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Current limiting strategy by adjusting power grid configuration based on
improved REI equivalent method
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Abstract: For increasing the efficiency of previous whole network traversal current limiting project, a current limiting

strategy by adjusting power grid configuration based on improved REI equivalence is proposed for large-scale power

system. It combines the network equivalence technology with current limiting mechanism by adjusting 500 kV power

system configuration and carries out a pretreatment to primary system according to the branch current limiting sensitivity

index. Original system is divided into research system and several external subsystems. The subsystems are simplified

using improved dynamic REI equivalence method, and the parameters of the equivalent generator are calculated

according to power transfer distribution factors of each generator on virtual branch during equivalence. The simulation

results of two cases show that the improved REI equivalence method can better preserve the dynamic characteristics of

the original system and quickly select the optimal breaking lines.
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Table 1 Comparison of power flow results for the Kundur system
ZH RSN EEEESN
Ps.7/MW 1391.97
Po.1f/ MW
Ve/kV 224.986
Vio/kV 226.221

1387.64
1 406.02 1410.18
232.507

232.426

1.004 5

1.004 0 R

—— = kbl
ARiIES]
— = Rlibl#4

1.003 51

1.003 01

1.002 51
1.002 0+
1.001 5+

e dp .

1.001 0
1.000 5
1.000 0
0.999 5 0

t/s

1.004 5

1.004 0
1.003 5
1.003 0
1.002 5
1.002 0}
1.001 5

B R pu,

1.001 0}
1.000 5

1.000 0
0.999 5

0 05 1.0 15 20 25 30 35 40 45 50
t/s

B 5 ZFEAREXRBIIERRL
Fig. 5 Rotor speeds of generators for the original

and the reduced networks

1.2

0.8} p—
i
0.6} } ==

0.4+

T8 /p.u.

o

02} H
I
i
0 1 11 1 1 1 1 1 1 1
0 05 10 1.5 20 25 30 35 40 45 50
t/s

¢ T4 1 p.u.

o l'
04f A

4‘.

nol I
V.2 .
I
I

0 1 11 L L L 1 L L L
0 05 10 15 20 25 30 35 40 45 50

t/s

El 6 ZERRETREE
Fig. 6 Voltages at buses for the original and the reduced networks

4.2 39 TIRAERS

K7 A 2 10 /L 39 15 L RS MR LK,
WE RGN m (BRI R AL ) RS 220
KV, FEAEH RN 242 kV, B HEFREIN 65 pau..
AT, SRR 20 16 139, =AM
IR Ik F) 71.55 pau 70.26 pu il 72.48 p.u..
TSSO W T PR R BB, A R R /N6y
RGHAT N AMERRI 2, CAHERR T W72 2% 0] 8 A i B
TURCRANEEARE S B o AR 7 ol ANE AR SR X 3k
I3 = I LRI, Kl 8 R BhA REI 4%
G RGN L%, ] ILAE T T2 i BRIt S mes p v 4%
ARG KIS A RIS, SEE S RGO A 1 A
224, SZI 26 4%,

X EAE G R G AT S BRI R B o #r, d5
WIER 2 Prrm. RPeh i T # ARl SR M K )
6 AARIESCH, SCMIEIR RGBS PRI R AE K
B HES . A PRIE RGEA KA, KBNS REMIE
PR H EAE AT b . 36 3 WIX 6 4ol 0 %
P EARPRGSCR, v LU H RO e B S B T B
T, AN D = AN RR G, R IR B S R R
7 I 0 S NS e o3 9| M VA a1 [T 8




-2 @A &R B R

#0(G #9 I
30 == 37
- 25 26 - 28 29
) T =TF
#1 27 %
-1 318 17
1 8
39
16
lls ¢21
#1(G
4 14— 24
] .
3 23 |
5 2L v 19
9— L—
0 20

B B iwm B
7 R 39 B R ARGIELE

Fig. 7 Connection diagram of original 39-bus system

#10 @ 49
eql
30 = 37 @

- 25 — 40
: Il
#1

| TO_

eq2
8 Z{ERE 39 T mARGIELE

Fig. 8 Connection diagram of reduced 39-bus system

R 2 XERXSBARIE S R R S

Table 2 Current limiting sensitivity index of lines
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3-18(17-18) 0.001 0.002 0.000 04
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Table 3 Short-circuit current of excessive substations after

using line-outage measures
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