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Abstract

CPS (Cyber-Physical System) of power system is an important feature of smart grid. At present, there
is relatively little research on the spatial impact of the system protection information space on the
power system in the CPS. Therefore, it is necessary to focus on research to solve the problems of safe,
stable and reliable operation in power. This paper proposes an improved genetic algorithm to solve
the optimization problem of the network service routing path after the communication link is inter-
rupted. This method first analyzes the impact of cross-space risk propagation, and then analyzes the
influence of net-work communication link interruptions on the power grid through impacts such as
power flow impact, average service latency, and the whole network services balance, and finally
through an example simulation experiment. It shows that the proposed solution can improve the re-
liability of the network by ensuring that the optimized path is 49% better than the original path in the
service metrics of the entire network, based on the effect of delay and the impact of grid power flow.
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Figure 1. Interaction between information space and power space
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Figure 2. The steps of improved genetic algorithm
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Figure 3. A schematic diagram of the crossover operation
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Figure 4. A schematic diagram of the mutation operation
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Figure 5. The power communication network topology
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Table 1. Calculation results of load loss probability

1. ROEHEHEESR

REHEEERS I 45 £ 4] RAATEZ Loy
KFE - 0.0763
B st 0.0925
B 78t 0.0895
B B 0.0950
B TUARER 0.0889

B 7 B3R AT ARAL, 2N T AR B AR 2%, B 2R b A% S H XAy %73 5 IR P B A AN e
—o MIREEEE RGN, BMKEARHEERN 0.0763 =7.63%. % EEE RGN B RGENEME, &
g R A 0.0888 = 8.88%.

A 4 P R T T R4 S R B A ) A A . fR T A SR I A A SR ML A R R B R,
U 3255 2% ) SRR R A A S ME SR A 1o FEIR(EBERE h W 2251 i) SO R A b, 25 51k i IR R AR

DOI: 10.12677/s8.2018.86066 601 B HE L


https://doi.org/10.12677/sg.2018.86066

Wik 5

A TERERE 13~14 A1 13~17 #R MRS B0 T, R b SCHE H A i T o5k (0 38 SRV I s el AL B
N2 MR N 5% FR AT 25 B A2 A T

TEBREE T, QA KR 7, WV 100, &EAXECN 500, ZXHE P K09, &
FEEE P, 4 0.055, &R FERECHER, 2.2 A AR — B el B, AE o =0.8540, f=0.4994,

0 =0.1460 .
. (o ingatiE o imiTs00fcmthe]
2- 2 |8 [ [ ] 40 48as & 440 48 a8 e & 480 440 & sdsasdsasees
o e ° 1 P
2F e ® o e @ % ® e s e °
[ J
1.8
i . .
%11.6— . . .
.
ld;e o0 ¢ w o® ® ’ LI .o % ° .
12_..... .. ° ‘. ® o L] .. .‘ ..““. “ 0
ol e * L, e® e e ® L L ot ®
e ®o i ® P .,
1k ® e o L] ° e o
o L} ® L ° [ 3
O 8 | T | | | | 1 | ® | |
0 10 20 30 40 50 60 70 80 90 100
BRI

Figure 6. Space distribution of initial population and 500 generations after operation
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Table 2. Comparison of original service paths and optimized service paths
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Figure 9. The optimal solution produced by each iteration
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