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( Installation of Test Equipment for Lightning Surge Complying with International Standard)
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Abstract

Recently KS documents related to lightning protection were revised complying with the requirements of IEC
standards. Lightning protection parts are divided three in IEC, those are arrestor(60099), SPD(61643), and
protection facilities(62306). According as international standard is applicable in Korea, type tests, routine tests,
and acceptance tests shall be made to demonstrate compliance with the relevant standards. KESRI have
installed test equipment which is funded by Ministry of Commerce, Industry and Energy fit for lightning
surge test form 2002, and we introduce the test equipments in detail.
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Table 1. Applications and specifications of the
surge generator

- Surge V& monitoring

7t |+ Open-Circuit Voltage
20k Vpeak

+ Close-Circuit Current : 8/20us to > 10kApeak

- Ring-Wave Surge Simulation

1.2/50us to >

i
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- Surge Simulation for ANSI/IEEE (62.41
- IEC 61643(ClassIl) T+Z ol g3l HAE
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Fig. 1. Surge generator

2.2 Impulse Test System
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Table 2. Applications and specifications of the
impulse test system

- Charging Voltage : 100kV
- Total Charging Voltage : 800kV
+ Charging Energy : 60k]
- Impulse Capacitor : 183nF
+ Number of Capacitor : 8
- Time difference between impulse : 40s
- Supply Voltage : AC 220V
1 |© IVG mode
- Wave Shape @ 1.2/50us
- Output Impulse Voltage(No Load) : 760kV
O ICG mode
- 8/20us Impulse Current/Residual Voltage
. BOkA/36kV
- 4/10us Impulse Current/Residual Voltage
¢ B0kA/100kV
© Shunt
- 20kA, B0KA
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Fig. 2. Impulse test system in the 800kV class
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2.3 ICG(Umpulse Current Generator)
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Table 3. Specifications of the
generator

© IEC 60099-4(2001) A7+l &3
- Measuring equipment and accuracy
- Residual voltage tests

~ Steep current impulse
- Lightning impulse
- Switching impulse
- Long duration current impulse withstand test
- General
- Line discharge test requirements for 20kA
and 10KA arresters
- Operating duty test
- Charging voltage : 100kV
- Rated impulse energy : 200k]
- Impulse capacitance @ 400F
- Time difference between impulse :

impulse current

<H0sec

a9 3. dAFLAEA
Fig. 3. Impulse current generator
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2.4 AC test system
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Table 4. Specifications of the AC test system

- Rated voltage : 300kV

- Rated current : 1A

- Rated power : 300kVA

- Frequency : 60Hz

- Duty cycle : 1h ON - lh OFF, 6times per day
- IEC 60060-1 A &3l &%

- [EC 60060-2 X873 &8

1% 4. AC A AR
Fig. 4. AC test system
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¥ 5 EEERVY 737 Table 6. Specifications of the thermal image
Table 5. Specifications of the reference divider camera

+ Capacitance : 375pF - 2 BEES 0 -40~1200C

- Lightning impulse(1.2/50us) * + 800K Vpeax 2% 003T

- Switching impulse(250/2500us) % 700Kk Veeax Z2RARUNE 1 22%

- AC voltage(50/60Hz) : 400kVrms e

- AC duration : 5 h (at 200C)
- Divide ratio : 2000 : 1
- Ambient temperature : 5~40C

O 5 EEEY)
Fig. 5. Reference divider
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- pixel/frame : 320240
- Built in LCD : 35"
A3y durshy SA1EY 2 7S
- Interface : ethernet, usb2.0 or IEEE13%4
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Fig. 6. Thermal image camera

! Ruer 1| Hewe 2 Rect 3| Rect d] 8 6 i
Emissivii F k) 3 Y

R 95 1ida 33

e Temp 0 M WML w T

Max Temp °C CREEEE

2% 7. AR Qdzbe mpel e o) Zold o
Fig. 7. Infrared thermal image of varistors through
surge current
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Table 7. Specifications of the high speed camera
- 100,000 fps ©]42] color digital image &%

- 4GB °]/49 recording memory

- & =3A7F 0] psolst

- IS0800 ©)/d AA7ls, 12bit Sensor

- 3MA9] © Gigabit ethernet or IEEE13%4

- Trigger : TTL pulse or /W close

- Strobe sync : TTL pulse

O 8. &= ¥y st
Fig. 8. High speed camera
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