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. . ) . Xi ’an Tiangong Electric
Client Xi ’an Tiangong Electric Co.,Ltd Manufacturer
Co.,Ltd
Object Metal Oxide Varistor Type ®32mmx36mm
Sampling procedure By the client delivery Serial No. 19 resistors (301~319)
Test Category Characteristics test Date 2023.02.13~2023.03.31
1. GB/T 11032-2020 Metal-oxide surge arresters without gaps for a.c. systems
Requirements 2. IEC 60099-4 Edition 3.0 (2014-06)
a.c. systems
) The metal oxide Varistor(®32mmx3
Conclusion -
11032-2020 and IEC 60099-4 Edition 3.0 (2014-006).
Note Note :See appendix A for sample instruction.
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Test Results
No. Item Requirements Results Evaluation
Lightning
. <15.46+0.5kV, 15.38kVy~15.41kV,,
impulse
Switching | N for detail
1 | Residual voltage test impulse Data only See the text for details Data only
Steep
current Data only See the text for details
impulse
High current impulse .
2 . 4/10us~ 65 kA . 2times 63.6kA~65.0kA Pass
withstand test
Repetitive charge transfer
3 rating withstand test Qr=103C 0.331C~0.368 C Pass
Test to verify long term Prox<<1.3Puin,
4 | stability under continuous Charge ability 85%, 115°C,1000h. Pass

operating voltage

Pall.max g 1 . 1Pstart.

(No content in this page below)
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Content:

1 Residual voltage test
1.1 Lightning impulse residual voltage test

Samples 301 302 303

Measured value kv 6.41 6.45 6.43
Uimaac -

Specified value kV, =6.38

) 8/20us, 2.5kA kVp 14.59 14.56 14.54
Resistor

8/20us, S5kA kVp 15.39 15.41 15.38
8/20us, 10kA kVp 16.85 16.84 16.82
Specified value kV, <15.46+0.5

Note 1: Shunt 0.025 V/A, divider K&=206.8
Note 2: According to the determined residual pressure, draw the residual voltage and current curve, in the curve corresponding to the
nominal discharge current read residual voltage, defined as the lightning protection lightning protection level.

1.2 Switching impulse residual voltage test

Samples 301 302 303
Uimaac kv 6.41 6.45 6.43
) Residual voltage at 250A kV, 12.16 12.08 12.06
Resistor
Residual voltage at S00A kV, 12.57 12.55 12.52
Residual voltage at 1000A kV, 13.24 13.24 13.20
Note: Shunt 0.025 V/A, divider K4=206.8
1.3 Steep current impulse residual voltage test
Samples 301 302 303
) Uimaac kv 6.41 6.45 6.43
Resistor
8/20us, SkA kV, 16.62 16.60 16.57

Notel: Shunt 0.0267 V/A, divider K4=59.8,
Note 2:  If Uresa/ Urest is less than 2%, there is no need to correct Inductive effect.

Data only. Test waveform is shown in figure C.1 ~ figure C.3.

(No content in this page below)
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2 High current impulse withstand test

Environment temperature: 13.0°C humidity: 71%

Samples 304 305 306 Specified value
Uimapc  (Positive +) kv 8.91 8.91 8.90 /
Uimapc (Negative -) kv 8.89 8.90 8.92 /
8/20pus  Uskap before kV, 15.37 15.34 15.35 /
65kA, The
18t 1mpulse 63.6 64.0 64.4 interval should
kA allow the samples
21 impulse 64.0 63.8 65.0 to cool to ambient
temperature
Uimapc  (Positive +) kV 8.85 8.89 8.87 /
Change rate (Positive +) % -0.67 -0.22 -0.34 /
Uimapc (Negative -) kV 8.79 8.84 8.80 /
Change rate (Negative -) % -1.16 -0.67 -1.35 /
No puncture,
Visual inspection No puncture, flashover or cracking. flashover or
cracking.

Note: Shunt 0.001V/A.

Fulfilled the requirements. Test waveform is shown in figure C.4.

(No content in this page below)
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3 Repetitive charge transfer rating withstand test
Environment temperature: 14.0°C  humidity: 93%

Samples 310 311 312 313 314 315 316 317 318 319
Before Uimaac, kV 6.37 | 6.40 6.37 6.39 6.41 6.41 6.37 6.38 6.38 6.40
test 8/20usUska, KV | 1540 | 15.32 15.34 1532 | 1532 | 1536 | 1540 | 1534 | 1535 | 15.34
Qs» C Qrs (Claimed repetitive charge transfer rating) X 1.1=0.33

It Quw C 0338 | 0.348 | 0350 | 0362 | 0368 | 0358 | 0347 | 0351 | 0364 | 0.368
ond Quw C 0.346 | 0.338 | 0.337 0340 | 0348 | 0346 | 0338 | 0340 | 0.343 | 0.346
3rd Quw C 0352 | 0342 | 0.335 0334 | 0347 | 0352 | 0342 | 0339 | 0346 | 0.340
4t Qu» C 0.349 | 0339 | 0331 0336 | 0342 | 0339 | 0339 | 0341 | 0339 | 0.335
5th Quw C 0.349 | 0345 | 0342 0341 | 0349 | 0345 | 0345 | 0346 | 0342 | 0.348
6h Quw C 0.348 | 0.338 | 0.339 0337 | 0348 | 0338 | 0341 | 0338 | 0336 | 0.348
7t Quw C 0346 | 0348 | 0.345 0344 | 0346 | 0348 | 0342 | 0342 | 0347 | 0346
gth Qu» C 0349 | 0342 | 0341 0346 | 0349 | 0342 | 0337 | 0336 | 0338 | 0.341
gth Quw C 0.349 | 0350 | 0.340 0341 | 0349 | 0350 | 0348 | 0351 | 0350 | 0.339
100 Quw C 0.348 | 0.346 | 0.346 0338 | 0348 | 0346 | 0340 | 0342 | 0342 | 0.339
11t Quw C 0338 | 0345 | 0341 0346 | 0338 | 0345 | 0342 | 0346 | 0349 | 0.346
12t Qu» C 0342 | 0338 | 0342 0352 | 0342 | 0338 | 0339 | 0340 | 0346 | 0.344
13t Quw C 0.339 | 0.344 | 0.339 0348 | 0339 | 0344 | 0338 | 0345 | 0.347 | 0.350
14t Quw C 0346 | 0.338 | 0.343 0345 | 0345 | 0336 | 0334 | 0341 | 0338 | 0.341
15t Quw C 0352 | 0342 | 0342 0338 | 0341 | 0339 | 0342 | 0352 | 0346 | 0.339
16t Quw» C 0.350 | 0339 | 0336 0342 | 0340 | 0332 | 0337 | 0345 | 0337 | 0334
17t Quw C 0.345 | 0.345 | 0.349 0349 | 0346 | 0351 | 0345 | 0348 | 0350 | 0.354
18t Quw C 0.338 | 0.341 0.347 0347 | 0341 | 0342 | 0343 | 0349 | 0343 | 0.341
19t Quw C 0348 | 0342 | 0.345 0341 | 0341 | 0348 | 0346 | 0342 | 0346 | 0339
20t Quw» C 0346 | 0342 | 0339 0339 | 0340 | 0345 | 0343 | 0334 | 0342 | 0335
Uimaac, kV 639 | 6.40 6.35 6.39 6.39 6.39 6.39 6.38 6.40 6.37

Change rate, % | +0.31 0 -0.31 0 -0.31 -0.31 -0.31 0 -0.31 -0.47
Test 8/20ps Uska, KV | 15,56 | 15.58 15.54 1554 | 15.58 1552 | 15.53 1556 | 15.58 15.52
evalua- | Changerate,% | +1.04 | +1.70 | +130 | +1.44 | +1.70 | +1.04 | +0.84 | +1.43 | +1.50 | +1.17

o One 8/20 current 4.02KA (0.5kA/cm?=0.5 X 3.14 X (3.2/2)>=4.02kA which is lower than 2 times I,)
impulse, kA 425 | 436 428 4.52 438 4.56 4.45 4.48 4.29 435
Visual inspection | All the samples have no puncture, flashover or cracking.

Note: Shunt 0.0019V/A.

Fulfilled the requirements, the test waveforms were shown in fig C.5.
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4 Test to verify long term stability under continuous operating voltage

Samples 307 308 309
Uimapc, kV 8.93 8.94 8.88
Uct, KVims 5.37 5.37 5.37
Charge rate,% 85.0 84.9 85.5
Uimaac, before test 6.43 6.45 6.41
Uimaac,after test 6.54 6.52 6.52
Change rate, % +1.71 +1.09 +1.72
Power losses Pgtart, 3h, W 0.70 0.79 0.69
Power losses Pioon, W 0.53 0.63 0.57
Power losses P2oon, W 0.53 0.56 0.52
Power losses P3oon, W 0.49 0.54 0.51
Power losses Paoon, W 0.52 0.51 0.51
Power losses Psoon, W 0.53 0.53 0.51
Power losses Peoon, W 0.54 0.53 0.51
Power losses P7oon, W 0.54 0.53 0.51
Power losses Pgoon, W 0.52 0.52 0.51
Power losses Pooon, W 0.54 0.52 0.50
Power losses Peng, 1000+8h, W 0.53 0.53 0.51
Puin, W 0.49 0.51 0.50
Paiimax, W 0.70 0.79 0.69
Prmax / 1.3Pmin 0.848 0.799 0.785
Paitmax/1-1 Pstart 0.909 0.909 0.909

Because Pmax<5 1.3Pmins Pallmax << 1. 1Pgtar, the samples fulfilled the requirements.

Note: The temperature of blocks:115+4°C.

Fulfilled the requirements, the accelerated ageing curves were shown in fig 1.
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Fig1  The Accelerated ageing curve of samples
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Appendix A: Sample instruction

Sample instruction:

1) 19 resistors, number EETC02-23/01/20-0049-301~ EETC02-23/01/20-0049-319 , short for 301~319 in

report.
Appendix B: Main test device
NO.| Device name Device NO. Measurement Uncertainty Calibration institution Expiration
/Accuracy date
| impulse current EETC02-0003 820 us  40kA Uni=0.015 k=2 National center for high 2023-06-23
generator 4/10 us 130 kA voltage measurement
impulse current 8/20 us  40kA30kV Urei=0.015 k=2 National center for high
2 EETC02-0005 2023-06-29
generator 4/10us 2kA 30kV Uri=0.018 k=2 voltage measurement
Steep current . .
. 8/20 us 40 kA 30kV Urei=0.015 k=2 National center for high
3 1 EETCO02-0004 2023-06-29
Hopuise 30/80 us 2 kA 30kV Urer=0.018 k=2 voltage measurement
generator
Hubei province
DC reft i
4 TERETENCe | B BTC02-0049 DC 0~9 kV Ura=0.008 k=2 metgological 2023-07-12
voltage tester metrological verification
station
Accel q Hubei province
ccelerate :
: . 115C U =03"Ck=2 metggilogical 2023-08-03
aging device metrological verification
5 EETC02-0036 .
for MO station
resistor 0~10kV Uw=0.013 k= | ational center forhigh | )\ 55 g

voltage measurement

(No content in this page below)
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Appendix C The typical test waveform

Tek i3 Big?  TekiE(T i 7
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53
Fig C.1 Lightning impulse current and residual voltage waveform (sample 301, shunt 0.025V/A, divider K¢=206.8)
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TekiE(T i
] ~05.20us @ 58.80V
O 304.8us @ 0.000V
A400.0ps A58.80V
i-a—\ T e S A
\ 3
R A 7.
g, ,/ \\ (//
o) S — ] ;
I i) AR
7= -
[b)
& B
( 2 @ 200V JFo,ous ][ﬁknng][ D \ -83.2 AJ 7] \ @ 200V )[400}15 ][ﬁkogfmr)][ D —xa.zA]
Fig C.2 Switching impulse current and residual voltage waveform (sample 301, shunt 0.025V/A, divider K¢=206.8)
Teki2i3 il Tek iZ{T i
8] 29200 @  5.086kA : Q
@ 70.80ps @ 0.000 A E ) [b]
£100.0ps £5.086kA

T T «

2 ) 10.0p5 100M7 /8 @ 2038 2023 L 2 J{m.om 100MiT/8 @ S ][203)% zoza}
@ L.57kA 10k £ 2.06kA 08:27: 37 @ 1.87kA 10k & 2.06kA 08:28: 29

Fig C.3 Steep impulse current and residual voltage waveform (sample 301, shunt 0.0267V/A, divider K¢=59.8)
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[T -30.50us @  63.60kA
O ~30.50us @ 0.000 A

£0.000 5 A63.60kA
«
O |:

(@B T 200k

T
10k & -23.6kA

FigC.4  Waveform of 304 conditioning test (first impulse)

RS T=7.6uS;Tt=20.1uS

BERE© | 03373 &8O 0

Fig C.5 The 1% time of sample 310, Repetitive charge transfer withstand, 0.0019V/A
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Appendix D: Photos of the arrester

Fig D1: Outside view of MO resistor (®32mmx36mm)
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