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Object Polymer-housed metal oxide surge arresters without gaps for AC system 
 
Type YH10W-3, YH10W-6, YH10W-9, YH10W-

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

YH10W-33, YH10W-36 

Serial No. See chapter 1.2 

 
  

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 
conclusion 

The object passed the tests.  

 

KEMA B.V. 
 

 

 
Bas Verhoeven 
Director, High-Voltage 
Laboratory 
 

Arnhem, 2 August 2019 

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. 
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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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 IDENTIFICATION OF THE OBJECT TESTED 

1.1 Ratings/characteristics of the object tested 
 

Rated voltage (Ur) 3 ~  36 kV 

Rated frequency 50/60 Hz 

Number of phases 1  

 

1.2 Description of the object tested 
 

Object Polymer-housed metal oxide surge arresters without gaps 

for AC system 

Manufacturer of Arrester Nanyang jinniu electric co.,LTD 

Type YH10W-3, YH10W-6, YH10W-9, YH10W-12, YH10W-15, 

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

Serial number 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) 

AC reference voltage (1 mA) 3,2 - ≥ 38,4    kV 

Nominal discharge current 10 kA 

Continuous operating voltage (Ucov) 2,55 ~ 29 kV 

Residual voltage at   

nominal discharge current (8/20 μs) ≤ 8,5 ~ 102  kV 

steep current (1/5 μs)  ≤ 10,5 ~115    kV 

Arrester class Distribution  

Insulation level   

Lightning impulse 60 ~ 185 kV 

Switching impule 28 ~ 90 kV 

Block dimensions   

Outer diameter 42 mm 

Height 22,5 mm 

Number of metal oxide blocks 1 - 12  

Manufacturer of ZnO blocks 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 A 

JNKH1006 A 

JNKH1009 A 

JNKH1012 A 

JNKH1015 A 

JNKH1018 A 

JNKH1011 A 

JNKH1014 A 

JNKH1017 A 

JNKH1030 A 

JNKH1033 A 

JNKH1036 A 
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 GENERAL INFORMATION 

2.1 Persons attending the inspection 
 

Name Company 

Zhongqiu Zuo 

Lulu Wang 

Jiarui Huang 

Li Chen 

Juxia Liang  

Power Industry Quality Inspection and Test, 

Wuhan, China 

  

Jie Huang 

Yu Zhang 

Nanyang Jinniu Electric co., Ltd., 

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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 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/m3 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 cm² 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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 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 = [1,82 (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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 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 μs 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 μs 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  

1,1 x Qrs = 1,1 x 0,4 = 0,44 C. 

 

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 Ucov 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 Pmin. 

• The final measurement Pend <= 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 μs were applied, 

within 1 minutes, each with a Qth of 0,56 C to obtain a total Qth 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 μs 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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 PHOTOGRAPHS OF TEST OBJECT 
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Object under power frequency voltage test 
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Test to verify the dielectric withstand of the internal components of an arrester 
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 DRAWINGS OF THE TEST OBJECTS 
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Appendix A Test report (CEPRI) 
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