 155 155 155 155
518 Lo La L Li L s s Ly Ls Lo Lo La Le
K /km 11 25 29 27 34 9 14 41 9 42 8 62 80
WrgE/Mbit | 155 155 155 155 155 155 155 155 155 155 155 155 155
518 Lss Lsa Lss Lss Lsy Les Lss Lo Lea Le
K km 75 44 36 165 9 25 18 21 105 62
Wi9E/Mbit | 155 155 155 155 155 155 155 155 155 155
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