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Abstract: Digitalization in power grid sector will become a
strong support in the future for the upgrading of power industry.
However, there are some hidden risks on the security of
traditional power grid with the boom of new technologies, for
example cloud computing and 5G. As a result, risk evolution
of the digitalization in power grid sector has become one of
the important issues. Multi-station integration has become the
leading project in the process of digitalization in power grid
sector. This paper proposes and establishes a safety index system
regarding the operational risks of multi-station integration. It
uses the chi-squared automatic interaction detector (CHAID)
approach to conduct a structural analysis on the basis of
empirical research and data collection. Both the sorting of risk
importance and the risk profiles are obtained from the branch
results of the operational risk decision tree. This will be a vital
foundation for the economic operation and risk minimization of

the multi-station integration.

Keywords: power grid digitization strategy; multi-station
integration; structural transmission; risk; CHAID
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Fig.1 Operational performance early warning signals and risk drivers
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Table 1 Trust level analysis

27K RIETSIT  DEMBREY  Cronbach
HHKME(CITC) aBRE aBRE
5 K ALt IR 0.497 0.820
s NI o s 0.505 0.819
X A7 B XU 0.482 0.821
LU 2 AU 0.560 0.815
WA 55 AU 0.532 0.817
HBIT Sk 22 5 AU 0.478 0.822 0.833
0% S RS 0.542 0.816
T 2R DAL 0.493 0.820
2R AU 0.487 0.821
HOR AR 0.537 0.816
AT 0.470 0.823
1 drifiEfbCronbach aZR%0490.834.
z2 MESH
Table 2 Validity analysis
KMO Bartlettf@ 36
K7 1048.144
0.893 A 55
P{H 0.000
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Table 5 Risk conditions for multi-station fusion

RUBf#R

ﬁfﬁ TR WIXE  BR OB BR SRRE Rdm M5 SESE SFESH BR
ERRE AR kg Rk Rk R R R KRR AR

1 0, 1, 3 <0.0 <0.0

2 0, 1, 4, 9, 23 <0.0 >0.0 <00 =00

3 0, 1, 4, 9, 24, 25 <0.0 >0.0 <00 >0.0 <0.0

4 0, 1, 4, 9, 24, 26 <0.0 >0.0 <00 >0.0 >0.0

5 0, 1, 4, 10, 21 <0.0 >0.0 >0.0 <0.0

6 0, 1, 4, 10, 22, 27 <0.0 >0.0 >0.0 >0.0 <0.0

7 0, 1, 4, 10, 22, 28 <0.0 >0.0 >0.0 >0.0 >0.0

8 0, 2,5 7 >0.0 <0.0 <0.0

9 0, 2,5 8 19 >0.0 <0.0 >0.0 <0.0

10 0, 2, 5, 8, 20 >0.0 <0.0 >0.0 >0.0

11 0, 2, 6, 11 >0.0 >0.0 <0.0

12 0, 2, 6, 12, 13 >0.0 >0.0 >0.0 <0.0

13 0, 2, 6, 12, 14, 15 >0.0 >0.0 <0.0 >0.0 >0.0

14 0, 2, 6, 12, 14, 16 >0.0 >0.0 >0.0 >0.0 >0.0
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Table 6 Train the revenue data for each node of the sample

TR TR N T R% HiE E55U/%
16 226.00 65.89 10.89 109.00
20 18.00 5.25 9.72 97.28
28 29.00 8.45 9.69 96.95
13 6.00 1.75 9.33 93.39
15 5.00 1.46 9.20 92.05
11 8.00 2.33 8.38 83.80
27 4.00 1.17 8.25 82.55
21 11.00 3.21 8.00 80.05
26 5.00 1.46 8.00 80.05
7 6.00 1.75 7.33 73.38
19 4.00 1.17 7.25 72.54
25 5.00 1.46 6.60 66.04
23 7.00 2.04 5.57 55.75
3 9.00 2.62 3.89 38.91

®7 OGERRRA SR

Table 7 Revenue data accumulated from the training sample

TR HE: N TEA% #iE EE/%
16 226 65.89 10.89 109.00
20 244 71.14 10.81 108.14
28 273 79.59 10.69 106.95
13 279 81.34 10.66 106.66
15 284 82.80 10.63 106.40
11 292 85.13 10.57 105.78
27 296 86.30 10.54 105.47
21 307 89.50 10.45 104.56
26 312 90.96 10.41 104.16
7 318 92.71 10.35 103.58
19 322 93.88 10.31 103.20
25 327 95.34 10.26 102.63
23 334 97.38 10.16 101.65
3 343 100.00 9.99 100.00
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