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Test Research of Live Working in 1 000 KV UHV Substation
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2. State Grid Shaanxi Electric Power Company, Xi’an 710054, China)

Abstract: The minimum approach distances and complex gaps test are completed to insure the safety of workers
and apparatus during live working in UHV substation. Typical working condition of live maintenance in 1 000 kV
UHV substation were analyzed. Then switching impulse discharging test on air gaps that around the workers,
ground structures and the charged conductors were conducted and the discharging characteristic curve of typical
live working gaps were acquired under typical operation working. According to the switching overvoltage level of
the general designation in substation, the minimum electrical safety distance of live working are calculated quad
bundle bus phase-to-earth 6.8 m, phase-to-phase 9.1 m, hard tube bus phase-to-earth 6.2 m, phase-to-phase
9.0 m), the minimum complex gap of entering and leaving the quad bundle bus 6.2 m and the minimum
complex gap of entering and leaving hard tube bus by insulation lifting platform 6.3 m. Finally, the risk rate of
live working is checked in this article, which provides technical support for the safety of live working in
UHV substation.
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Fig. 1 Typical working conditions diagram of quad bundle
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Fig. 3 Electric wiring diagram of phase to ground test
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Fig. 4 Electric wiring diagram of phase to phase test
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Table 1 Test results in position 1
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Table 2 Test results in position 2

dy)/m UsykV T 1 i 22 &
7.5 2254 5.5
8.5 2 368 4.9
9.5 2 587 32
10.5 2714 4.6

dy/m Us/kV brifE w2 6
6.5 1 654 4.7
7.5 1 867 35
8.5 1975 4.1
9.5 2103 53
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Table 3 Test results in position 3

dy/m UsykV T o i 22 &
6.5 1947 3.9
7.5 2 094 4.7
8.5 2 308 43
9.5 2 445 5.2
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Table 4 Test results in position 4

dy/m dp/m UsykV T 1 i 22 &
0.5 6.0 1873 3.8
0.5 7.0 2 059 5.3
0.5 8.0 2198 44
0.5 9.0 2335 49
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Table 5 Test results in position 5
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ds/m Us/kV b O 22 &
6.5 1894 5.1
7.5 2 045 5.7
8.5 2211 4.9
9.5 2345 5.3
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Table 6 Test results in position 6
dg/m UsykV b i 22 8
7.5 2278 5.0
8.5 2411 54
9.5 2 651 53
10.5 2 803 4.2
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Table 7 Complex gaps test results in position 7

dy/m dp/m UsykV o v Al 22 &
0.5 6.0 1814 4.7
0.5 7.0 1998 4.3
0.5 8.0 2173 5.2
0.5 9.0 2 288 5.1
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Fig. 5 Discharging characteristic curves of minimum

approach distance(position 1-6)
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Fig. 6 Discharging characteristics curve of complex gap

(position 4 and position 7)
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Table 8 Calculation results of minimum

approach distances

(DAL ZABEm WK 1000 m %A EEE/m
1 6.4 6.8
2 8.4 9.1
3 5.6 6.0
5 5.8 6.2
6 8.3 9.0
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Table 9 Calculation results of complex gaps

(A 244 [ B/m W 1 000 m 414 [6] B /m
4 5.8 6.2
7 59 6.3
F10 m/MEITREFEFBEELBRER

Table 10 Risk rate of live working in minimum

designed safety clearance
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