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Summary
Apparatus YHI10W-216/562W  Polymer-housed metal-oxide surge arresters without gaps
Name NanYang JinNiu Electric Co.,Ltd.
Client Add: South of Zhongyuan Road, Industrial Cluster Zone, Tongbai County,
Connection NanYang Henan Province (474750 )
Tel: 0377-68356606 Fax: 0377-68356608

Manufacturer NanYang JinNiu Electric Co.,Ltd.

Manufacture date 2019.01

Manufacture serial No, | 19101

Nominal voltage U,

Arrester rated voltage U,
Arrester continuous operating voltage U,

Main | A.C. reference voltage(l, . .=1mA)

technical| DC reference voltage(ly . s =1mA)

data | Nominal discharge current I,

d| Lightning impulse residual voltage

by the Steep current impulse residual voltage

Switching impulse residual voltage

manufac-
Hiver Line discharge class 153
¥ g uy wings" of page 42. 43 and "Photographs "of
Shape and dimension of this report.
_ | @s52420
| red, silicone rubber
. . : & ) o \/
The test:d;d ol’l;‘lecdt1 is Tis 3 ﬁ%ﬁﬁ‘-}lousﬂd metal-oxide surge arresters without gaps
guarant y the Y o : - 5 :
e to 4 '-918“. . ';pr ests outline for YHI0W-216/562W Polymer-housed metal-oxide surge
comply with the' |— =
fogowmge;e!::l;al Ou el ng of YHI0W-216/562W Polymer-housed metal-oxide surge arresters
drawings JN.2005.2019 Outline Drawing of YH10W-216/562W Polymer-housed metal-oxide surge

arresters unit without gaps
1. Serial Number: Arresters No.1; Housing No.W; Sections No. B1~No.B3.
2. Client express:The DC reference voltage U, s pc<320k Vine, load rate 1 =85%, the arrester
consists of two units in series, the unit is arrester YH10WZ-108/281.

The arrester YHIOW-216/562W and the arrester YH10WZ-108/281 (in test report
Note No.190007B) are of the same series. The two products have the same structure and dimension.
the size of resistors. test technical requirements, so the following test project data of product
YH10W-216/562W: long duration current impulse withstand test. operating duty test.
power-frequency voltage-versus-time characteristics test. arrester weather ageing test. arrester
moisture ingress test, come from report of No.190007B.

Tests witnessed by: | Zhang Yu

Date of sample arrived:| 2019-01-22

Date of tests; From 2019-02-26 To 2019-07-31

Address of tests: | All the tests are performed at No.642, Daqing Area.
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Test Conclusion

Client: NanYang JinNiu Electric Co.,Ltd.
Type: YH10W-216/562W
Apparatus: Polymer-housed metal-oxide surge arresters without gaps
Manufacturer: NanYang JinNiu Electric Co.,Ltd.
Test Classification:  Type test
Tests have been performed:

Visual inspection of polymer housing

Inspection of creepage distance y

Direct current reference voltage test

Leakage current at 0.75U ¢ rer test - ok :
Power frequency reference voltage test y \ i
V& T4
. j /\ y

Continuous current test y

Internal partial discharge test £

Radio interference voltage test \ .

Seal test // " >

Residual voltage test MESS S ‘_\/ 4

Long duration current impulse withstand test = [Class 3 line discharge, 18 times]
Operating duty test A y [4/10ps,100kA, 2 times]
Power-frequency voltage-vers e characteristics test

Insulation withstand tests on the arrester housing

Bending moment

Test Judge: ot
GB/T 1\"63‘2,-2010 Metal-oxide surge arresters without gaps for a.c. systems
(IEC 60099-4:2006, MOD)

Conclusion:
All the tests above satisfied the requirements of standards.

Validity:
This test report from the date of approval, full three years must be required content of
the regular test reports, to continue the effectiveness this report.

Translated by: Cioctodty: TS AP
71 PR J -+

2

Date: 7-.7(; o8- y Date: ve!
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Visual Inspection of Polymer Housing

Atmospheric conditions: P=97.6kPa t=13.3C RH=38%

Serial No.: 1~3

By checked, no visible defects on the polymer housing surface.

Test result: Passed.

Date: 2019-03-04
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Inspection of Creepage Distance

Date: 2019-03-04

Atmospheric conditions: P=97.6kPa t=13.3C RH=38%
Max. operating voltage of equipment U,=126kV
Serial No. Crecp:i:: n:ll)stancc Ratio of( cur‘c:lpﬂ:%{:)dlslance
1 8390 333
Req. / =31

Test result: Passed.

Note:Ratio of creepage distance= Actual measured creepage distance/Uy,.
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Direct Current Reference Voltage Test

Date: 2019-03-15
Atmospheric conditions: P=98.4kPa =16.8'C RH=34%

Serial No. D.C. reference voltage Uy s at Iy or =ImA
(kV)
1 318.3
Req. =314

Test result: Passed.




No.190038B

X| HARI Test Report

Page 7 of 53

Leakage Current at 0.75U ¢ rf Test

Date: 2019-03-15

Atmospheric conditions: P=98.4kPa =16.8C RH=34%

. Leakage current at 0.75U ¢ rer
Serial No. (HA)
1 6
Req. =50

Test result: Passed.
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Power Frequency Reference Voltage Test

Date: 2019-03-15
Atmospheric conditions: P=98.4kPa =16.8'C RH=34%
A.C. reference voltage U, e 8t I, c = 1mA(peak/\2)
Serial No. (kV)
1 226.6
=216

Req.

Test result: Passed.
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Continuous Current Test

Date: 2019-03-15

Atmospheric conditions: P=98.4kPa t=16.8'C RH=34%
Continuous current
Applied U,
Serial No. (kV) 1(Peak) I(r.m.s.)
(HA) (nA)
1 168.3 120 525
Req. 168 =300 <1000

Test result: Passed.
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Internal Partial Discharge Test

Date: 2019-03-15

Atmospheric conditions: P=98.4kPa =16.8C RH=34%
Serial No Applied U, Conm;l:%us Amne Applied 1.05U, PD value
' (kV) o &) *0)
| 2164 10 176.8 4.5
Req. 216 2~10 176.4 <10

Test result: Passed.
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Radio Interference Voltage Test

Date: 2019-03-15

Atmospheric conditions: P=98.4kPa t=16.8C RH=34%
Testing frequency:1.0MHz
. Applied 1.05U, Field density RIV value
s (kV) (dB) @v)
1 177.1 40.3 103.5
Req. 176.4 / <2500

Test result: Passed.
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Seal Test

1

Immersed in boiling water test

NaCl content of boiling water is 1kg/m’

Date: 2019-05-22~2019-05-24

Keep time Req.
Serial No. Test items i %
(h) (h)
In boiling water 42 42
1 Immersed in water / /
Placed in air 6 =8
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Seal Test
Date: 2019-03-15~2019-05-24
2 Verification test
2.1 Direct current reference voltage at =ImA
Serial No. Before After Req. of Ujmanc Change Req. of change
3 (kV) (kV) (kV) (%) (%)
1 3183 317.7 =314 0.2 =5
2.2 Leakage current at 0.75Ugcr
Serial No. Before After Req. of i Change Req. of change
(HA) (uA) (uA) (HA) (uA)
1 6 8 <50 2 =20
2.3 Internal partial discharge at 1.05U,
Serial No Before After Req. of PD Change Req. of change
; ®C) (<) ©®C) (pC) (®C)
1 45 4.9 =10 0.4 <10
Test result: Passed. o

Note: Seal test. immersed in boiling water test and verification test of bending moment test combined.
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Residual Voltage Test

Atmospheric conditions: P=98.4kPa

[;=10kA

Ratio n=320/4.26=75.12

=168C RH=34%

1. Lightning impulse residual voltage test

Typical oscillogram see Fig. 190038B 3-1~190038B 3-3.

Date: 2019-03-15

Residual voltage of sections
(kV) Residualvolisge Max. residual
3 Ujmane of arrester at | voltage of Req.
Serial No. (kV) 0.51, Iy 21, i arrester at I, &V)
(kA) (kA) (kA) () k)
5 10 20
Bl 4.26 7.03 7.37 8.07 553.6
B2 4.26 7.05 7.35 8.09 552.1 553.6 =562
B3 4.26 7.03 7.36 8.08 552.9
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Residual Voltage Test

Date: 2019-03-15
Atmospheric conditions: P=98.4kPa  1=168'C RH=34%

2. Steep current impulse residual voltage test

1 Residual voltage Max. residual voltage of
Residual voltage at
Serial No. Ujmanc L of sections of arrester at I, arrester at I, Req.
V) P (k)
(kV) (kV)
Bl 4.26 7.88 591.9
B2 4.26 7.86 590.4 591.9 <630
B3 4.26 7.86 590.4
Note:

A steep current impulse at 10kA is applied to a metal block having the same dimensions as the resistor samples,

the peak value on the metal block is 0.15kV, 0.15/7.86=1.9%6=2%,50 no induc;ive correction is required.
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Residual Voltage Test

Atmospheric conditions: P=98.4kPa

t=16.8C RH=34%

Date: 2019-03-15

3. Switching impulse residual voltage test
2 z Max. residual
Residual voltage at Residual voltage of
Serial No. Utmanc 500A of sections arrester at SO0A voliage of REY
(kV) (kV) kV) arrester at S00A kV)
(kV)

Bl 4.26 5.57 418.4
B2 4.26 5.55 416.9 418.4 <478

B3 4.26 5.57 4184

Test result:  Passed.
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Long Duration Current Impulse Withstand Test

Atmospheric conditions: P=95.7kPa  =31.8'C RH=47%
Typical oscillogram see Fig, 190038B 9-4~190038B 9-6.

Date: 2019-07-15

Serial No. B4 B3 B6 Req.
Ujmane (kV) 438 438 4.38 /
Uy (kV) 3.01 3.01 3.01 3~6
8/20us,U gy, before (kV) 7.55 7.57 7.55 /
30/60ps,U 254, before (kV) 5.54 5.57 5.55 /
W (kT) 9.81 (class 3 line discharge )
i (ps) 2417 ( class 3 line discharge ) 2400(100%~120%)
Current  (A) 692 689 695 !
Ist. Voltage (kV) 5.88 592 ~ 5.89 !
Energy (k) 9.83 9.86 9.89 9.81 (90%~110%)
Current  (A) 688 675 686 {
2nd. Voltage  (kV) 5.92 6.06 5.96 /
Energy (kI) 9.84 9.89 9.88 9.81(100%~110%)
Current  (A) 685 671 678 /
3rd. Voltage  (kV) 5.93 6.09 5.99 /
Energy (kJ) 9.82 9.88 9.82 9.81(100%~110%)
Current (A) 693 692 694 /
4th. Voltage  (kV) 5.88 5.93 5.90 /
Energy (k) 9.85 9.92 9.90 9.81(100%~110%)
Current (A) 685 678 683 /
5th. Voltage  (kV) 5.93 6.08 5.97 /
Energy (kJ) 9.82 9.96 9.86 9.81(100%~110%)
Current  (A) 683 672 678 /
6th. Voltage  (kV) 5.95 6.12 5.99 /
Energy (kJ) 9.82 9.94 9.82 9.81(100%~110%)
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Long Duration Current Impulse Withstand Test

Continue last page
Serial No. B4 B5 B6 Req.

Current  (A) 692 692 694 /

Tth. Voltage  (kV) 5.92 5.93 5.90 /
Energy (kJ) 9.90 9.92 9.90 9.81(100%~110%)
Current  (A) 678 673 672 !

8th. Voltage (kV) 6.01 6.08 6.05 /
Energy (k) 9.85 9.89 9.83 9.81(100%~110%)
Current  (A) 675 663 668 /

9th. Voltage  (kV) 6.05 6.13 6.09 {
Energy (kI) 9.87 9.82 9.83 9.81(100%~110%)
Current  (A) 689 696 682 /

10th. Voltage  (kV) 5.92 5.96 5.97 /
Energy (kJ) 9.86 10.03 9.84 9.81(100%~110%)
Current  (A) 676 673 668 /

11th. Voltage  (kV) 6.03 6.09 6.08 /
Energy (k1) 9.85 9.91 9.82 9.81(100%~110%)
Current  (A) 673 668 665 /

12th. Voltage  (kV) 6.07 6.11 6.13 /
Energy (kJ) 9.87 9.86 9.85 9.81(100%~110%)
Current  (A) 695 691 682 /

13th. Voltage  (kV) 5.89 5.98 5.97 /
Energy (kJ) 9.89 9.99 9.84 9.81(100%~110%)
Current  (A) 678 672 675 /

14th. Volage  (kV) 6.05 6.09 6.05 /
Energy (kJ) 9.91 9.89 9.87 9.81(100%~110%)
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Long Duration Current Impulse Withstand Test

Continue last page
Serial No. B4 BS B6 Reg.
Current  (A) 668 665 668 /
15th. Voltage (kV) 6.08 6.15 6.10 /
Energy (k) 9.82 9.88 9.85 9.81(100%~110%)
Current  (A) 689 685 688 /
16th. Voltage  (kV) 5.91 6.02 5.99 /
Energy (kJ) 9.84 9.97 9.96 9.81(100%~110%)
Current  (A) 671 668 678 /
17th. Voltage (kV) 6.05 6.11 6.08 !
Energy (kJ) 9.81 9.86 9.96 9.81(100%~110%)
Current  (A) 668 659 665 /
18th. Voltage (kV) 6.11 6.17 6.14 /
Energy (k) 9.86 9.83 9.87 9.81(100%~110%)
Withstand  times 18 18 18 18
Checking samples All right All right All right All right
8/20us, Ujga, after (kV) 7.51 7.64 7.59 /
Change of Ujgea (%) 0.5 0.9 0.5 =5

Note:

2) This test is the class 3 line discharge withstand test.

Test result: Passed. (Test data come from the No.190007B test report.)

1) Each sample shall be subjected to 18 current impulses in six groups of three impulse, with time between impulses
within a group of 50s to 60s and time between groups sufficient for cooling to ambient temperature.
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Operating Duty Test

1. Accelerated ageing test

Parameters of arrester

Required testing temperature: 115 C+4K

U, =108kV  U.=84kV  U;a=157kV load rate n=85% ( Declared by client )
Required voltage value U= (77 U pa)/ 2
Testing time: 1000h+100h; Actual time:1001h

Date: 2019-02-26~2019-04-09

Serial No. Al A2 A3 Req.
Ujma (kV) 4.14 4.14 4.14 /
Ua (kV) 2.49 2.49 249 2.49

Power losses
Time (W) Tem(p.(e:r;:mm
Al A2 - A3
2019.02.26 16:00 2.072 2.033 2.058 115.1
2019.02.26 17:00 2.345 2252 2.249 115.3
2019.02.26 19:00 2212 2.223 2.226 115.4
2019.03.02 23:00 2.206 2212 2222 115.3
2019.03.07 03:00 2.203 2.208 2212 115.3
2019.03.11 07:00 2172 2.178 2.165 115.2
2019.03.15 11:00 2.136 2.132 2.141 115.0
2019.03.19 15:00 2.112 2.108 2.102 1154
2019.03.23 19:00 2.025 2,013 2.011 115.2
2019.03.27 23:00 1.934 1.943 1.937 115.2
2019.04.01 03:00 1,927 1.932 1.923 115.2
2019.04.05 07:00 1.918 1.925 1.916 115.1
2019.04.09 11:00 1.886 1.916 1.905 115.2
Pia 2.345 2252 2.249
Pac 1.886 1.916 1.905 k ’;;Z;'P’:"‘
Piq 1.886 1.916 1.905
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Operating Duty Test

Atmospheric conditions: P=96.0kPa

=22.8C RH=69%

2. Switching impulse operating duty test

Date: 2019-04-23

Serial No. B7 B8 B9

Ujmanc (kV) 8.20 8.20 8.20

8/20us, Ujpa, before (kV) 14.62 14.60 14.66

30/60ps,U 254, before (kV) 10.42 10.40 10.42

Uy (kV) 5.64 5.64 5.64

U (kV) 4.38 4.38 4.38
Conditioning test :Applied power frequency voltage 1.2U,=5.26kV, 8/20us,1,=10kA, 20 times, 60°before peak.

Ist. 10.12 10.24 10.00

2nd. 10.11 10.35 10.46

3rd. 10.28 10.18 10.28

4th. 10.47 10.16 10.15

5th. 10.20 10.35 10.40

6th. 10.34 10.49 10.45

7th. 10.38 10.27 10.33

8th. 10.01 10.45 10.39

9th. 10.23 10.32 10.23

Current 10th. 10.24 10.32 10.43

(kA) 11th, 10.48 10.25 10.37

12th. 10.09 10.42 10.06

13th. 10.19 10.18 10.07

14th. 10.39 10.04 10.10

15th. 10.42 10.46 10.47

16th. 10.05 10.03 1031

17th. 10.44 10.02 10.12

18th. 10.17 10.31 10.29

19th, 10.04 10.31 10.08

20th. 10.26 10.49 10.14
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Operating Duty Test
Continue last page
Serial No. B7 B8 B9
Ist. current (kA) 100.3 99.9 99.6
4/10us hi‘ili) :;sﬁ:t impulse Cool 10 23°C
2nd. current (kA) 047 | oss 975
Heated to 60°C ,applied 2 times class 3 line discharge withstand
Applied class 3 line discharge impulse energy (kJ) 18.36(100%~110%)
Virtual time T (ps) 2417 [2400(100%~120%) }
Current (A) 690 696 692
Rt p:ls'ei’:giz“"ge Voltage &v) 11.44 1154 1.5
Energy (k) 19.08 19.41 19.23
Current (A) 679 674 681
2“"'°i‘l‘:;u3lslei';:“;°y"‘"g° Voltage (kV) 11.58 11.62 11.62
Energy (kJ) 19.00 18.93 19.13
Applied power frequency voltage within 42ms
Applied U, (kV) 5.64 5.64 5.64
Keeping time at Uy, (s) 10 10 10
Applied U, (kV) 4.38 4.38 4.38
Ist. minute 6.15 6.27 6.11
kb 15th. minute 3.03 2,98 3.02
30th. minute 1.96 1.88 1.89
Checking samples All right All right All right
8/20ps, Ujgpa, after (kV) 14.60 14.62 14.62
g{h:"q_i‘;l)’"’“ %) 0.1 0.1 03

Test result: Passed. (Test data come from the No.190007B test report.)
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Power-frequency Voltage-versus-time Characteristics Test

Date: 2019-04-23

Atmospheric conditions: P=96.0kPa 1=22.8C RH=69%
Serial No. B10 Bl B12 B13
Uimape (kV) 8.28 8.28 8.28 8.28
U, (kV) 5.70 5.70 5.70 5.70
Uy (kV) 444 4.44 4.44 4.44
30/60ps.U 254 (kV) 10.46 10.50 10.50 10.48
Heated to 60°C, applied 2 times class 3 line discharge withstand
Applied class 3 line discharge impulse energy (kJ) 18.63 (100%~110%)
Virtual time T (us) 2417 [ 2400(100%~120%) ]
Current  (A) 682 685 679 689
e °i';f;u3ls‘:“:ng“f°},“°‘g° Voltage (V) 11.66 11.62 1.7 11.62
Energy  (kJ) 19.22 19.24 19.20 19.35
Current  (A) 668 669 663 668
m“’;ﬁufs'ei"ei::yme Voltage (kV) 11.76 11.62 11.84 .72
Energy (k) 18.99 18.79 18.97 18.92
Over-voltage times K 12 1.1 1.05 1.0
Applied over-voltage KUy, (kV) 6.84 6.28 5.98 5.70
Keeping time 0.1s 10s 30s 1200s
Applied U, (kV) 4.44 444 444 444
Keeping time at Uy, (min) 30 30 30 30
Checking samples All right All right All right All right
Over-voltage times K 1.2 1.1 1.05 1.0
Req.
Keeping time 0.1s 10s 30s 1200s

Test result: Passed. (Test data come from the No.190007B test report.)
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Insulation Withstand Tests on The Arrester Housing

Date: 2019-07-16
Atmospheric conditions: P=96.1kPa =29.5'C RH=66%
1.Lightning impulse voltage withstand test
U=950kV Arc distance =2364mm
Correction factor: K=1.007
Applied voltage after adj. U= U, *K;=956.7kV

ISerial U, Test value U,
No. (kV,) V) Times Result
Ist~5th, | 9636 | 9652 | 9678 | 961.8 963.8
+ | 6th~10th. | 9630 | 9579 | 9594 959.0 961.5 15 ;}‘g g:;‘;;“v';

11th~ 15th. | 964.7 963.8 960.5 961.5 961.6

w 956.7
Ist.~ 5th. 959.8 964.6 961.4 964.7 967.4

= No puncture
- | 6th~ 10th. 958.1 966.5 960.2 967.0 966.6 15 06 Dashora:

11th~15th. | 964.2 965.9 959.0 958.0 963.1
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Insulation Withstand Tests on The Arrester Housing

Atmospheric conditions : P=96.1 kPa  t=29.5C  RH=66%
2. Power-frequency withstand voltage test
Arc distance L=2364mm  tye=26.5C
Rain conductivity: 105.1pS/cm
Rainfall: horizon: 1.29mm/min, vertical: 1.39mm/min
Wet: Correction factor: K;=0.991
=395kV Applied voltage after adj. U= U, <K; =391 AkV

Date: 2019-07-16

Test voltage Keeping ti
Serial No. U, (::iﬁ)"me A
(kVims)
No puncture
W Wet 392.2 ! No flashover

Test result: Passed. -
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Bending Moment Test

1. Bending moment test
Fi=980 N, F»=417.2 N, Applied bend load F=2.5 * (Fy+Fy/2)=2971.5 N (Applied on the arrester top.)

Date: 2019-07-29

Bending 3 -
Keeping Offset/Housing
Serialius) o mement fme | (OfetMax | Offect height Checking samples
F (mm) (mm) %
(s) (%)
(N)
1 3.0 90 730.5 102.0 3.7 No suddenly change
Req. 2.9715 60~90 / / =5 No suddenly change
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Bending Moment Test

Atmospheric conditions: P=96.4kPa

=30.8C

2. Sealing check(hot water immersion method)

RH=5%9%

Date: 2019-07-29

Hot water Environment | Temperature Immersion
Serial No. temp emp difference time Checking samples
('C) (C) (K) (min )
1 77 30.8 462 35 There is no continuity air
bubbles
Req. / / 4555 >30 There is no continuity air

bubbles
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Bending Moment Test

3.

Immersed in boiling water test

NaCl content of boiling water is 1kg/m’

Date: 2019-07-29~2019-07-31

Serial No. Test items s R(;‘)"
In boiling water 42 42
1 Immersed in water / /
Placed in air 6 =8
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Bending Moment Test

4. Verification test

4.1. Direct current reference voltage at Iy e =1mA

Date: 2019-07-01~2019-07-31

‘. Before After Req. of Uynanc Change Req. of change
S V) (kv) V) (%) %)
I 3183 317.7 =314 0.2 <5
4.2. Leakage current at 0.75Uqc e
? Before After Req. of Ij Change Req. of change
e (@A) (A) (A (A) (uA)
1 6 8 <50 2 <20
4.3. Internal partial discharge at 1.05U.
Serial No Before After Req. of PD Change Reg. of change
; ®C) (pC) ®C) - »C) ®C)
1 4.5 49 <10 04 <10
4.4 8/20ps residual voltage at SkA
: Before After Req. of Uy Change Req. of change
peam o, &) &v) ®V) %) %)
1 526.3 527.2 / 0.2 =5
4.5 Resistive current at U,
Serial No. Before(peak) After(peak) Req. of I{peak) Change Reg. of change
3 (pA) (pA) (pA) (%) (%)
1 120 130 =300 8.3 =20

Test result: Passed.
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Arrester Moisture Ingress Test

1. Terminal torque preconditioning test

Date: 2019-04-12

Req.

Serial No. qu(‘{: ;‘p;)]wd TOlm:';;e ek Checking samples
5 100 30 All right
100 30 All right
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Date: 2019-04-12~2019-04-16
2. Thermo-mechanical preconditioning test
Client express: applied bend load F=1.8kN (Applied on the amrester top)

Applied bend load
Testing F Keeping
Serial No. Test time(keeping warm) temperature Angle time
(C) 5 Bend load )
!o (kN)
)
04.12 16:50 - 04.13 08:51 +60.0 0 1.8 16
04.13 17:20 - 04.14 09:23 =252 180 1.8 16
5
04.14 17:00 ~ 04.15 09:04 +45.2 270 1.8 16
04.15 17:30 ~ 04.16 09:31 -40.0 q 90 1.8 16
: 60'C—-25TC
Req. Twice cycles of heat and cold —45°C - 40C 0~ 360 1.8 =16
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Arrester Moisture Ingress Test

Date: 2019-05-22~2019-05-24

3. Immersed in boiling water test

NaCl content of boiling water is 1kg/m’
Serial No. Test items Kocg‘;:me R(:;‘
In boiling water 42 42
! /

Immersed in water

Placed in air
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Arrester Moisture Ingress Test

Date: 2019-03-15~2019-05-24
4. Verification test

4.1. Direct current reference voltage at Iy e = ImA

Serial No Before After Req. of Ujmanc Change Req. of change
; (kV) (kV) (kV) (%) (%)
5 162.2 161.8 >157 0.2 <5

42. Leakage current at 0.75U g res

; Before After Req. of Iy Change Req. of change
B (1A) (1A) (uA) (1A) (uA)
5 4 6 <50 2 <20

4.3. Internal partial discharge at 1.05U¢

Serial No. Before After Req. of PD Change Req. of change
) (pC) (pC) ®C) J ®C) (rC)
5 4.1 4.8 =10 0.7 <10

4.4 8/20ps .residual voltage at SkA

g Before After Req. of Upes Change Reg. of change
SED: (kV) V) kV) %) %)
5 268.8 268.3 /! 0.2 =5

4.5 Resistive current at U,

Serial No Before(peak) After(peak) Req. of I, (peak) Change Req. of change
- (nA) (nA) (nA) (%) (%)
5 120 125 <300 4.1 =20

Testresult: Passed. (Test data come from the No.190007B test report.)
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Arrester Weather Ageing Test

Date: 2019-02-26~2019-04-09
1. Weather ageing test
Start time:  2019.02.26 17:00 End time: 2019.04.09 09:00

Fog room volume: 10.83m’

Applied
Seral No. Dae .:;%‘::; plige | omestiue | it S
(kV)

2019.02.26 17:00 21 14.0 44 0.41
2019.03.02 17:00 20 14.0 44 0.41
2019.03.06 17:00 22 14.0 4.4 041
2019.03.10 17:00 20 14.0 44 0.41
2019.03.14 17:00 20 14.0 44 0.41
2019.03.18 17:00 21 14.0 -~ 4.0 0.37

Bk 2019.03.22 17:00 21 14.0 4.0 0.37
2019.03.26 17:00 21 14.0 4.0 0.37
2019.03.30 17:00 20 14.0 44 0.41
2019.04.03 17:00 20 14.0 4.0 0.37
2019.04.07 17:00 20 14.0 4.0 0.37
2019.04.09 09:00 20 14.0 4.0 0.37

Req. 1000h 2045 14 / 0.4£0.1

Note:

1) There is no flashover during the test, the test sample is all right after the test;
2) The salt content is Skg/m’ when the test started.
3) Creepage distance of arrester =4195mm,

Creepage distance of sample(Req.)<673mm.

Creepage distance of sample(Actual measured) =668mm.
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Arrester Weather Ageing Test

2. Verification test

2.1. Direct current reference voltage at Iy or=1mA

Date: 2019-02-26~2019-04-09

Serial No Before After Req. of Ujmapc Change Req. of change
; (kV) (kV) (kV) (%) (%)
BL 25.2 249 / 1.2 =5
2.2 Internal partial discharge at 1.05U,
Serial No. Before After Req. of PD Change Req. of change
' (rC) (C) (pC) (pC) (pC)
BL 4.3 4.9 <10 0.6 =10

Test result: Passed. (Test data come from the No.190007B test report.)
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Environment Test

Atmospheric conditions: P=97.8kPa

t=132C RH=52%

1. Partial discharge test before environment test

Date: 2019-03-11

Serial No. Applied U, Comil;:x%us e Applied 1.05U, PD value
: ; v
&v) ® V) (»C)
6 108.5 10 88.5 4.1
Req. 108 2~10 88.2 <10
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Environment Test

Atmospheric conditions: P=97.8kPa

2. Sealing check(hot water immersion method)

t=13.2C RH=52%

Date: 2019-03-11

Hot water Environment | Temperature Immersion
Serial No. temperature temperature difference time Checking samples
(1C?) (C) (K) (min)
There is no continuity air
6 60 13.2 46.8 35 bubbles
There is no continuity air
Req. / / 4545 =30 bubbles
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Environment Test
Date: 2019-03-11~2019-03-31
3. SO, test
Serial No. Test date S?{,mg“ te:.m%ﬁe R""i“(‘,;:;‘m““‘y
2019.03.11 25%10° 25 77
2019.03.12 25%10°® 25 77
2019.03.13 25x10° 24 76
2019.03.14 24x10°% 24 76
2019.03.15 25%10° 24 76
2019.03.16 24x10°° 24 76
2019.03.17 26x10° 25 75
2019.03.18 26x10° 26 76
2019.03.19 25%10° 24 76
2019.03.20 2510 25 77
6 2019.03.21 25%10° 25 77
2019.03.22 25x10° 25 77
2019.03.23 25%10°° 24 77
2019.03.24 24x10° 25 76
2019.03.25 26%10° 25 75
2019.03.26 2410 26 77
2019.03.27 25x10° 25 75
2019.03.28 25%10° 24 76
2019.03.29 24x10°® 24 76
2019.03.30 25x10° 24 76
2019.03.31 24x10°° 24 76
Regq. 20 x 24h (25%5) x10° 25+2 75%5
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Environment Test
Date: 2019-04-01~2019-04-05
4., Salt mist test
Salt solutions concentration: 5%
. e PH value of the salt
Serial No. Test date Tem(pg;aturc Relanv;};: Iy solutions before
? atomized
2019.04.01 09:30 36 85 7.1
2019.04.02 09:30 35 85 6.8
2019.04.03  09:30 36 85 7.0
P =
2019.04.04 09:30 36 85 7.1
2019.04.05 09:30 35 86 6.9
2019.04.05 09:31 Test Stop
Req. 96h 35=2 =85 6.5~7.2

Note: No visible damage after the test.
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Environment Test

5. Internal partial discharge test after environment test

Atmospheric conditions: P=96.1kPa t=21.9C RH=46%

Date: 2019-04-08

; Continuous time ;
Serial No. Ap;()ll(l\og U, a; U .i\ppll(t::‘lvl).()SUc PD (pv(n;;ue
s)
[3 108.5 10 88.4 4.9
Req. 108 2-10 88.2 =10
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Environment Test
Date: 2019-04-08
Atmospheric conditions: P=96.1kPa t=21.9'C RH=46%
6. Sealing check after environment test (hot water immersion method)
Hot water Environment | Temperature Immersion
Serial No. temperature temperature difference time Checking samples
(C) (C) (K) (min }
There is no continuity air
6 65 219 43.1 35 bubbles
There is no continuity air
Req. ! / 45=5 =30 bubbles

Test result: Passed. (Test data come from the No.190007B test report.)
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Photographs

Photograph 3

Photograph 2

Photograph 5
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DC Reference Voltage Test and Leakage Current at 0.75U g rer Test Circuit

TT LTHMEES PF transformer uA/MA | Bk A /E %A uA meter/mA meter
D AKfER Rectifier diode R&K | 483479 ¥ Grounding device
R, SHER G E H.V ann resistance R; {&/EAr & FL L.V arm resistance
(5% & 3k %, % Filter capacitor TO £ do Test object
Ry %47 ¥, FiL Protection resistance DCG | $4 i A% 4% DC generator
DCVMS | fLiie &R F %4 DC voltage measuring systems
4 % Name B4 Type % SN
LABENT AL ZF750-500 04712
DC voltage measuring system
JLiA A4 A& DC microammeter C63 12050
itz A DC microammeter C31/1-mA 1134.12
% AR GREBR)
Temperature & humidity & barometer recorder testo622 39510602
(temperature & humidity)
S hRRARM (KRE)
Temperature & humidity & barometer recorder testo622 39510602
(barometer)

B A A& £ & £ 4 Parameters of DCG system

U/ (kV/mA)

Ry(MQ)

/AL ratio

750/500

517.33

1000:1
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Power Frequency Reference Voltage Test and Continuous Current Test Circuit

o AT
J_ Cs To
e
&8 | apar
o- A )
|LC D-4 |
AT | i8/E% Regulators R, | #&3* &1 Protection resistance
TT | L3R:X8F /&S Testing transformer TO | ik Test object
V1 | d/EK Voltmeter A | &iA& Ammeter
Cs | #ME® 2% Compensating capacitor Cp | THMEEA Adjustable capacitor
Cpi/Cea H’}"fns‘if“ i Mﬁ L5 CT | ®AZ AR Current transformer
Digital ing instrument Leak current measuring instrument |
PVMS | x & AR ¥ %4 Power frequency voltage measuring system
£ # e Ly
Name Type SN
ZAEENE RN , TRF150-0.0005 160395
Power frequency voltage measuring system
S hfeit R (GRBE)
Temperature & humidity & barometer recorder testo622 39510602
(temperature & humidity)
3 AR (RAE)
Temperature & humidity & barometer recorder testo622 39510602
(barometer)
M R L <. mg LCD-4 058
Leakage current measuring instrument
130 # 4% £ 5 A 2 (Parameters of TT system)
U/W(kV/kVA) fri(Hz) Coi(pF) Cpa(uF)
150/150 50 500 0.556

. tma
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Partial Discharge Measurement Circuit

AT

AT /& & Regulators Ry #47 L Protection resistance
TT I HiKE £ /A Testing transformer TO £, 6% Test object
V1 &, /5 & Voltmeter A W,k Ammeter
; H IV arm i Digital measuring instaume
CcD %4 % 7 Coupling device G 2 E Bk 4L B Step voltage generator
MI ﬁl‘f“ii@ﬂ]i{& & - PVMS IHREEMF ARG :
Partial disch M ring Power freauency voltace measuring svstem |
% #% Name 5 Type %% SN
LA G EMT AL 3 TAWE-300/150 1607089
Power frequency voltage measuring system
By #fak d )X AL P.D Measuring instrument TCD-9302 140218
FLEBKA K £ B Step voltage generator JZF-10 /
S ohfEin AL GRIBA)
Temperature & humidity & barometer recorder testo622 39510625
(temperature & humidity)
SN (RAE)
Temperature & humidity & barometer recorder testo622 39510625
(barometer)
At Ay & Stopwatch 504 o
I3 % 4 3 & A # (Parameters of TT system)
U/W(kV/kVA) frr(Hz) Cp(pF) Cpa(uF)
150/150 50 278.8 0.2785
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Radio Interference Voltage Test Circuit

rt| R i _L
{ Ca
e =
Lz, F
hizey TO ]
R1
=i B |
. ()
-
TT | ZIREEAE | PF transformer R, RiP e protection resistance
Z, | EMmR blocking impedance Zs AL coupling impedance
C | HEALE H.Varm capacitance Cs KBS 4% | L.V arm capacitance
TO | A& test object VM HFLER | voltmeter
M | RIV #F 4RIV measuring device) %! 5 (type): PMM9010 #-5(SN): 153WJ80210

550kV/2200kVA T30 /AR F R LS 1809096)
550k V/2200kVA power frequency voltage measuring system(SN:
1809096)

# 2 8 H(validity): 2019-11-19

PMMO010 R & FHELERMT R & (5. 153WI80210)
PMMO9010 radio interference voltage measuring system(SN: 153WJ80210)

#7 2 8 ¥i(validity): 2019-09-24

testo 4k F XR A X AUE A R (BT 39516042/804)
testo digital temperature and humidity atmospheric pressure gauge
(SN: 39516042/804)

A 3 8 Bi(validity): 2019-08-23

DYM3 £&4 A A (Hh5: 0169)
DYM3 air pressure meter(SN: 0169)

#7 % B F(validity): 2020-01-03

1710 AR R (8 52 6#)
1/10 mechanical stopwatch(SN: 6#)

A7 2% B Hi(validity): 2019-11-08

T 9 & 4 3 & A4 Parameters of TT system

U/S (kV/KVA) fr(Hz) Ry (k)

Ci(pF)

G (uF)

$50/2200 50 2

500

2.12
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Residual Voltage Test Circuit

C1~Cn | # 3 &5 S Parallel capacitor TO | X5 Test object
L 38 & & circuit inductor R 134 & FL circuit resistor
RS ASEA B e
Ri/R; SG | & K#E¥ Sphere gap
H.V/L.V arm resistance
AS | RERTE Acquisition device CT | ®AZASE Current transformer
RVMS | #/E %) ¥ % £ Residual voltage measuring system

% #% Name %% Type #®% SN
5% /5 R ¥ % 4 Residual voltage measuring system DL-CY CY-8/20-1
7%/ #|F % #£ Residual voltage measuring system DL-CY CY-30/60-1
#% 2§ % 4 Residual voltage measuring system DL-CY CY-1/5-1
2% BAA LAAKANRA
Varistor DC parameter measuring instrument MOA-III 12008
HFXBBEXAEAR (REA)
Temperature & humidity & barometer recorder testo622 39510625
(temperature & humidity)
HFXBERALEHR (XLE)
Temperature & humidity & barometer recorder testo622 39510625

(barometer)
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Complete Arrester Residual Voltage Test Circuit

U R2 AS
| e R S 4
e e e e ™ gttt S ¥ g —_ Vi
AEXEBELR
= HEALE Imp Eneraior £ Capacitor of impulse generator
Ra 34 & FAL Generator adjust resistor La | i3 &% Generator adjust inductance
SG & OKIEPE Sphere gap TO | X5 Test object
2B B & EA KR A & L .
R1/R2 i nateaamlh CT | ®iAZ&E Current transformer
AS F & & Acquisition system
RVMS | #8/E 314 £ £ Residual voltage measuring system
% 4 Name A% Type %5 SN
20kA B HERF AL
Residual voltage measuring system LI St
2 ke R GREA)
Temperature & humidity & barometer recorder testo622 39510602
(temperature & humidity)
S At kR (RAE)
Temperature & humidity & barometer recorder testo622 39510602
(barometer)
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Impulse Voltage Test Circuit
T S S 16 e - = |
: —0 o———H+ : i
I SG R | :
| q I R y
| |
[ : 1 |
e |E3 I !
SR e
| I | e IVMS !
: | o L [
; [ : @S |
' | ' |
1 ! ' |
1 t = it !
e e Jd = P s S R d
/ HELAEBEILE
IG # & % 4 % Impulse generator C Capaciicaof Bpuld s
SG & K FE Sphere gap Ry i% % % FL Front resistance
R, R @ FA Tail resistance TO iK.d% Test object
C/ G, ﬁ.ﬁ}i'v’ lfrm" /g‘ﬁ;:ﬁ‘f R FiL /2%, 8 Damping resistance
AS A& E Acquisition device
IVMS | # & % /&#|¥ %4 Impulse voltage measuring system
4 4% Name £ % Type &% SN
o &, & 219 % 4 Impulse voltage measuring system FY I 0434-2
i3 72 & 32,74 Temperature & humidity recorder THP-2000 000000000528
Z & %A A Barometer DYM3 1193
W & % % & &3k (Parameters of 1G system)
Wa;‘ffme UWavad) | ©(uF) | RECQ) | Re(@) | €1 (pF) | €2 (pF)
¢ ‘S ® i 1500/28 0.0625 800 1160 398 0.419
Lightning impulse
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Power-frequency Voltage Test Circuit

o AT _
SEES
AT | 3#/A % Regulators R, | #&4" & [l Protection resistance
TT | ZHKE XA Testing transformer TO | X% Test object
V1 | &&E& Voltmeter A | LA Ammeter
CoilCyn D EEH AR NGRS & 2 DMI AT AFAL
P! H.V/L.V arm capacitance Digital measuring instrument
PVMS | T3 E#¥ % 4 Power frequency voltage measuring system
£ 4% Name £ Type %% SN
I ERF AR
TRF300-0.001 110432
Power frequency voltage measuring system
i 72 AL32 AL Temperature & humidity recorder THP-2000 000000000528
Z &S5 Barometer DYM3 1193
AAKA H Stopwatch 504 9#
L3 £ ¢k 38 A 4k (Parameters of TT system)
U/W(kV/kVA) fri(Hz) Cpi(pF) Coal HF)
300/1200 S0 1000 2.01
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Typical Oscillogram
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Fig.: 190038B 9-1 No.: Bl
8/20 u s Lightning impulse residual voltage test (10kA)
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Fig.: 190038B 9-2 No.. B2
8/20 u s Lightning impulse residual voltage test (10kA)
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Fig.: 190038B 9-3 No.: B3
8/20 y s Lightning impulse residual voltage test (10kA)
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3037-19
Object Polymer-housed metal oxide surge arresters without gaps for AC system
Type YH10W-3, YH10W-6, YH10W-9, YH10W-Serial No. See chapter 1.2

12, YH10W-15, YH10W-18, YH10W-21,
YH10W-24, YH10W-27, YH10W-30,
YH10W-33, YH10W-36

3 kV ~ 36 kV AC system

Client Nanyang Jinniu electric co., Ltd.,

Industry park of Tongbai, Henan Province, 47450 Nanyang City, China
Manufacturer Nanyang Jinniu electric co., Ltd.,

Industry park of Tongbai, Henan Province, 47450 Nanyang City, China
Inspected by KEMA B.V.,

Utrechtseweg 310, Arnhem, the Netherlands

Test location Power Industry Quality Inspection and Test Center for Electric Equipment,
Wuhan, China

Date of tests 3 December 2018 to 3 March 2019

Test specification The tests were in accordance with the client's instructions. Test procedure and
test parameters were based on IEC 60099-4:2014.

Regarding Type Tests
Summary and The object passed the tests.
conclusion

This report applies only to the object tested. The responsibility for conformity of any object having the
same type references as that tested rests with the Manufacturer.

This report consists of 96 pages in total.

KEMA B.V.

as/f/erhoeven
Director, High-Voltage

— Laboratory
KEMA .
Laboratories Arnhem, 2 August 2019

Copyright: Only integral reproduction of this report is permitted without written permission from KEMA B.V. Electronic copies as PDF or scan of this report
may be available and have the status “for information only”. The sealed and bound version of the report is the only valid version.
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INFORMATION SHEET

1. Inspection Reports

An Inspection Report contains a record of one or more tests which have been carried out according to
the client's instructions. These tests are not necessarily in accordance with a recognized standard. The
test results do not verify ratings of the test object.

KEMA Laboratories issues three types of Inspection Reports:

1.1 The tests have been carried out in accordance with....

This sentence will appear on the front page of an Inspection Report if all type tests have been
performed in accordance with a recognized standard. The Inspection Report contains verified drawings
and a description of the equipment tested. Detailed rules are given in KEMA's Inspection procedure.
The condition of the test object after the tests is assessed and recorded in the Inspection Report.

1.2 The tests were in accordance with the client's instructions. Test
procedure and test parameters were based on....

This sentence will appear on the front page of an Inspection Report if the number of tests, the test

procedure and the test parameters are based on a recognized standard and related to the ratings

assigned by the manufacturer. If the object does not pass the tests, such behaviour will be mentioned

on the front sheet. Verification of the drawings (if submitted) and assessment of the condition after

the tests are only done on the client's request.

1.3 The tests were in accordance with the client's instructions.
This sentence will appear on the front page of an Inspection Report if the tests, test procedure and/or
test parameters are not in accordance with a recognized standard.

2 Standards
When reference is made to a standard, and the date of issue is not stated, this standard refers to the
latest issue, including amendments which have been officially published prior to the date of the tests.

3 Official and uncontrolled test documents

The official test documents of DNV GL are issued in bound form. Uncontrolled copies may be provided
as a digital file for convenience of reproduction by the client. The copyright has to be respected at all
times.
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1 IDENTIFICATION OF THE OBJECT TESTED

1.1 Ratings/characteristics of the object tested

Rated voltage (Ur)
Rated frequency
Number of phases

3 ~36kV
50/60 Hz
1

1.2 Description of the object tested

Object

Manufacturer of Arrester
Type

Serial number

AC reference voltage (1 mA)
Nominal discharge current
Continuous operating voltage (Ucov)
Residual voltage at

nominal discharge current (8/20 ps)
steep current (1/5 ps)

Arrester class

Insulation level

Lightning impulse

Switching impule

Block dimensions

Outer diameter

Height

Number of metal oxide blocks
Manufacturer of ZnO blocks

Polymer-housed metal oxide surge arresters without gaps
for AC system

Nanyang jinniu electric co.,LTD

YH10W-3, YH10W-6, YH10W-9, YH10W-12, YH10W-15,
YH10W-18, YH10W-21, YH10W-24, YH10W-27, YH10W-
30, YH10W-33, YH10W-36

5 arrester (001~005)
10 thermally prorated sections (201~210)
16 resistors (301~316)
12 housings (401~412)
1 dielectrically prorated section (501)
3 specimens of shed and housing materials (601~603)
3,2-2=238,4 kV
10 kA
2,55 ~ 29 kV

< 8,5~ 102 kV
<10,5 ~115 kV
Distribution

60 ~ 185 kV
28 ~ 90 kV

42 mm
22,5 mm
1-12
Nanyang jinniu electric co.,LTD
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1.3 List of drawings

The manufacturer has guaranteed that the object submitted for tests has been manufactured in
accordance with the following drawings and/or documents. KEMA Laboratories has verified that these
drawings and/or documents adequately represent the object tested. The manufacturer is responsible
for the correctness of these drawings and/or documents and the technical data presented.

The following drawings and/or documents have been included in this report:
Drawing no./document no. Revision
Assembly drawing
JNKH1003
JNKH1006
JNKH1009
JNKH1012
JNKH1015
JNKH1018
JNKH1011
JNKH1014
JNKH1017
JNKH1030
JNKH1033
JNKH1036

> > >»>>r>>>r > > > >
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2 GENERAL INFORMATION

2.1 Persons attending the inspection

Name Company

Zhonggqiu Zuo Power Industry Quality Inspection and Test,
Lulu Wang Wuhan, China

Jiarui Huang

Li Chen

Juxia Liang

Jie Huang Nanyang Jinniu Electric co., Ltd.,

Yu Zhang Nanyang,China

2.2 The inspection was carried out by
Name Company
André van Stijn KEMA B.V.,

Arnhem, the Netherlands

2.3 Purpose of the tests

Purpose of the tests was to verify whether the material complies with the specified requirements.

2.4 Inspection of the test set-up

The tests were carried out at the laboratory of Wuhan High Voltage Research Institute of State Grid.
The results of the inspection activities are based on the witnessed tests and information about
measuring devices and the test set-up as provided by the manufacturer. The measuring devices, the
test set-up and the provided calibration reports were verified by KEMA Laboratories.

Result
The inspection did not give rise to remarks
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3 ARRESTER

3.1 Test of the bending moment
Standard and date

Standard IEC 60099-4, subclause 8.11

Test date 3th December to 9th December 2018

The test was performed on a complete arrester with the maximum physical length of this design.
For this test three samples were used.

The following initial measurements were performed:

. Watt loss
. Internal partial discharge
. Residual voltage.

This test consists of two parts:
. Bending moment
. Mechanical/thermal preconditioning.

After the above mentioned test all three samples were subjected to a water immersion test, were the
samples were immersed in boiling water with 1 kg/m? of NaCl during 42 h.

After all test were completed the initial measurements were repeated and the results compared with
the first initial results.

3.1.1 Bending moment

Procedure

For this test two samples were used. The bending load was increased smoothly to the specified short-
term load (SSL) of 400 N during 63 s. During this time the deflection was measured. Then the load
was realised smoothly. Next the residual deflection was measured.

Result
The object passed the test.

The results of this measurement are summarized in appendix A, page 19 to 21 and 24.
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3.1.2 Mechanical/thermal preconditioning

Procedure

For this test one sample was used and subjected to a torque test. The sample was vertically mounted
on a rigid support. At the top of the sample an axial torque was applied of 80 N.m during. Next the
sample was mounted on a rigid base inside an environmental chamber. A test load of 80 N was
applied in one initial direction for 24h. After this 24 h the sample was turned 90 physical degrees. This
repeated for 180 and 270 physical degrees. During this time span of in total 96h the temperature in
the environmental chamber was changed accordance figure 11 of IEC 60099-4.

Result
The object passed the test.
The results of this measurement are summarized in appendix A, page 20.
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3.2 Weather ageing test

Standard and date
Standard IEC 60099-4, subclause 10.8.17
Test date 5 December 2018 to 16 January 2019

This test consists of two tests:
. Salt fog test
. UV light test.

3.2.1 Salt-fog

Procedure

The used test sample was the longest electrical section with the minimum specific leakage distance
and the highest rated voltage of this type. The sample was cleaned with deionized water before
starting the test.

The following initial measurements were performed:
. Reference voltage
. Partial discharge.

Next a time-limited continuous test under salt fog, at constant power-frequency voltage equal to
39,4 kV, was carried out in a moisture-sealed corrosion-proof chamber. An aperture of not more than
80 cm?2 was provided for the natural exhaust air. A room humidifier of constant spraying capacity was
used as the water atomizer.

The fog filled the chamber and was not directly sprayed onto the test sample. The salt water,
prepared with NaCl and deionized water, was supplied to the sprayer. For power-frequency test
voltage, a test transformer was used.

The test sample was mounted vertically. There was enough clearance between the roof of the
chamber and test sample and from the walls in order to avoid electrical field disturbance.

After this test the initial measurements were repeated and the results compared with the first initial
results.

Result
The object passed the test.
The results of this measurement are summarized in appendix A, page 22.
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3.2.2 UV-light test

For this test three samples were used. The insulator housing material was subjected to a 1000 h UV
light according ISO 4892-1 and 4892-3, using type 1 fluorescent UV lamp with exposure method 1.

Result
The object passed the test.
The results of this measurement are summarized in appendix A, page 23.
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4 ARRESTER HOUSING

Standard and date
Standard IEC 60099-4, subclause 8.2
Test date 5 December 2018

4.1 Lightning impulse voltage test

If the dry arcing distance or the sum of the partial dry arcing distances in m is larger than the test
voltage in kV divided by 500 kV/m, this test is not required. this test is not required. In this case is
was measured and it was confirmed to omit this test. Reference is made to the report of the test
laboratory which is summarized in appendix A, page 5.

4.2 Power-frequency voltage test

The housings of arresters intended for outdoor use shall be tested in wet conditions, unless the dry
arcing distance or the sum of the partial dry arcing distances is larger than given by the equation
d=1[1,82 (e (U/859) - 1)] 0,833, where d is the distance in m and U is the peak value of the power-
frequency test voltage in kV, this test is not required. In this case is was measured and it was
confirmed to omit this test. Reference is made to the report of the test laboratory which are
summarized in appendix A, page 5.
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5 ARRESTER SECTION

Standard and date
Standard IEC 60099-4, subclauses 8.3 to 8.8 and 8.15
Test date 6 December 2018

5.1 Residual voltage test

All residual voltage tests were carried out on arrester sections. The rated voltage of one section is
3 kV and consisted of one metal-oxide block. By multiplying the measured residual voltage by the
number of sections per arrester the equivalent residual voltage of the arrester was calculated.

5.2 Lightning impulse

Procedure

Three lightning current impulses with a waveform of 8/20 us with a peak value of respectively 5 kA,
10 kA and 20 kA, this is respectively 0.5, 1 and 2 times the nominal discharge current, were applied
to each of the three sections. The maximum value of the residual voltage was recorded.

Requirement
The equivalent residual voltage of the arrester at nominal discharge current (10 kA) should be below

the specified residual voltage given in appendix A.

Result
The object passed the test.

The results of this measurement are summarized in appendix A, page 7 and 8.

5.2.1 Steep current

Procedure
One steep current impulse with a waveform of 1/5 ys and a peak value of 10 kA was applied to each
of the three sections. The maximum value of the residual voltage was recorded.

Requirement
The equivalent residual voltage of the arrester at nominal discharge current should be below the

specified steep current impulse residual voltage given in appendix A, page 6.

Result
The object passed the test.

The results of this measurement are summarized in appendix A, page 9 and 10.
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5.3 Test to verify the repetitive charge transfer rating

Standard and date
Standard IEC 60099-4, subclauses 8.5
Test date 3 to 5 December 2018

Procedure

For this test 10 samples were used. The following initial measurements were performed:
. Residual voltage ate nominal discharge current

. Reference voltage.

All samples were subjected to 20 long duration impulse currents with a transfer charge of
1,1xQs=1,1x0,4=0,44C.

After this test the initial measurements were repeated and the results compared with the first initial
results.

Requirement

. No evidence of puncture, flashover or other significant damage.
. Change of residual and reference voltage should be less than 5%.
Result

The object passed the test.
The results of this measurement are summarized in appendix A, page 11 and 12.
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5.4 Test to verify long term stability under continuous
operating voltage

Standard and date

Standard IEC 60099-4, subclauses 8.16
Test date 4 December 2018 to 15 January 2019
Procedure

The test was performed on three new samples placed in a temperature controlled oven heated to
115 °C. The three samples were subjected to a long duration test with a corrected U of 2,70 kV
during 1000 hours. During the whole test duration the resistive power losses are measured.

Requirement

. The overall increase of Pmin < 1,3 X Pnin.
. The final measurement Peng <= 1,1 X Pstart.
Result

The object passed the test.
The results of this measurement are summarized in appendix A, page 12 to 14.
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5.5 Heat dissipation behavior verification of test sample

Standard and date
Standard IEC 60099-4, subclauses 8.6
Test date 9 December 2018

In order to prove that the test samples as used during the operating duty test are thermal equivalent
to the complete arrester a test following the procedure in IEC 60099-4, Annex B has been carried out.

The result of this test is summarized in appendix A, page 15, it was proved that the test sample is
thermal equivalent.
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5.6 Operating duty test

Standard and date

Standard IEC 60099-4, subclauses 8.7
Test date 2 March 2019
Procedure

The operating duty test was carried out on three arrester sections mounted in a thermal equivalent
test housing. The rated voltage of one section is 3 kV and consisted of one metal-oxide block.
Successively the following tests were carried out according figure 3 of IEC 60099-4.

Each sample was subjected to an weather ageing test as described in chapter 4 of this report. During
this test the tests samples were placed in a prorated section. The thermal equivalency was determined
in chapter 5.5 of this report.

The following initial measurements were performed:
. Residual voltage ate nominal discharge current
. Reference voltage.

Next, each sample was subjected to two high current impulses of 100 kA as conditioning. After this
the samples were pre-heated to 60 °C. Next two lightning current impulses of 8/20 ps were applied,
within 1 minutes, each with a Qw, of 0,56 C to obtain a total Qi of 1,1 C. Next, within 100 ms, a power
frequency of 3,2 kV during 10 s and 2,6 kV during 30 min was applied.

During these 30 min the power dissipation of the sample was measured.

Following this and after the samples are cooled down to ambient temperature the initial
measurements were repeated and the results compared with the first initial results.

Requirement

. The measurement of the losses during the voltage application did not show thermal instability
. Change of residual voltage should be less than 5%

. No evidence of puncture, flashover or other significant damage.

Result

The object passed the test.
The results of this measurement are summarized in appendix A, page 16.
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5.7 Power-frequency voltage-versus-time test

Standard and date

Standard IEC 60099-4, subclauses 8.8
Test date 2 and 3 March 2019
Procedure

For this test six samples were used. Two samples were used for the test sequence without prior duty.
The samples were pre-heated to 60 °C. For the test sequence with prior duty each sample was
subjected to two lightning current impulses of 8/20 us was applied. During test a voltage of 3,68 kV
was applied during 0,1 s for the fourth sample and 3,14 kV during 1000 s for the first sample,
followed by a applied voltage of 2,59 kV during 30 min.

Result
The object passed the test.
The results of this measurement are summarized in appendix A, page 17 to 18.
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5.8 Test to verify the dielectric withstand of the internal
components of an arrester

Standard and date
Standard IEC 60099-4, subclauses 8.15
Test date 3 March 2019

Procedure

This test was performed on one sample. The following initial measurements were performed:
. Residual voltage ate nominal discharge current

. Reference voltage.

Next, the sample was pre-heated to 60 °C and subjected to a high current impulse of 100 kA. After
the sample was allowed to cool down the initial measurements were repeated and the results
compared with the first initial results.

Result
The object passed the test.
The results of this measurement are summarized in appendix A, page 19
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Test to verify the dielectric withstand of the internal components of an arrester
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#5241

PilZ2

092415

19525

Surge arrester s

fructure data

No Item Oata | Noted
{ Structure height 120 mm
? Small shed diameter 9z mm
i Big shed diameter 74 mm
4 Housing inner diameter i mm
5 | Housteg external diamefer 52 mm
] Creepage distance 250 nm
7 Ory arcing distance 16 mm
s Size of ZnQ block oS mn
Quantity ! mece
Surge arresfer performance data
No Ifem Data | Unit | Noted
! Arrester class Distribution
2 Designatian oH
] Rated voltage 3 s
o Continuous operating veltage 255 kY
5 Nominal discharge current 0 KA
§ Partil discharge < pc
7 Power frequence reference volfage 237 &V mA
1/5)U5 residual voltege of steep
8 > <5 &V peak
Impuise current
8/20)1S residunl volfage of lightain
9 e Georlor™g | <ps | wv | peas
impuise current
10 | Repetrfive charge transfer rating O~ 204 r
1 High current impulse of 4/ 1S 100 kA peak
Short-circdif / pressure relief 20 kA
L copabilify 600+200 A
N The power-frequency 0.1/ 118Ur 1.1s/1050p
E vt&lage—verms—hm characterishics 10,15/ 1000 1000s/0.950r
§
3
#\ | fihermal charge transfer rating Om " i
1. 45| Lightning fmpulse withsfand of housing 60 I peak
16 | Power frenguce withstand of housing 2 kv peak
7 Specified shorf-term load!SSL/ 400 W
Product &V polymer-housed suger arresfers IUruu.ing NoJ  NHR03
Product type YH -3 |Rev Ision A

Factory

wP Nanyang jinniu electric co., L TD
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Surge arrester sfructure data
No Item Data | Noted
{ Structure height 124 mm
? Small shed dameter 92 mm
i Big shed diameter 173 mm
4 Housing inner diameter i mm
5 | Housfng external diamefer 52 mn
6 Creepage distence 250 mm
7 Ory arcing distance 146 mn
" Size of ZnQ block oS mn
Quantity 2 mece
#5241 Surge arrester performance data
\ No Item Data | Unit | Noted
Pilzsd | | l\. | 1 Arrester class Distrisution
———
o kY
2 Destgnatian OH
292:15 7 | - s = :
\ 3 Rated voltage 6 hv
4 Continvous operating voltage 51 &V
5 Nominal discharge currept 10 KA
6 Partal discharge L pe
7 Power frequence reference volfage 26.4 11 mA
15045 residual voltege of steen
8 > <20.0 &V peak
impuise currept
8/70)1S residunl volfage of lightain
g H .lu SRR <70 kY peak
impulse current
10 | Repetrfive charge transfer rating O~ 204 r
1 High current impulse of 4/10JIS 100 kA peak
_— Short-circdif / pressure relief 20 kA
-~ i ’J\K capability so0:200 | 4
4 The power-frequency 0.1s/1.18Ur 115/105Ur

ol
vatfage-versus-time characterishics
{

10.1/1.00Ur 1000s/0.95Ur

3 » ,‘Tih ermul charge transfer rating Om Al i
L | Lightning impulse withstand of housng | 60 Ky | peak
1 | Power frenquce withstand of housing 28 kv peak
7 Spacified shorf-term load(SSL/ 400 W
Product 6k polymer-housed suger arresfers IUI“A'HHK Ao NHR0S

Product type | YHoW-§

|Re» Ision A

Fact

ory P Nanyang jinniu electric co,, L TD
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Surge arrester sfructure data
No Item Data | Noted
{ Structure height 155 mm
? Small shed dameter 92 nm
i Big shed diameter 173 mm
4 Housing inner diameter i mm
5 | Housfog external diamefer 52 mm
AFS _
I I ] Creepage distonce 37 nm
7 Ory arcing distance 176 mm
" Size of ZnQ block (75713 mn
! Quantity 3 mece
#5741
\ Surge arresfer performance data
enmzez | T T I No Ifem Data | Unit | Noted
/ \ ! Arrester dlass Distribution
992415 [ ] { |
\ 2 3 2 Destgnatian OH
) K e < 3 Rated voltage g KV
——
4 Continvous operating voltage 7.65 &V
/ ‘\ 5 Nominal discharge current 1 kA
6 Partal discharge L pe
! 7 Power frequence reference volfage 296 11 mA
1/3)U5 residual voltege of steep
8 > <295 &V peak
impuise currept
4 8/70)1S residunl volfage of lightain
9 ERLESR YAMOE M. | e | i | ek
impulse current
10 | Repetifive charge transfer rating O~ 204 s
1 High current impulse of 4/ 115 100 kA peak
_— Short-circdif / pressure relief 20 kA
i | capatility 600:200 | 4
o | iy The power-frequency 0.1s/ 1 18Ur 7.1s/1050r
‘:'*::‘ 1 vdltage-versus-time characteristics 10,15/ 1 00Ur 1000s/0.950r
L “v !
3 3 l,‘x;h ermul charge transfer rating Om " s
L4 i Lightning fmpulse withs fand of housing 75 kY peat
16 | Power frenquce withstand of housing 35 kv peak
7 Spacified shorf-term load(SSL/ 400 W
Product 9V polymer-housed suger arresters |Uruwjng NoJ  HR03
Product type | rHow-9 |Re» 1sion A
Faetory wP Nanyang jinniu electric co,, L TD
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Surge arrester sfructure data
No Item Data | Noted
{ Structure height 194 mm
? Small shed dameter 92 mm
i Big shed diameter 173 mm
i 4 Housing inner diameter i mm
5 | Housfog external diamefer 52 mm
] Creepage distonce 524 nm
7 Ory arcing distance 21 mm
25241 " Size of ZnQ block oS mn
Quartity 4 piece
onze2 | | | ] Surge arrester performance data
/ \ ¢ M
897015 | ) [ | No Ifem Data | Unit | Noted
\ ! Arrester dlass Distribution
) ! K - " 2 Destgnatian DH
EI
———— \ = N ] Rated voltage 12 KV
. 4 Continvous operating voltage 107 &V
) K 5 Nominal discharge currept 10 KA
/’ ——— \ 6 Partal discharge L pe
7 | Power frequence reference volfage ?12.8 kY imA
| /515 residual voltage of stee,
8 Ll 5 Pl <m0 | wv | pea
impuise currept
' 8/70)1S residunl volfage of lightain
g H 3 % adedic <340 kY peak
impulse current
10 | Repetrfive charge transfer rating O~ 204 r
1 High current impulse of 4/ 115 100 kA peak
_— Short-circdif / pressure relief 20 kA
pa | capatility 600200 | 4
£ The power-frequency 0.1s/118Ur 115/1050r
;ftf 1 vdltage-versus-time characteristics 10.1s/1.00Ur 1000s/0.95Us
L = |
3 3 JThermul charge transfer rating (n " s
Lot i Lightning impulse withsfand of housing g0 KV peak
16 | Power frenquce withstand of housing L kv peak
7 Spacified shorf-term load(SSL/ 400 W
Product 12kV pofymer-housed suger arresters |Uruwjng NoJ  woR
Product type | YHow-2 |Re» 1sion A
Faetory P Nanyang jinniu electric co,, L TD




Version: 1

KEMA Laboratories - 26 - 3037-19
Surge arrester sfructure data
No Item Data | Noted
{ Structure height 225 mm
? Small shed dameter 92 mm
BE i Big shed diameter 173 mm
4 Housing inner diameter 44 mm
I i I 5 | Housfog external diamefer 52 mm
$67a ] s ] Creepage distonce 650 mm
—— \ 7 Ory arcing distance 250 mm
#1222 | I | I 3 Size of Zn0 block naais mn
—— \ Quantity 5 mece
p97:15 | ) L |
e e Surge arrester performance data
) prm s K No Item Data | Unit | Noted
/ ——— \ ! Arrester class Distribution
E § 2 Destgnatian 04
~ -~
) l\ 3 Rated voltage 15 s
/ —— \ 4 Continvous operating voltage 77 &V
) K 5 Naminal discharge current 1 KA
6 Partal discharge L pe
/ \ 7 Power frequence reference volfage 216 kY imA
' 1/3)U5 residual voltege of steep .
8 : <485 | KV peak
impuise currept
8/70)1S residunl volfage of lightain
i 9 H : ; adedic <425 kY peak
impulse current
10 | Repetifive charge transfer rating O~ 304 s
I l 1 High current impulse of 4/ 115 100 kA peak
et/ ressdrreln
oy 2. Short-circuit / pressure relief 20 KA
=F 7z H / copabilify 6002200 A
4 The power-frequency 0.1/ 118Ur 11s/1.050r
- vﬂfuge—versus»nme characteristics 10.1s/ 100U 10005/0.95Ur
{
3 3 ,‘T:h ermul charge transfer rating Om " s
F | Lightning impulse withsfand of housing " 144 peak
% | Power frenquce withstand of housing 30 ky | peak
17 Spacified shorf-term load(SSL/ 400 W
Product B5kV pofymer-housed suger arresfars |Uruwinu Mo HRS
Product type YHOW-15 |Hew 1sion A
Faetory wP Nanyang jinniu electric co,, L TD
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Surge arrester sfructure data
No Item Data | Noted
{ Structure height 225 mm
? Small shed dameter 92 mm
BE i Big shed diameter 173 mm
4 Housing inner diameter 44 mm
I i I 5 | Housfog external diamefer 52 mm
85701 s ] Creepage distonce 650 mm
—— \ 7 Ory arcing distance 250 mm
811242 [ T T I " Stze of Zn0 block (75713 mn
/ —— \ Quartity 6 piece
p97:15 | ) L |
. i Surge arrester performance data
) prm s K No Item Data | Unit | Noted
/ ——— \ ! Arrester class Distribution
E § 2 Destgnatian 04
~ -~
) l\ 3 Rated voltage 18 kv
/ —— \ 4 Continvous operating voltage 1.3 &V
) K 5 Naminal discharge current 1 KA
6 Partal discharge L pe
/ \ 7 | Power frequence reference voltfage 219.2 kY ImA
' 1/3)U5 residual voltege of steep
8 R <360 kY peak
impuise currept
8/70)1S residunl volfage of lightain
' 9 ERLESRM YAME . | wsig | wie | ek
impulse current
10 | Repetifive charge transfer rating O~ 304 s
I l 1 High current impulse of 4/ 115 100 kA peak
et/ ressdrreln
oy 2. Short-circuit / pressure relief 20 KA
=F 7z H / copabilify 6002200 A
& The power-frequency 0.1s/118Ur 13s/105Ur
"1 valfage-versus-time characteristics i0.15/1.00Ur 1000s/0.95Ur
{
3 3 ,‘T:h ermul charge transfer rating Om " s
F g i Lightning impulse withsfand of housing 1 &V peak
1 | Power frenquce withstand of housing 30 kv peak
17 Spacified shorf-term load(SSL/ 400 W
Product 16k pofymer-housed suger arresfers |Uruwing NoJ A8
Product type YH W18 |Hew 1sion A
Faetory wP Nanyang jinniu electric co,, L TD
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Surge arrester sfructure data
No Item Data | Noted
{ Structure height 260 mm
? Small shed dameter 92 mm
i Big shed diameter 173 mm
4 Housing inner diameter 44 mm
95221
5 | Housfog external diamefer 52 mm
\ b Creepage distence 790 mm
pis2 | | | |
/ \ 7 Ory arcing distance 264 mm
932215 | ) { | o Stze of ZnQ block s mn
/ \ Quantity 7 plece
) K Surge arresfer performance data
/ \ T 3 No Item Data | Unit | Noted
B =
! Arrester dlass Distribution
/ \ 2 Destgnatian 04
J Rated voltage 21 KV
) K 4 Continvous operating voltage 1o &V
/ \ 5 Nominal discharge currept 10 KA
) K 6 Partial discharge < pe
7 | Power frequence reference volfage 2224 kY imA
/ \ 1/5U5 residual voltage of steep
8 ; <675 KV peak
impuise currept
8/70)1S residunl volfage of lightain
9 H § SRR <595 K peak
impulse current
10 | Repetifive charge transfer rating O~ 304 s
1 High current impulse of 4/ 115 100 kA peak
o 2. Short-circdif / pressure relief 20 KA
L copabiltfy 600:200 A
4 The power-frequency 0.1/ 118Ur 1.1s/1.050r
"1 valfage-versus-time characteristics 10.15/100Ur 19005/0.95Ur
{
3 3 ,‘T:h ermul charge transfer rating Om " s
Fi ' Lightning impuise withs fand of housing 125 44 pek
16 | Power frenquce withstand of housing 55 kY pack
17 Spacified shorf-term load(SSL/ 400 W
Product 2V polymer-housed suger arresfers |lll'uwing NoJ Rzt

Product type YHW-21

|Hew Ision A

Factory

P Nanyang jinniu electric co,, L TD
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Surge arrester sfructure data
No Item Data | Noted
{ Structure height 295 mm
I ? Small shed dameter 92 mm
| i Big shed diameter 173 mm
95221 i "
. 4 Housing inner diameter 46 mm
! \ 5 | Housfng external diamefer 57 mn
ez | T | |
/ —— \ ) ] Creepage distonce 926 mm
992215 ‘I/ ) H { \l 7 Ory arcing distance 38 o
" Stze of Zn0 block (75713 mn
) —— K Quartity 8 pece
/ \ Surge arresfer performance data
) — K No Ifem Data | Unit | Nofed
™ -y
/ —— \ f = ! Arrester class Distribution
~
) K 2 Destgnatian 04
3 Rated voltage 2 hV
/ \ 4 Continvous operating voltage 195 &V
) ‘ K 5 Nominal discharge current 10 KA
6 Partal discharge L pe
/ 4 \ 7 | Power frequence reference volfage 3756 kY ImA
—— 1/3)U5 residual voltege of steep
8 R <770 kY peak
impulse current
8/70)1S residunl volfage of lightain
/ \ g (& , i 1ghning <680 W o
impulse current
' 10 | Repetifive charge transfer rating O~ 304 s
1 High current impulse of 4/ 115 100 kA peak
' i I— Short-circuit / pressure relief 20 KA
- \;"'\
'm | capability 600:200 | 4
11 & The power-frequency 0.1/ 1.18Ur 1 15/1050r
‘j‘?; B v&fﬂge—versus».’rme characterishies 10.1s/£1.00Ur 1000s/0 950r
+ 2 '
3 ,;n;h ermul charge transfer rating Om " s
5 i Lightning impulse withsfand of housing %o &V peak
16 | Power frenquce withstand of housing £5 kv pesk
17 Spacified shorf-term load(SSL/ 400 W
Product mv;dmmyummlllruwinu NoJ D26
Product type YH W24 |Hew 1sion A
Faetory P Nanyang jinniu electric co,, L TD
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Surge arrester sfructure data
[TTT] No Item Data | Noted
{ Structure height 330 mm
| ? Small shed dameter 92 mm
521
i Big shed diameter 173 mm
) \ 4 Housing inner diameter 6 nm
@12:2 | | | |
—_— \ 5 | Housfng external dameter | 52 mn
p92:15
‘l/J l\]‘ ] Creepage distonce 1050 mn
) K 7 Dry arcing distance 3% mm
2 Stze of ZnQ block oS mn
' \ Quartity 4 pece
/, K Surge arresfer performance data
/ \ No Ifem Data | Unit | Nofed
- i
) —— K = & ! Arrester class Distribution
-~ pey
2 Designatian oH
' \ 3 Rated voltage 27 114
) —_— K 4 Continvous operating voltage 229 kY
/ \ 5 Nominal discharge currept 10 KA
6 Partal discharge L pe
/‘ ! K 7 | Power frequence reference volfage | 3288 | v ImA
— 15045 residual voltege of steen
8 ; <865 KV peak
impuise currept
S IS 8770415 residun! voltnge of lightnin
) K 5 RIS OSSO | s | ww | e
impulse current
/‘ i \ M | Repetifive charge transfer rating 0 | 304 r
1 High current impulse of 4/ 115 100 kA peak
i o Short-circuit / pressure relief 20 KA
- s;"‘\
”~ a copability 600:200 A
4 The power-frequency 0.1/ 116U 1.15/105Ur
N A 1 vdltage-versus-time characteristics 10.1s/100Ur 10905/0.95Ur
™~ =i
3 ,‘T‘h ermul charge transfer rating Om " s
45| Lightning fmpulse withs fand of housing 155 kY pedk
16 | Power frenquce withstand of housing 70 kv peak
17 Spacified shorf-term load(SSL/ 400 W
Product mvmwwmuwmmlm-mng NoJ  HRzT
Product Lype YHIW-27 |Hew 1sion A
Factory P Nanyang jinniu electric co,, L TD
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LI
W Surge arrester sfructure data
| No Item Data | Noted
@52:1 { Structure height 365 mm
/ ' \ 2 Small shed dameter 92 mm
Liiih | /I I\ | i Big shed diameter 173 mm
P92:15 ]/J l\| 4 | Housing inner diameter 44 mn
) K 5 | Housfog external diamefer 52 mm
] Creepage distonce 1260 mn
/ \ 7 Dry arcing distance 392 mm
) K 3 Stze of Zn0 block (75713 mn
/ \ Quantity 0w | pece
) K Surge arrester performance data
/ e — \ No Ifem Data | Unit | Noted
! Arrester dlass Distribution
) —_— K M € 2 Destgnatian OH
el <
= 3 "
—— J Rated voltage 30 KV
4 Continvous operating voltage b4 &V
) K 5 Nominal discharge current ] KA
/ ] \ 6 Partal discharge < pe
) K 7 Power frequence reference volfage 232 11 mA
/545 residual voltege of Stee
8 il P <m0 | w | penk
impulse current
8/20).S residual voltage of lightnin
) K g FRTEEI PO LI | s | e | e
impulse current
/ —— \ 10 | Repetrfive charge transfer rating O~ 204 s
1 High current impulse of 4/1011S 100 kA peak
1 i Short-circuit / pressure relief 20 KA
- L,
s W, copability 6004200 A
: g The power-frequency 0.15/ 118Ur 115/ 105Ur
r [l E vatfage-versus-time characterishics 10.35/3.00Ur 1000570 950
.l & |
| I 1 Th ermul charge transfer rating Om i {
3| Lightning fmpulse withs fand of housing 170 {4 peok
16 | Power frenquce withstand of housing 80 kv penk
17 Spacified shorf-term load(SSL/ 400 W
Product hvm-mwywmfmlllru'.»ing Aol NAR30
Product Lype YH W ~30 |He vision A
Factory wP Nanyang jinniu electric co,, L TD




Version: 1

KEMA Laboratories -32- 3037-19
|
Surge arrester sfructure data
|
No Item Oata | Noted
a52+1
/‘ { Structure height 400 mm
\ & ™ §
P20 F T T ~ ? Small shed dameter 92 mm
: \ i Big shed digmeter mw mm
992415 [ ) | |
/ \ 4 Housing inner diameter 6 nm
——— K 5 | Housfng external diamelter | 52 mm
—_— \ ] Creepage distonce 1240 mn
) \ 7 Dry arcing distance 028 mm
" Stze of 7n@ block wazs mn
/ \ Quartity 1 pece
) K Surge arresfer performance data
/ \ No Ifem Data | Unit | Nofed
) —— K ! Arrester class Distribution
308
/ \ s = 2 Designatian OH
J Rated voltage 2 KV
—— K 4 Continvous operating voltage 287 &V
/ ————; \ 5 Nominal discharge currept /] kA
. § Partil discharge < pc
K 7 | Power frequence reference valfage | 2352 | &V A
——— 1/3)U5 residual voltege of steep
| ] ; <wss | kv | peak
impulse current
—— 8770415 residun! voltnge of lightnin
) Kﬂ g H ik adedic <975 kY peak
impulse current
/ \ 10 | Repetifive charge transfer rafing 0= | 304 ‘
) ——— K 11 High current impulse of 4/10JIS 100 kA peak
- Short-circuit / pressure relief 20 KA
—— L3 g
) N, copability 6004200 A
4 The power-frequency 0.15/118Ur 115/1.054
> "1 valfage-versus-time characteristics 10.9/1.000r 1000s/0.35Ur
‘ i H
1 Th ermul charge transfer rating Om i L
! 3| Lightning fmpulse withs fand of housing 185 {4 peak
16 | Power frenquce withstand of housing ] kY peak
3 7 Spacified short-term load{SSL/ 400 W
Product nvm«mmmfmlllruwing Ao YR
Product Lype YHW-33 |He vision A
Factory P Nanyang jinniu electric co,, L TD




Version: 1

KEMA Laboratories -33- 3037-19

Surge arrester sfructure data

No Item Data | Noted
952+1
{ Structure height 400 mm
\ 2 Small shed diameter 92 mm
@122 | | | |

/ ' \ i Big shed digmeter 74 mm

$97:15 | J) L |
/ \ 4 Housing inner diameter 44 mm

) —— K. 5 | Housfng external dameter | 52 mm
/ —_— \ ] Creepage distonce 1240 mn
) K 7 Dry arcing distance 028 mm
2 Size of ZnQ block oS mn
/ —— \ Quartity 4 pece
) P—— K Surge arrester performance data
/‘ | \ No Item Data | Unit | Noted
) K ! Arrester dlass Distribution
.:' 2 Destgnatian DH
—_— B
/‘ \ 3 Rated voltage 36 hv
) ——— K 4 Continvous operating voltage 29 &V
/ \ § Nominal discharge current 10 KA
§ Partil discharge < pc
) S K 7 Power frequence reference volfage 2384 kY ImA
—— /55 residual voltege of steep
g 8 > < 1 peak
impulse current
————— 8/20).S residual voltage of lightnin
) K g p> cesdual vomue oL U | gy | wie | gk
impulse current
/ \ 10 | Repetifiva charge transfer rating O 304 s
) —e—— K 1f High current impulse of 4/10JIS 100 kA peak

g Short-circdit / pressure relief 20 LA
/ '\ A" 4 “~ k copabilify 6004200 A
\

The power-frequency 0.15/1180r 1 15/1050r
valfage-versus-time characteristics 10.15/1.00Ur 1600s/0.95Ur

40023
i3

3 ’.T‘h ermul charge transfer rating Om " s
' 3 | Lightning impulse withstand of housing 185 ki peok
I - 16 | Power frenquce withstand of housing 9% kv pesk
H 17 Spacified shorf-term load(SSL/ 400 W
T Product x&vm-mw:«wmfmlllrw.»ing Mo INHRE
Product type YH W -36 |He» 1sion A
Factory wP Nanyang jinniu electric co,, L TD
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Iron spacer
epoxy
silicone rubber )
#52
PL6
‘ ; ‘ $112 LA
Zinc oxide varisfror o9 S &
1V -
bolf
conductor
D L S || The internal componentS-of 3 36kV surge ! Assendly Draving code Item
——n by Date arrester for test fo the dielectlc withsiand e TR i
o by by 1:1
Technology Wppraved by e Page of
= T e A ssembey drawing l\? y"v.-"I:r.";.'}v‘h,i vl.".”.”‘.,v olectrit o, [ 0
|
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CEPRI

TEST REPORT

GEPRI-EETC02-2018-0066

Client: Nanyang jinniu electric co.,L.TD

Object: Polymer-housed metal oxide surge arresters without

gaps for a.c. system

Type: YH10W-3, YHI0W-6, YHIOW-9, YHIOW-12

YHI0W-15, YHIOW-18, YH10W-21, YH10W-24

YHI10W-27, YHIOW-30, YH10W-33, YHI10W-36
(P42mmx22.5mm)

Test Category: Type Test

DWER INDUSTRY QUALITY INSPECTION AND TEST
CENTER FOR ELECTRIC EQUIPMENT
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tR
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3 & -_r .

i : Na nniu electri

Client . mﬁ co.,LTD Manufacturer ny angleTDe e
co.,

YH10W-3, YHIOW-6,
YHI0W-9, YH10W-12,
YH10W-15, YHI0W-18,
Type YHI0W-21, YHIOW-24,
YH10W-27, YHI0W-30,
YH10W-33, YH10W-36
(P42mmx22.5mm)

Object

3 arrester (001~005)
10 thermally prorated
sections (201~210)
16 resistors (301~316)
12 housings (401~412)
1 dielectrically prorated
section(501)
3 specimens of shed and

Sampling procedure By the client delivery Serial No.

housing materials
(601~603)

Test Category Type Test Date 20[8 12.03~2019.03.03

) 1EC60099-4 Edition 3.0 (2014-06) Metal- ‘%v?ﬂ;}ée ar out gaps for a.c.
Requirements

systems

Polymer-housed metal oxide surge arres stem of YH10W-3,
YHI0W-6, YH10W-9, YHIOW-12, YHI10W- SMP‘%{]%W 0W-21, YHIOW-24,
YH10W-27, YH10W-30, YH10W-33 and YHIOW- %hﬁe s the type tests specified
in IEC60099-4 Edition 3.0 (2014-06).

Conclusion

Note Note :See appendix A for sample instruction.

Compiled by: EFfiH = H MW

Checked by: 7t K 'T:,«‘i? 2((7 Verified by: &5

—_—
Approved by: EGil ) “ ? Date of issue: ’Q/"({(\ 0b. '7
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"
Test Results
No. Item Requirements Results E::ﬂ:a_
Power-frequency voltage: (wet) _ . )
o >28KVp~90kV, for Tmin. Sy s
' Insulation withstand tests ) T _ larger than the value given by p
on the arrester housing L1ghtn Ing e tage : the equation, so the tests were -
185‘1( aam not required.
neg a‘av % times each. :
[ YHIOW-3 <8.5kV,  P&IGRY
f'.' 10W-6 <17.0kV, 16182 kW
S A YHI0W-9 <25.5kV, 24,48V
= 4| yH10W-12 <34.0kV, 32.64 K, \
< f | yHIOW-15 kV, 40.80 kVy
Lightfing /- yrnow-18 <s1Dkv, |48.96 kV
:::’S_?; ' | yHiow-21 5KV, | 57.12kv, |}
[ = YH10W-24 <68.0kV, 65.28 kV,
. YH10W-27 hvp 73.44 KV,
© YH10W-30 <85.0kV, | 81.60kY, |
; YH10W-33 <93.5kV, 89.76 kV, |
— YHI10W-36 kv, | 97.92kv, | |
2 | voltage YHI10W-3 v, |1028kv, | } EAD
— YHIOW-6 v, | 1936k, J
YH10W-9 V, 28.79 kV,
-\ | YHIOW-12 kv, | 3822k [
N\ [ YHI0W-15 <a85kv, |4765kF, J
Steep impt se YHI10W-18 <58.0kV, 56.73kV,
current < YH10W-21 <67.5kV, 6646 k
<77.0kV, M. 59}{
<86.5kV ‘ 8502 kV,
94.45 kV,
YH10W-33" 7, | 103.88kv,
YH10W-36 <115.0kV, | 11296 kV,
10 samples should withstand 20
;| Romtie g | Ss 20 TP | g sicoaasc | s
should not less than 0.4C.
Tt verfylongtem | e | PP 1P
4 | stability under continuous according to the specified Prise <1.1 Peiaits th-e samples Pass
operating voltage procedure. fulfilled the requirements.
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the change rate of residual voltage

should not exceed 5%:;

The partial discharge= 10pC

=-0.37%~+4.38%
PD =2.40pC
AU naac=-1 75%~+0.25%

Test Report = . :
P Center for Electric Equipment Total 60 Page 4
; Evalua-
No. Items Requirements Results
tion
The test section is for all instants
s Heat dissipation behavior during the cooling period have a Fulfilled the requirements. Pa
verification test temperature higher than the Seefig s 5
complete arrester.
The switchi duty | The three samples are carried
test d b€ carried out accor out according to the specified
6 | Operating duty test tgthe ?15\ i procedure. rocedure. The residual Pass
e@f& voltage shall not have volfage changed ratio is from
«chafiged by more than 5%. +1.90% to+2.41%.
w WSupply the Power frequency h prier duty
o' 4| voltage-versus-time characteristics | 1.18%,* {0.1s
G ¢ f.:: for the range of voltage from 1.05 1s
ower-frequency ey .
I 5 1.18U;" to 0,950, th&ange of 10Uy TRls
7 | voltage-versus-time — ) _ 0.95U,* 10005 Pass
_ s time from 0.1 with
characteristics [ () : . 3
£ prior duty, 1.20U, to 0.98U,, the Without pfior diity
o range of time from 0.1s to 1000s for | 1.20U* 218
& without prior @uty. 0.98U* W00
Test to verify tl é} ectric 08.4kA, no/pungture,
8 | withstand of thé intefnal 1 time 100kA flashover, ¢racking or other Pass
components of an LI;.] ster significant/damage.
- Bending loadBf SIL:80.0N, Bending bad of SLL:80.0N,
, © Bending load = for Bendingfload f SSL=400N
9 | Bending moment § ; Pass
o 60s~90s,and meet the evaluation for 63s/Tulfilled the
_,- requirements. requiggme
ff:} Samples should pass salt fog test,
(/ 1d meet the evaluation iIfillgd the requirements.
) "'lﬁaq irements,
10 | Weather aging test ¥ = Pass
111}9; d pass UV | est,
and m e evaluation Fulfilled the requirements.
requirements.
Put the samples into the boiling
. APower loss
water with 0.1%NaCl for42 h:
5 =-10.90%~-5.24%
The change rate of power loss should ;
7 : AResidual voltage
11 | Water immersion test not exceed 20%; Pass
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Content:

1 Insulation withstand tests on the arrester housing

Samples: 12 housings of arrester (401~412)

Requirements of standards:

1.1 Power-frequency voltage withstand test

Test data: the dry arcing distance value is |

thati the value given
3 N

equation, so the tests were not required,

5L X

the test data were listed in table 1. \

Table 1 Powerdrequency voltage withstand value caleulation
sample “dofoz | 403 | 404 | 405/406 | 407 Y 40 409 | 410 | 411/412
Rated voltage, kV A 4 306 9 12 15/18 21 4 27 30 33/36
IEC standard, kV, / = [7.4814.96 | 2244 2 4/44.88 | 5236 | 59. 732 | 748 |82.28/89.76
Manufacturer claimed, kN, ~ 28 35 0 55 65 80 90
d=[1.82x (WS- 1)f"

S 0.096 | 0.116 0.158 | 0.171 | 0.198 § 0.2 0237 | 0263
m
Dry arcing distance actiial;’ 0.146 | 0.178 | 0214 0.250 | 0.284 | 0318 |1 0.3 0.392 0.428

1.2 Lightning impulse voltage withstand test m

Test data: The dry arcin distance value is large than the value given by the equation, s@ the fests were not required,

the test data were listed i tafb 2.

ble2 Lightning impuls

stand value calculatio

sample ¢ Wo1/402 | 403 | 404 | 405406 | 407 g | 409 | 410 | 411/412
Rated voltage, KV , 9 12 1518 21 uf | 27 | 30 33/36
IEC standard, kV, 1 /5-72/2,_ 33.15 | 44.2 | 55.25/66.3 | 7335 84 | 99.45 | 110.5 [121.5/132.6
Manufacturer claimed, kV, 60 N’ o 90 1 140 | 155 | 170 185
d=U/500, m 0120 | o 180 0250 | 0.280 | 0310 | 0340 | 0370
Dry arcing distance actual, m 0146 | 0178 | 0214 | 0250 | 0284 | 0318 | 0356 | 0392 | 0428
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2 Residual voltage test
Samples:3 resistors (301~303)

Residual voltage tests were performed on three sections of arrester, consisting of one ¢ 42mm x 22.5mm

non-linear metal-oxide resistors.
Requirements of standards:

determined residual voltages shall be dga®n.in ‘a residua srsus discharge current curve. The residual

ding 1o e

b. The residual voltage of section --a‘ﬁ" ] %, 1/5118 used inductive effect checking
the residual voltages of secti@ nsf' i tesidual voltages of arrester,@ Use

Impulse Residual voltag@i(peak), kV Residual ¥ oltage Ratio
Current , |
KA ps™ | Sample 301 | Sample I02 Sample 303 | Sample 301 ple 302 | Sample 303
5 7.30 7.4 4 0.91 0.92
10 8.00 8.w6 1.00 1.00
20 8.99 9.23 1.12 1.13
10 1/5 1.12 .11 Tl
115 7
gyl -i =
o

Residualvoltag-p.u.e
=1
]

0.8 =
0.85 -
e T TR T e =0 A ——
nes e s iy - Lighting inpulse
o.l?B 4 X = c —_— - .—__ . - -_._ — — , ~ r— -__.__-._ ¥ i i =
s e e e e e e
0.7 - - . : ; : — — — r —_—
N e Y e e e R S j2 18 14 15 18 17 18 19 20 21

el
Current-KA

Figl Residual voltage versus rate of rise
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Table 4 Lightning impulse residual voltage test kV (peak)
Samples 301 302 303
Ujnaac 3.32 3.25 3.25
. . 8/20ps, S kA, 7.30 7.46 7.54
Residual voltage of the sections
8/20us, 10 kA, 8.00 8.04 8.16
X = 8.99 8.99 9.23
el 1
Uskap 0 7.46 7.54
— . Utowap 8.0 8.04 8.16
_._"uk Uguk,qp 9 8.99 9.23
W Equivalent Uigap 8.16
Uiop R quired <8.5
: Ratio, n 2
14.60 4.92 15.08
5 16.00 08 16.32
G 17.98 17.98 18.46
5 32
= <17.0
" 21.90 22.38 22.62
*}'{' —_— l;l%l I 24.00 24112 24.48
: 5 26.97 26.97 27.69
- % 48
Residual voltage 25.5
of the arresters 4
29.20 29.84 30.16
32.00 32.16 32.64
35. 35.96 36.92
Equivalent Ujokap 32.64
UIOkﬁ.p Required =34.0
Ratio, n 5
skAp 36.50 37.30 37.70
40.00 40.20 40.80
RHIORES Usaeap 44.95 44.95 46.15
Equivalent Ujgrap 40.80
U okap Required =42.5
Ratio, n 6
Usiap 43.80 44.76 45.24
S— Ulokap 48.00 48.24 48.96
Unokap 53.94 53.94 5538
Equivalent Ujgap 48.96
Usokap Required =51.0
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Samples 301 302 303
Ratio, n 7
Usiap 51.10 52.22 52.78
I Usoiag 56.00 56.28 57.12
Usokap 62.93 62.93 64.61
Equivalent Uygap 57.12
3 <59.5
g€V 8
o Usup 40 59.68 60.32
e 4 Usokap 64. 64.32 65.28
Vs 92 71.92 73.84
f Equivalent Ujokap 65.28
> Usoeap Required <68.0
; Ratio, n 9
ﬁ;p 3 65.70 7.14 67.86
5 72.00 36 73.44
LORV-27
3 Unoieap 80.91 91 83.07
Equiyalent Ujoxap 73.44
Residual voltage IEP <f6.5
of the arresters atio, n
73.00 74,60 75.40
80.00 80,40 81.60
89.90 89.90 92.30
60
85.0
11
80.30 f 82.06 82.94
88.00 88.44 89.76
e ‘%‘;;_ Ve 98. 98.89 101.53
. Equivalent Usgyap 89.76
o, Ujgrap Required =035
D Ratio, n 12
— 87.60 89.52 90.48
96.00 96.48 97.92
SRS Usokap 107.88 107.88 110.76
Equivalent Usorap 97.92
<102.0

Ujokap Required
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Table 5 Steep current impulse residual voltage test kV (peak)
Samples 301 302 303
Uimaac 3.39 3.25 3.25
Residual voltage of the sections 1/5ps, Usokap 8.96 8.96 9.08
Residual voltage of metal block 1/5us 10kA, 0.10
Residual voltage after correction 1/ ; 896 | 896 9,08
Ratio o ¢ " 1
D6y 6 | 89 | 9.08
—_—r indu€tive voltage drop kV/m X 0.120m=1.20kV
| (D#2:Residual voltage of arrester 16 | 10.16 | 10.28
[ Bquivalent Usoeay 10.28
Ujoxap Required =10.5
Q Ratio, n 2
af [ © Uiow 17.92 792 | 1816
-} | ®inductive voltage drof 10kVAn X 0.120m=1.20kV
YHIOW: : 2
(D+2):Residual voliage of arrester | 19.12 912 | 1936
Equivalent Uy 19.36
Usoxap RequimP =20.0
D Ratio, n
& @ Usoap 2688 | | 2688 | 2724
ouko | @inductive vol dge dfo 10KV/m % 0.155m=1.55kV
(D+@ Residual VONIE O ester | 2843 | )] 2§43 | 2879
Residual = Equivalentl’?mk W
Ujokap Required 29.5
voltage of the _ m
arresters L 4
“\ D Uiy 3584 J| J3584 | 3632
— '?--_g{. @inductive': voltage drop 10k V/ai X 0.190m=1.90kV
-1 @+@):Residual voltage of arrester 37. 37.74 | 38.22
ivalent Ujgrap 38.22
J s Required <39.0
Rati .ﬁj}-‘ 5
@ Uit 4430 | 4480 | 4540
@inductive v 10kV/m X 0.225m=2.25kV
YHI0W-15 _
(D+2):Residual voltage of arrester 47.05 | 47.05 ‘ 47.65
Equivalent Usprap 47.65
U jorap Required =48.5
Ratio, n 6
@ Vg 5376 | 5376 | 5448
@)inductive voltage drop 10kV/m X 0.225m=2.25kV
YH10W-18 -
@ Rosidual voltage of arrester | 5601 | 5601 | 5673
Equivalent Ujgxap 56.73
U akap Required <58.0
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Samples 301 302 303
Ratio, n 7
@ Vioxsg 6272 | 6272 | 6356
T @inductive voltage drop 10kV/m X 0.260m=2.60kV
(D+2):Residual voltage of arrester 65.32 | 65.32 | 66.16
Equivalent Umm]J 66.16
UmmIJ Requ Ve =67.5
[ 8
Mos | 7168 | 72.64
Yy - wm><0.295m=2.95kv
E" 2):Residual voltage of arrester 463 \| 7463 | 7559
quwalent Uoiap ' 75.59
okAp Required \ \ <770
Ratio, n ; A 9
@ Uisesy 8064 \ 8064 | 8172
@inductive voltage dro 10kVim X ,330m=3.30kV
+@:Residual voltage of arrester | 83.94 894 | 8502
Residual Equivalent Uy
Ujokap Required 6.5
voltage of the Ratio.m 1 3
s 0 Mg 8060 | | 8960 |  90.80
@inductive voltay 10kV/m X 0.365m=3.65kV
@+ @:Residual vOMAe@ O Farester | 9325 ) 9825 | 9445
Equivalent Uygy i.élﬁ
U okap Requ@ 96.0
Ratio, n 11
98.56 98.56 |  99.88

@)inductive voltage drop

V/m X 0.400m=4.00kV

“AN@+@):Residual voltage of arrester

102 10256 | 103.88
103.8

YHI0OW-36

Ulorap Required

U daRequired <105.5
RAG, 1, e __ 12
® U 10752 | 10752 | 108.96
@)inductive voltage.diop 10kV/m X 0.400m=4.00kV
D+@:Residual voltage of arrester | 11152 | 11152 | 112.96
Equivalent Ujokap 112.96

<115.0
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3 Repetitive charge transfer withstand

Samples: 10 resistors (304~313)

Requirements of standards: The samples should withstand more than 0.40C by 8/20ps lightning impulses for 20
times, and after test, have no breakdown or flashover or breakage, the change of residual voltage within & 5%, the

change of reference voltage within £5%, also should withstand capability to one 8/20 current impulse of at least

0.5 kA/cm” peak current density or 2 times T,,, €] ver is lower.
o &
¢ test

5 _.L.-

were liste e table

Test data: Fulfilled the requirements , 6, the test waveforms were shown in

appendix A fig A.2~—fig A.3. y 4%
_ _ﬂﬁ' 6 Repetitive charge transfer withstand
Samples 14305 | 306 | 307 | 308 | 309 311 | 312 | 313
wefore | Ubsihaes BV sifl 349 | 350 | 349 | 349 | 348 348 | 348 | 349
test | 820usUnna kV Jf &34 | 829 | 833 529 | 820 833 | 829 | 820
Qi T 1 Q. ( e charge transfer rating) ¥ 1.150.44

1 Quw C idusa | 04s1 | oaso | o4sa | oas2 | 0a4s3 | 0as | Q443 | 04s3 | 0as2
g Qo C 446 | 0443 | 0443 0446 | 0443 | 0.444 3 | 0443 | 0451
3 Q. C 443 | 0443 | 04438 0443 | 0444 | 0443 | 0452 0443 | 0443 | 0443
4 0 €1 D6 | 0446 | 0445 g 0gd3 |[J0.443 | 0443 | 0443 [ OB45 | 0443 | 0443
5t Qw C 445 | 0445 | 0443 446 | 0.444 | 0451 43 | 0443 | 0443
6" Qs € - Qa3 | 0440 0.443 | 0.44 0443 | 0443 | 0443
7t Q, C JL} 3| 0447 0454 | 04 0.443 | 0443 | 0452
gl Ow C d?i 0.445 | 0444 | 0443 | 0446 | 0.443 ' 0443 | 0443 | 0443
o' Q. C il't_jl 0447 | 0447 | 0452 | 0443 | 0.446 0.440 | 0443 | 0443
10% Qw C o.d5 7 0aas | 04ss | 0443 | 0445 0440 | 0447 | 0443
[ 0w C 0.445 'EYZ" 0.444 | 0447 | 0.446 0446 | 0443 | 0447
i Qe L 0.443 | 0% T 0.446 | O 0445 | 0.443 | 0446
13t Gy © 0.445 | 0.445 4 0.447 0. 0.447 0.443 0,444
14t B B 0440 | 0445 | 0444 | 0446 | 0444 | 0443 | 0440 | 0446 | 0444 | 0444
15% Qu C 0444 | 0443 | 0444 | 0446 | 0445 | 0444 | 0446 | 0440 | 0.446 | 0444
16" Qu C 0444 | 0444 | 0440 | 0445 | 0440 | 0443 | 0446 | 0444 | 0444 | 0444
170 Q. C 0445 | 0446 | 0447 | 0444 | 0444 | 0443 | 0440 | 0446 | 0447 | 0443
18 Qu C 0445 | 0445 | 0445 | 0445 | 0443 | 0443 | 0445 | 0447 | 0443 | 0443
19t Qu C 0440 | 0440 | 0444 | 0443 | 0446 | 0.440 | 0440 | 0440 | 0.440 | 0450
20" B € 0440 | 0440 | 0443 | 0442 | 0443 | 0440 | 0440 | 0440 | 0440 [ 0.440
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One 8/20 current

0.5kA/em?=0.5*3.14*(4.2/2)*=6.92kA which is higher than 2 times I,

impulse, kA 9.37 | 736 7.04 7.12 7.20 7.28 7.12 7.16 7.08 | 1012
Uimaacs kV 3.64 3.62 3.66 3.61 3.63 3.57 3.62 3.57 3.59 3.59

. Change rate, % | +3.70 | +3.72 +3.39 +3.44 | +4.01 +2.59 | +3.43 +2.59 | +3.16 | +2.87
evaluation | 8/20ps Ujgea, KV | 8.70 8.67 8.70 _pmeBeifmme, 8 67 8.57 8.66 8.61 8.66 8.66
Change rate, % | +4.44 | +4.58#5, o4 . 58 51 | +2.97 | +3.36 | +4.46 | +5.61

All the s _lq_é“h' no puncture, flashover or cracking. Thechange of residual voltage of sample 313

Visual inspection | is hi tl y 5%, the change of residual voltage and'the chahge of reference voltage for the other 9

.-\.
s les.within +5%.

4 Test to verify long ter,

stability under continuous operating voltage

Samples: 3 resistors (314 16;)

Requirements of standard .3'%: istors should pass el ageing test.
Test data: Fulfilled the requirements, the test data wergli infable 7-~8, the accelerated a

shown in fig 2—~4.

ing curves were

Table 7 mgein_gtest
Power losses ,\W

Time/Samplefl b42x22.5mm, &/, 52.55%(1+0.15x0.4)=2.704V 115C

. 314 m 315 316
04/12/2018 08:49 0.32 0.24 0.30
04/12/2018 11:404 = 0.27 0.21 0.25
05/12/2018 11:40 § 0.24H 0.20 0.23
06/12/2018 11:40 § © 0.24 0.19 0.22
07/12/2018 11:40 0.23 0.19 0.22
08/12/2018 11:40 0.23 0.19 / 0.21
09/12/2018 11:40 \ N 0.23 0. 0.22
10/12/2018 11:40 s 19 0.21
11/12/2018 11:40 023 A9 0.21
12/12/2018 11:40 0.23 0.19 0.21
13/12/2018 11:40 0.23 0.19 0.21
14/12/2018 11:40 0.23 0.19 0.21
15/12/2018 11:40 0.22 0.19 0.21
16/12/2018 11:40 0.22 0.19 0.21
17/12/2018 11:40 0.22 0.19 0.21
18/12/2018 11:40 0.22 0.19 0.20
19/12/2018 11:40 0.22 0.19 0.20
20/12/2018 11:40 0.22 0.19 0.20
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21/12/2018 11:40 0.22 0.19 0.20
22/12/2018 11:40 0.22 0.19 0.20
23/12/2018 11:40 0.22 0.19 0.20
24/12/2018 11:40 0.22 0.19 0.20
25/12/2018 11:40 0.22 0.19 0.20
26/12/2018 11:40 0.2 0.19 0.20
27/12/2018 11:40 Daec 0.20
28/12/2018 11:40 N 2 19 0.20
29/12/2018 11:40 fof 022 0. 0.20
30/12/2018 11:40 / 0.22 0.18 0.20
31/12/2018 11:40  J © 0.22 0.19 0.20
01/01/2019 11:40 / 0.22 0.18 0.20
02/01/2019 11:40 J| = 0.22 9 0.18 0.20
03/01/2019 11:40] = 0.22 0.18 0.20
04/01/2019 11:40 - 0.22 0.18 0.20

05/01/2019 11:40 o.zih— 0.18 020
@ 021 018 020

06/01/2019 11:40 ©

07/01/2019 11:4D - 021 0.18 0.19
08/01/2019 11:40 - 0.22 0.18 0.20

09/01/2019 11:49 ~ 0.21 0.18 0.19
10/01/2019 11:40§ = 0.21 0.18 0.19
11/01/2019 11:40 | 0.21 0.18 0.20
12/01/2019 11:40 § © 0.21 0.18 0.20
13/01/2019 11:40 0.21 0.18 0.19
14/01/2019 11:40 & 021 0.18 0.19
15/01/2019 11:40 L~ Ny 0.2 0 0.19
Tab Power losses relatiowShip
Samples “0 315 316
Umascs KV 3.26 3.24 3.20
Uq, kKVims 2.70 2.70 2.70
Power losses Py 3h, W 0.27 0.21 0.25
Power losses Py, 1000+11 h,W 0.21 0.18 0.19
Praes W 0.27 0.21 0.25
Poins W 0.21 0.18 0.19
B - Pai) #1985 0.22 0.13 0.24
P it 0.91 0.91 0.91

Note: (1) Because(Ppax = Pmin) <1.3Pmin+ Puax<1.1 Pyar, the samples fulfilled the requirements.
(2) The temperature of blocks:115+4C.
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0. 35
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400. 00 B00. 00 1000, 00

Fig3  The Accelerated ageing curve of sample 315

200,00

Fig4  The Accelerated ageing curve of sample 31 6
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5 Heat dissipation behavior verification of test sample

Samples: 1 thermally prorated section (210) 1 arrester (005)

Requirements of standards: the MO resistors in the sample shall be heated to 140°C by the application of

power-frequency voltage. When the temperature is reached, the voltage source shall be disconnected and the cooling

time curve shall be determined. At any time, the measured cooling curve of section falls shall above the measured

cooling curve of the arrester.

Test data: Fulfilled the requirements, the t % avefo in fig
i
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6 Operating duty test
Samples: 3 thermally prorated sections (201~203)
Requirements of standards: 3 thermally prorated sections should pass the high current impulse operating duty test.

Test data: Fulfilled the requirements, the test data were listed in table 9,the test waveforms were shown in appendix

Afig Ad~—~fig A.G.
Table 9 operating duty test

202 203
Uimaae, kV 3.44 3.46
Ugs KV 3.23 324
User kVimg 2.58 2.59
8/20ps, Ujgga ,before, kV 8.41 8.29
One hi 98.8 99.2

Conditioning test

t impulse, kA

preheated samples

Rated thermal 1" Qu ,C ‘ ’ 0.558 0.566
charge 7 T 0.568 0.594
transfer,Qu, Quifafing (2 times), C 1.126 ) 1.160
. | Regq. H as short as possible (&vithin 100ms)
q Actual 95.6
Applied Vﬁjtage & U KV 325
after the 2 ¢
impulse Ap lil_é;fi oltage Duration, 10
and duration 2.64
30
1.18
1.14
10 min 1.12
Power loss, W 15 min 1.09 1.09
20 min 1.08 1.09
25 min 1.07 1.06
30 min 1.07 1.06
Samples cooled to cooled to ambient 20°C£15C
8/20ps, Ugia afters kV 8.57 8.57 8.49
+1.90 +1.90 +2.41

Variability of the residual voltage, %

Visual inspection

No puncture, flashover, cracking or other

significant damage
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7 Power-frequency voltage-versus-time test

Samples: 6 thermally prorated sections (204~209)

Requirements of standards: The 4 sections of arrester should pass the power-frequency voltage-versus-time fest.

Test data: Fulfilled the requirements, the test data were listed in table 10~ 1l,and the Power-frequency

voltage-versus-time curve was shown in fig 6, the test waveforms were shown in appendix A fig A.7~A.8.

ime test data (with prior duty)

Table 10 Power-frequency voltage=

Samples 206 207
Uimasc, kV 3.33
User KVims 3.12
Uses KVims 2.50
8/20us, Ujga sbefore, kV ) 8.12
preheated samples I
1% u‘_r; Qun.C 0.565
HpEEag il Qu.C 0.579
current impulse =
Qu fating (2 times), C 1.144
N K Req. as short as possib 100ms)
i ” Actual 86.4 87.2
Applied voltage __)_ 3.18 3.68
after the 2™ 2 1.00 1.18
impulse AR ec[_;., ltage Duration, s 100 10.1 1 0.1
and durati
@ Uss BV 2.63 61 2.59
E Duration, 30 30 30 30
1s '?,(.. 18 0.87 1.14 1.28
S min 0. 0.87 0.88
10 min 84 0.86 0.88
Power loss, W 15 min 0.87 0.88
20 min 1.14 0.83 0.88 0.86
25 min 1.14 0.82 0.84 0.85
30 min 1.14 0.82 0.84 0.84
Samples cooled to cooled to ambient 20'C+15°C
8/20us, Uyoka Jafter, kV 8.41 8.33 8.37 8.37
Variability of the residual voltage, % +3.06 +2.59 +2.07 +3.08

Visual inspection

No puncture, flashover, cracking or other significant damage
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Table 11 Power-frequency voltage-versus-time test data (without prior duty)
Samples 208 209
Uimaac, kV 3.33 3.33
Ul BV g 3.12 3.12
Uis Vs 2.50 2.50
2 8.12

8/20us, Ujpra before, kV

preheated samples

reheated samples to 60.0°C+3°C

Applied voltage

Applied voltage 41
and duration"

j;l e
_--fjJ 'OV scale 0.98
Duration, s 0.1 1000
i B 5 2.54 2.55

3 Duration, 30 ‘ 30
1s ff 5 D 0.85 | 0.86
Smip . 0.83 0.83
10 fhin- | F 0.83 0.78
Power loss, W 15 _- 0.84 0.79
20 0.83 [ | omw
25 pin- | 0.83 | | om
30 in | 0.83 | | o8
Samples cooled to ‘, cooled to ambiefit 200C+15C
8/20pis, Urea after, kV | = 833 . 8.24
+2.59 +1.48

Variability of the residual valiage}, %

Visual inspection

w

TOW Scale

s (3 o

&1

045

125 T—

12 ==

Fig 6

Power-frequency voltage-versus-time curve
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8 Test to verify the dielectric withstand of the internal components of an arrester

Samples: 1 dielectrically prorated section (501)

Requirements of standards: preheat the sample to 60°C, consists of one application of a 100kA high-current impulse.
There should be no evidence of a dielectric breakdown. the test data were listed in table 12,and the test waveforms

were shown in appendix A fig A.9.

Table 12 Test to verify the dielegtFic withstand of the integnal components of an arrester

v )

Sample " X ; 501
Uimaac, kV y 45 : 3.30
8/20ps, Ui -before, kV < 4 .\ 8.08
preheated samples - _Q ' preheated safaples to 60 C+3°C
high-current impulse, kA J 5_ 08.4
Samples cooled to ) o cooled 10%nbit 20C+15C
8/20ps, Ui after, KV |
Variability of the resid @ age, % k E
sl . " No puncture, flashgver, cracking or other
isual inspection = significant damage

 th ¢ test of bending mo performed one after i

follows: Step 1.1: subjcc Wo of the samples to a bending moment test. The bghding load shall be increased

(1) Measure the power loss, partial disch i "esi voltagebe o-mechanical preconditioning test;
(2)After terminal torque preconditioning of establiShedwprecedurerthe sample should withstand the cold-heat cycling
test at +60°C25K to 25°C+5K, and +45°C+5K to -40°C+5K. Each cycling time is 48 hours. The temperature of the
hot and cold periods shall be maintained for at least 16h. During the test, the continuous static mechanical load of
50% F, should be applied, its direction change rates every 24 hours, the interruption time should not exceed 1h.
(3)The test samples shall be kept immersed in a vessel, in boiling deionized water with 1kg/m3 of NaCl for 42h.
(4)Measure the power loss and partial discharge .and then put two successive impulses at nominal discharge current
in 50 to 60s, which the wave shape shall be in the range of T1/T2=(4 to 10)/(10 to 25)ps.

(5)After test, there should be no visible mechanical damage. The change rate of power loss should not exceed 20%,

the change rate of Ujmaac should not exceed 2%, the change rate of residual voltage should not exceed 5%, the
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change of leakage current should not exceed 20uA, the partial discharge should not exceed 10pC.

Test data: Fulfilled the requirements, the test data were listed in table 13.
Table 13 Bending moment test part 1

Sample 001
Power loss, mW 1031
Partial discharge, pC 5.40
Before test ¥
Residual voltage, 1 98.49
Uinasc: KV f5> 39.9
Terminal torque Torque appli . 30.0
preconditioning Duration c:w' 30
Specifigh shgfi-term load(SLL), N 0.0
Actu, d, N 0
'~ OTime:OB/] 2/2018,14380~04/12/2018,
43 Temperature: +58~+62°C, || Load angle:0°
£y Time: 04/12/2018,14:30~05/12/2018,14:30
Theeme: o h Temperature: -26~-23°C, Load angle:180°
mechanical lL,' Time: 05/12/2018,14:30~06/12/2018,14:30
preconditioning Load angle, temperature and duration Temperature: +43~+46%C, Load angle:270°
5 Time: 06/12/2018,14:30~07/412/2018,14:30
oo m Temperature: -41~-38%C, Lopad angle:90°
e Maintained time of highest/and lowest
o temperature > 16 h
® m Interruption time < (.5 h

Boiling water
immersion test

=]
Qo
o

The testisamples shall be kept immersed

. LY o ..
in a vessél, m iling deionized water

Time: 07/12/2018, 47:00~09/12/2018, 11:00.
Put the sample ino the/boiling water with
0.1%NaCl, thenfremao¥ve the sample placed under
ambient tempgraturg, dry 5h after the sample has

Witk Ol'f;"?_ L, cooled to ient'temperature then finish the
2 verification test'in 1h
Jig W 977.0
Power loss
(5 rate, %o -5.24
Partial discharge, pC 2.40
2 times impulses at | 1* impulse, kV 98.13
Verification nominal discharge | 2 impulse, kV 98.49
test cuerst Residual voltage +0.37
Residual voltage Value, kV 98.13
10kA, 8/20ps Change rate % -0.37
- Value, kV 39.2
ImARE Change rate,% -1.75

Sample check

No visible mechanical damage
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9.2 Bending moment (part 2: on sample002 and 003)

(1) Measure the power loss, partial discharge, residual voltage before the bending moment test.

(2) The arresters were mounted to the horizontal base of the test equipment and loading was applied at a rate
necessary to reach the desired bending moment in 30s to 90 s. After reaching the target load, the load should
maintained 60s to 90s and the deflection shall be measured. After release of load, the residual deflection shall be

measured.

(3) After the bending moment test, there is no yisible mechanica e and no mutating at the deflection-load, the
remaining permanent deflection should n qged 3y of the'housing.

(4) The samples shall pass water im ion te€t. The change rate o er loss should not exceed 20%, the change

rate of residual voltage should not g@“e\ %, the partial discharge should figt excegd 10pC.

Test data: Fulfilled the require gs:' tHe test data were listed in table 14, the Wave s were shown in appendix A
fig A.10. %

/' Table 14 Bending moment test part 2

Samples : ,} 002 003
Povjer logs, mW Q 981.6 1050
Before bending Pagfial discharge, pC 5.8 3.1
moment test Residual voltage, 10kA, 8/20psggkV 95.80 04.76
ud kv 40.0 39.5
Specified short-term load(SSL), N 0
Bending moment = -
; tualiapplied, N I I I 400 400
est
Tifne, 63 63
Safnplelgheck No visible mechanical damage
rj HOUSiﬂg : 420 420
After bending Resigual T — S et
moment test deflegtion = 6.61 11.69
42 Residual deflection, mm 1. 6.26
Seal ins cfr;o Hot water immersion test No £ontinuous bubbles
Boiling water Boiling watér with0.1%NaC! for 42 h Timeg07/12/2018,16:30~09/12/2018,10:30.
" | Value, mW 5.0 938.0
Power loss 72
hang % -10.9 -10.7
Partial discharge, pC 2.40 2.40
2 times impulses at | 1* impulse, kV 100.0 98.2
nominal discharge 2™ impulse, kV 99.7 98.7
Verification test
current Residual voltage change -0.30 +0.51
Residual voltage, Value, kV 100.0 08.2
10kA, 8/20us Change rate, % +4.38 +3.63
Value; kV 40.1 39.5
Uimaac
Change rate, % +0.25 0
Sample check No visible mechanical damage.
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10 Weather ageing test

10.1 Salt fog test

Sample: 1 arrester(004)

Requirements of standards: The sample should pass salt fog test of established procedure.

Test data: Fulfilled the requirements, the test da

1000h salt fog test with no evidence of s

eatfab 4

- "Table 15 Weather ageing

15. The test sample successfully withstood the

unc

Sample 4 oy 004
“-;,"1
Uimaadl KV, 39.4
Before test
5.4

Test condition

Partjal digcharge, pC

T t'hj_:h : 1008h Waterﬂma-h Size of droplets: 5~10um

:ﬁp ature: 21~25°C  NaCl content of water: I.Okg,)’m3

Test procedure

he sample should withstandla t log test

or-1000h while the continuous operatin,

 test, every interruption may notexce
15min.

@Applied voltage U = 28.8k Vs

@)Begin time: 05/12/2018, 15:00

End time: 16/01§2019, 15:00

@Power supply inferruption times: 0;

salt-frog interryption times: 0.

Test estimate

=
Corr ';:jﬁ) ts without tracking, not
through'thé ‘entire thickness of the outer
layer until 'e«m; ayer of material, the

fﬂ:l_%!

shed and hous

e no breakdown.

Arrester over/curret a time, no leakage and

trial tracegfof coffosion is not through the

entire Mickngss of the outer layer until the next

r of pfaterial, the shed is not breakdown.

After test

)
value, kV 39.8
Uimaac
change rate, % +1.01
2.0

Partial discharge, pC
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10.2 UV light test
Samples: 3 specimens of shed and housing materials(601~603)
Requirements of standards: The samples should pass UV light test of established procedure, the roughness Rz should

not exceed 0.1mm.
Test data: Fulfilled the requirements, the test data were listed in table 16. The test specimens successfully withstood

the 1000 hours UV light test, the surface of spegifiens had no crac raised areas.
o T bl st
Samples _k__sb'\' 6 603
_ ;.;T“b Test time: 1000 h Trradianc@of ar8und: 0.76 W/m’
Test condition o Temperature: 60~63C for 8h UV lig
Q 49~52 °C for 4h condensation

sample should withsta sht test
_ Begin time: 05/12/2018, 15:30
S

Test procedure ?T 1000 hours. 4 hours c0
i3 End time: 16/1/2019, 15:30

|- 8 hours UV light test, ciggular 1000 hours.
Surface NO.| | 0417 P 0.423 0.436

Rz, pm
Surface NO.2 7| 0.451 0.422 0.358
Rz<0.01mm, Fulfilledthe requirements

Sample check U I N{isibl cracks and raised are

(it (No content in this page below)
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11 Water immersion test
Samples:3 arresters(001~003)
Requirements of standards: Before test, measure the power loss, partial discharge, residual voltage, then immerse the

samples into the boiling water of 0.1% NaCl for 42h, then cooled to normal temperature in air for 8 hours; After the

test, measure the power loss, partial discharge, residwal VoHage™Fhe requirements as following:

Test data: Fulfilled the requiggments, the test data were listed in table 17.

2 Table 17 Water immersion test _
Po 1031 M;i 1050
Yartial discharge, pC 5.4 a 3.1
Before test
E al voltage,10kA, kV 98.49 "ﬂ 94.76
Water immersion e
Put into boiling water with 0.1%NaCl for 42 h
test =
e Value, m 977.0 875ﬁ 938.0
Power 18ss : '
o Change rate, % -5.24 y -po -10.7
Partialdischarge, pC 2.40 ’ 40 2.40
- 3
Affer test Residual\, <.\ Value, kv 98.13 100.0 98.2
voltage, 10KA, "~ | Bhange rate, % 02 " 4438 +3.63
)&J
e, v 392 40.1 39.5
Uimaac
Change -1.75 +0.25 0
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Appendix A The typical test waveform
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Fig A.7.1 The waveform of 204, Lightning current impulse, first impulse, 0.01
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Appendix B: Sample instruction

The test sample number correspondence are as follows:

Category name Quantity Number of samples Short number Comment
EETC02-18/11/02-0066-001 001
EETC02-18/11/02-0066-001 002
Arrester 5 BETC2##8711/02-0066-001 003 Type YHI0W-36
_T‘jr_tsbi-w 2-0066-0 004
 EB#C02-18/11/02-0066-001
\.f‘?' EETC02-18/11/02-0066-201 201 ;
S BETC02-18/11/02-0066-202 :
& EETC02-18/11/02-0066-203 203 :
fs EETC02-18/1 408006 204 .
Thermally prorated —-l: EETCO02-18/1 205 -
section EETC02-18/11/02-0066-206 206 -
" EETC02-18/1 207 .
@ EETC02-18/11/02-0066-208 208 .
: EETC02-18/1 J02-0066-20 209 -
EETC02-18/1 210 -
— EETC02-18/11/02-0066-30 301 ;
z EETC02-18/1 302 :
e EETC02-18/11/02-0066-303 303 -
G EETC02-18/11/02-0066-304 30 .
oI\, EETC02-18/11/02-0066-305 5 :
< NGETC02-18/11/02-0066-306 30 .
E102-18/11/02:0066-307 07 :
02-18/ 308
Resistor 16
EETC02-1 309 :
EETC02-18/11/02-0066-310 310 .
EETC02-18/11/02-0066-311 311 .
EETC02-18/11/02-0066-312 312 .
EETC02-18/11/02-0066-313 313 5
EETC02-18/11/02-0066-314 314 -
EETC02-18/11/02-0066-315 315 :
EETC02-18/11/02-0066-316 316 -
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Category name Quantity Number of samples Short number Comment
EETC02-18/11/02-0066-401 401 Type YHI0W-3
EETC02-18/11/02-0066-402 402 Type YH10W-6
EETCO02-18/1 403 Type YHI0W-9
218/ : 404 Type YHIOW-12
L\'J 02-18/11/02-0066-403 Type YHIOW-15
V' 4/ EETC02-18/11/02-0066-406 06 Type YH10W-18
N
Housing 1 o
i EETC02-18/11/02-0066-407 40 Type YH10W-21
g 408 Type YH10W-24
&7 409 Type YHI0W-27
i 410 Type YH10W-30
s EETC02-18/11/02-0066-411 411 Type YH10W-33
= EETC02-18/1102-0066-41 412 Type YHI0W-36
Dielectrically prorated o EETC02-18/11/02-0066-501 501 -
© EETC02-18/1102-0066-60 601 .
specimens of shed and
5 EETC02-18/1 602 .
housing materials e
EETC02-18/11/02-0066-603 603 .
L
o]
%,

(No content in this page below)
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Appendix C: Main test device
. . Uncertainty 2.
NO.| Device name Device NO. Measurement Calibration institution | Expiration date
{Accuracy
Long duration
U,=0.015 k=2 g 2
| | (eectangulan) | ppregs 0001 | 2ms  10kA , 30kv [ National center forhigh | o510,
current impulse U,,=0.014 k=2 voltage measurement
generator
8/20 ps 10 : v g 5
) impulse current | Loro00 0003 | 4/1 150 5 ) e~ Vs National center for high | 50,0 4c 04
generator : P 4 k=] voltage measurement
/80 ,» 20kV
Steep current ) U..=0.015 k= 2
3 impulse EETC02-000% [ W5us 20kA , 20kV o} “ Nm] - i“:;:;‘“ hfth 2019-06-04
generator & U,=0.014 k=2 em eme
: S #1820 ps 50 kA, 20kV | U,=0.015 k=2 : ;
4 impulse current EETC -_QB K | onal'genter for high 2019-06-04
generator ﬁ 30/80 ps 10 kA, 20kV «=0.014 =2 voltage Mgasurement
: = =0.0058 k=2 i i
5 Operating duty EETCO3-0009 0=10kV: O~ National center for high 2019-10-25
test system i, =0.009 k=2 vol me ement
T e Hubgi proVince
ceele = Uer0.3T k=2
6 aging test TC02-0036 115C; 0-6kV ' i i 9 2019-10-24
k7 ol @ Ue=0.0058 k=2 metiologi
o verificatjon station
- - — il h-
7 Partial discharge ET009-1046 0-500 p Class 10 National cgnter for high 2019-11-02
test system = voltage surgément
Series @
) v P
g resonance TcR9.1029 (40-1100) Class3 National génter for high | 555 5.
measurement voltage measutement
) system _3"
Impulse voltage b . :
National center for high
. 2 2019-04-27
9 | moasurement | ERFCOSRI030 | (200-3000) Class 3 . S e -
system :
r:J
‘L-f-_ (No content in this page below)
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Appendix D: Photos of the arrester

Fig D1: Outside view of YH10W-3 and YH10W-6

Fig D2: Outside view of YHIOW-9
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Fig D3: Outside view of YH10W-12

Fig D4: Outside view of YH10W-15 and YHIOW-18
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de view of YHI0W-21

Fig D6: Outside view of YH10W-24
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de view of YH10W-27

Fig D8: Outside view of YH10W-30
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Fig D9: Outside view!of YHI OW-33 and YH10W-36

(No content in this page below)
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Appendix E Visual and dimensional check of the arresters

f JHE ) Surge arrester sfructure data
# S No Item Data | Nofed
<,
C\. fure height 20 mn
@
.y 2 Small s mefer 9 o
"|\:‘.I
&y 3 shed ohgeter 12 ma
o
. 4 Housi 113 mn
rL'Z ) 5 | Housing extagol di L+ o
_‘?‘ | & [reepage d&fance 250 ma
= 7 Dry oraing disree 144 mn
a 2 Size of 200 T2 i
.'{:' Quentity ! piece
: Surge arrester perfolpance @afa
#5741 P
T ifem Oatal| Unit | Noted
a Arrester class Dish
P22
Designation
#97215 “"_ Rated volfoge ? kv
— Confinuous aperating volfage s | w
- § Nominal discharge rorrent 173
1 Partial discherge pe
c 7 Power frequence refernte vol 7 kW mA
(]
4 ! 155 residual volfage of sieep
8 andse current 05 KV peak
: : i
r;r_; g 8/20)15 residual voltagg et ligh <85 | I
o mpulse
j © | Repetitive chargadunster iy 0s | 304 | €
r 4 " High e i s& pus b1l 7] peak
£ ""/, g -tivewit / s sure relfef 20 KA
&, e ity 60000 | A
v f; D F s & ’
; 6 \_gfhe power-frequency 0.15/114Ur 1157105
1 tage-versus-time choracterishies 1005/ 100U 10005 /.95
i
A = |
\ t | Thermel chorge Fransfer reting (u n r
b Y r
N -~ | 15| Lightning inpulse withstond of housing | 60 W | ek
16 | Power frenquce withstand of housing 28 kv peak
17 | Specified short-term foadfSSLI 4600 I
Product S pooer-teused sgerwresters e ing Mo awomes
Product type | FHEw-3 Il'ﬂr"\'lsi o A
Fattbry wP Nanyang jinniu electric co., LTD

Fig E1: Dimensional drawing of YHIOW-3
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, Surge arrester structure data
e
Q0" Item Data | Nofed
. Lo
< 2 1 truchure height 17 ma
.N"
# @ danster | % | mn
‘:"-." 3 i she ter 12 mm
\._'!\ & mner fer & o
;::_ 5 | Housing exflrnal daiger | 57 an
& Creepage s fance 20 m
'_"__J' : 7 Dy areing dighance 13 i
A ; Size of Zn0 Wck w | mn
e Quantity 2 piece
o
#52s1 Surge arrester perfolinanceota
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Fig B2: Dimensional drawing of YH10W-6
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Fig E3: Dimensional drawing of YH10W-9
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Fig ES: Dimensional drawing of YH10W-15
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Fig E6: Dimensional drawing of YHI0W-18
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Fig E7: Dimensional drawing of YH10W-21
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Fig E8: Dimensional drawing of YHI0W-24
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Fig E9: Dimensional drawing of YH10W-27
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Fig E10: Dimensional drawing of YH10W-30
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Fig E11: Dimensional drawing of YH10W-33
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Fig E12: Dimensional drawing of YH10W-36
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Fig E13: Dimensional drawing of dielectrically prorated section
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