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A polymer-housed metal oxide surge arrester without gaps.

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

3-36 kV - 10kA - 50 Hz.

Nanyang Zhongwei Electric Co., Ltd,

Nanyang, China.

Nanyang Zhongwei Electric Co., Ltd,

Nanyang, China.

DNV GL Netherlands B.V.,
Arnhem, the Netherlands

CEPRI Laboratory,
Wuhan, China

1 August to 27 October 2016

The tests were in accordance with client’s instruction. Test procedure and test
parameters were based on IEC60099-4 Edition 3.0 (2014-06).

Type Tests

The object passed the tests.
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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

Rated voltage (U;)
Rated frequency
Nominal discharge current

Ratings/characteristics of the object tested

3-36 kV
50 Hz
10 kA

1.2 Description of the object tested

Object

Manufacturer of Arrester

Type

AC reference voltage (1 mA)

Nominal discharge current

Continuous operating voltage (Ucov)
Residual voltage at

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

Insulation level
. Lightning impulse
. Power frequency voltage

Block dimensions

. Outer diameter

. Height

Number of metal oxide blocks
Manufacturer of ZnO blocks

3150-16

A Polymer-housed metal oxide surge arrester without

gaps

Nanyang Zhongwei Electric Co.,

Nanyang, China.
YH10W-3
> 3 kv
10 kA
2,4 kV

< 8,3kV
<11,V

60 kV
28 kV

45 mm
20 mm
1

Nanyang Zhongwei Electric Co.,

Nanyang, China.

Ltd,

YH10W-36
> 36 kV
10 kA
28,8 kV

< 99,6 kV
< 115kV

185 kV
90 kV

45 mm
20 mm
12

Ltd,
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1.3 List of drawings

According to the client the following drawings and/or documents numbers refer.
KEMA Laboratories has not verified these drawings and/or documents.

Drawing no./document no. Revision
YH10W-3 1.0
YH10W-6 1.0
YH10W-9 1.0
YH10W-12 1.0
YH10W-15 1.0
YH10W-18 1.0
YH10W-21 1.0
YH10W-24 1.0
YH10W-27 1.0
YH10W-30 1.0
YH10W-33 1.0
YH10W-36 1.0

These drawings are presented in appendix A, page 44 to 55.
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2 GENERAL INFORMATION

2.1 Persons attending the inspection

Name Company
Chenggang Chen Nanyang Zhongwei Electric Co., Ltd,
Nanyang, China.

2.2 The inspection was carried out by

Name Company
Ernst Hanique DNV GL Netherlands 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 China Electric Power Research Institute (CEPRI),
Wuhan, China. 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 Client’s instructions, based on IEC 60099-4, sub clause 8.11

Test date 2 August to 11 August 2016

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.
The results of this measurement are summarized in appendix A, page 24.

After all tests 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 260 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 21 to 22.
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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 30 N.m during 30 s. Next
the sample was mounted on a rigid base inside an environmental chamber. A test load of 100 N was
applied in one initial direction for 24 h. 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 96 h 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 19 to 21.
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3.2 Weather ageing test

Standard and date
Standard Client’s instructions, based on IEC 60099-4, sub clause 10.8.17
Test date 2 August to 27 October 2016

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
28,8 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 the 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 to 23.
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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 to 24.
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4 ARRESTER HOUSING

Standard and date
Standard Client’s instructions, based on IEC 60099-4, sub clause 8.2
Test date 2 August to 27 October 2016

4.1 Lightning impulse voltage test

Procedure

The dry arcing distance was larger than the value given by the equation given in IEC. No test was
required. See chapter 8.1.1 of appendix A

4.2 Power-frequency voltage test

Procedure

The dry arcing distance in meter was larger than the test voltage in kV divided by 500 kV/m. No test
was required. See chapter 8.1.2 of appendix A
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5 ARRESTER SECTION

Standard and date
Standard Client’s instructions, based on IEC 60099-4, sub clauses 8.3 to 8.8 and 8.15
Test date 2 to 11 August 2016

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.

5.1.1 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, page 2 or on the drawings.

Result
The object passed the test.

The results of this measurement are summarized in appendix A, page 5 to 7. The waveshape is shown
on page 25

5.1.2 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 2 or on the drawings.
Result

The object passed the test.

The results of this measurement are summarized in appendix A, page 7 to 10 and the waveshapes are
shown on pages 25 to 26.
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5.2 Test to verify the repetitive charge transfer rating

Procedure

For this test 10 samples were used. The following initial measurements were performed:
. Residual voltage at 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 10 to 12 and the waveshapes
are shown on page 26 to 32.

5.3 Test to verify long term stability under continuous
operating voltage

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 Uy of 2,54 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.

5.4 Heat dissipation behavior verification of test sample

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

The result of this test is summarized in appendix A, page 14 to 15 (Fig 1). It has been proven that the
test sample was thermal equivalent.
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5.5 Operating duty test

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.

During this test the test samples were placed in a prorated section. The thermal equivalency of the
prorated section was determined in chapter 5.4 of this report.

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

Next, each sample was subjected to one high current impulse 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 minute, each with a Qi of 0,56 C to obtain a total Qi of 1,12 C. Next, within 100 ms, a power
frequency of 3,36 kV during 10 s and 2,69 kV during 30 minutes was applied.

During these 30 minutes 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 15 to 16.
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5.6 Power-frequency voltage-versus-time test

Procedure

For this test six samples were used. Two samples were used for the test sequence without prior duty
and four samples were used for the test sequence with prior duty. The samples were pre-heated to
60 °C.

For the test sequence with prior duty, two lightning current impulses of 8/20 us were applied, within
1 minute, each with a Qi of 0,56 C to obtain a total Qw of 1,12 C. Within 100 ms a power frequency
voltage of 4,02 kV during 0,1 s for the first sample, 3,69 kV during 1,1 s for the second sample,
3,41 kV during 10,1 s for the third sample and 3,20 kV during 1200 s for the fourth sample was
applied, followed by 2,69 kV during 30 minutes.

For the test sequence without prior duty, a power frequency voltage of 4,12 kV during 0,1 s for the
first sample and 3,23 kV during 1200 s for the second sample was applied, followed by 2,70 kV during
30 minutes.

Result
The object passed the test.

The results of this measurement are summarized in appendix A, page 16 to 18.

5.7 Test to verify the dielectric withstand of the internal
components of an arrester

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 18 to 19.
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6 PHOTOGRAPHS OF TEST OBJECT

Photographs of each type of arrester are presented in appendix A, page 41 to 43.

Batch of selected ZnO-blocks.

3150-16
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Mechanical and thermal preconditioning test as part of the bending moment test

3150-16
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Appendix A Test report of CEPRI Laboratory, Wuhan, China
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Power Industry Quality Inspection and Testing Center for Electric

Equipment and Instruments

Test Report

EETC2016BL153J
1 Client
Nanyang Zhongwei Electric Co., Lt
2 Sample Description
Name: Polymer-housed metal oxide gut gaps for a.c. systems
Type: YH10W-3, YH10W-6, YH10W- OW-15, YH10W-18, YH10W-21, YH10W-24

YH10W-27, YH10W-30, YH10W-33, OYW-36 (P45mmx20mm)
Manufacturer: Nanyang Zhongwei Electric Co., Ltd.
Sample No./Details: 5 complete arresters: type YH10W-36: (A1 ~AS5),
9 thermally prorated sections (O1~03, T1~T6)
16 resistors (R1~R3, S1~83, L1~L10) 1 dielectrically prorated section (D1)
3 specimens of shed and housing materials(Y1~Y3) 12 housings (H1~H12)

3 Standards/Specifications
IEC60099-4 Edition 3.0 (2014-06) Metal-oxide surge arresters without gaps for a.c. systems

4 Test Category
Type Test

5 Test Date

6 Conclusion
Polymer—house : sters without gaps for a.c. systems of YH10W-3, YH10W-6,
YH10W-9, YH10W. ,%YH 0W-18, YH10W-21, YH10W—24 YH1OW~27 YH1OW 30,

(2014-086).

ar: VT BBR

Checked by: — j#ﬁfg‘
Verified by: W

Approved by:

Date of issue: ’Mf?- 9}’7

http://www.epri.sgcc.com.cn Page 1 of 56
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7 Inspection Items and Results
= |
No. Items Requirements Results E\;:J:a
Power-frequency voltage: (wet)
Thed i istance i
28KV m s~ 90KV, s, for 1min. harcing distance s
Insulation withstand tests larger than the value given
1 . Lightning impulse voltage : , Pass
on the arrester housing by the equation, so the tests
60kVp~185kV,, Positive and ;
were not required.
negativ esea
23
\Wﬂ} v AkV
" YF1QW-6 <16.6kV 16%kV
10W-9 =24.9kV 4.1k
YH10W-12 =33.2kV 3 V
o YH10W-15 <41.5kV 40.2
Lightning
; o YH10W-18 =49.8kV 48.2kV
impulse
§1 YH10W-21 kV 56.1kV
'_.;" YH10W-24 kV 64.3kV
o YH10W-27 74.7kV 72.3kV
by YH10W-30 =83.0kV 80.3kV
_ oy YH10W-33 kV 88.4KV
Residual o
&2 YH10W-36 =99.6kV 96.4kV
2 voltage . Pass
t ) YH10W-3 Dk 10.5kV
est O
5 OkV 19.3kV
“’03 YH10W-9 9.5kV 28.5kV
",d YH10W-12 =39.0kV 37.3kV
% YH10W-15 =48.5kV 46.5kV
8 YH10W-18 =58.0kV 55.2kV
impufse
cur 1:) YH10W-21 =67.5kV 64.4kV
. YH10W-24 =77.0kV 73.2’
YH10W-27 =86.5kV 82/8kV
10W-30 =96.0kV 1.6
Yk 3 <105.5 190.9kV
-36 .0kV 109.6kV
10 sampl i 0
Repetitive charge transfer | times 8/20ps lightning impulses }
: 0.440C~0.
3 | withstand test and the charge value and the G BRROC-0ASIG Pass
current should not less than 0.4C.
Test to verify long term The? accelerated agesngl test of PriacPrin <1.3P s
stability arider SantHGOUS resistors should be carried out P
A ooer :?:1 b according to the specified Pmax<1.1 Pstan, the samples | Pass
perating g procedure. fulfilled the requirements.
http://www.epri.sgce.com.cn Page 2 of 56
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No. Items Requirements Results Evglua
-tion
The test section is for all instants
5 Heat dissipation behavior | during the cooling period have a Fulfilled the requirements.
verification test temperature higher than the See fig 28.
complete arrester.
The switching surge operating duty | The three samples are Pass
test should be carried out carried out according to the
; 3 specified procedure. The
6 Operating duty test
paeRing vty e residual voltage changed
Supply the Power frequency
voltage-versus-time characteristics
7 for the range of voltage from Pass
1.22U*to 0
time from 0.
e|
8 1 time 100kA-4/10us or other | Pass
Bending loa for Bending lo L=260N
9 60s~90s,and meet the eyaluation | for 63s, fulfi Pass
requirement i
Samples sh fog test,
and meet the evaluation Fulfilled #he requirements.
requirements.
10 Pass
Samples should pass UV light test,
} and meet the evaluation d the requirements.
Apower loss
=+6.07%~+9.24%
The change rate of power loss
Aresidual voltage
11 | Water immersion test should not exceed 20%; Pass
=-0.36%~+1.56%
the change rate of residual voltage
PD =0.1pC
should not exceed 5%;
) AUjma ac=-0.54%~-0.27%
The partial discharge<10pC

http://www.epri.sgce.com.cn Page 3 of 56
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8 Description of the Test

8.1 Insulation withstand tests on the arrester housing

Sample: 12 housings of arrester (H1~H12)

Requirements of standards:

8.1.1 Power-frequency voltage withstand test

Test data: the dry arcing distance value is large than the value given by the equation, so the tests were

not required, the test data were listed i e i
> O
Table 1 Power-frequ€ncy voltage with d value calculation
X

Rated voltage, kV 36 9/12 15/18 112 27/30 33/36
IEC standard, kV, o 7B0mas1 | 219112022 | 36.52/43.82 | 51%3/58) 3 | 65.74/73.04 | 80.34/87.65
Manufacturer claimed, kvlg 28 35 45 60 \ 75 90
Manufacturer claimed, k¥ = l 39.59 49 63 84.84 06.1 127.3
d = [1.82 x (e/859) — _E? ]

0.129 0.157 0.194 0.250 04 0.357
m &
Dry arcing distance agtual, 0.151 :]Hus 0.292 0.390 0.440

(@Entef

8.1.2 Lightning im
Test data: The dry

oltage withstand tes

rgi) distance value is la

not required, the te ﬂa were listed in table 2.

m value given by the eguation, so the tests were

o
T E Lightning impul ithstand value calculation

Rated voltage, kV % /6 9/12 15/18 21/24 7/30 33/36

IEC standard, kV, 109/21.58 32.37/43.16 | 53.95/64.74 | 75.53/86.32f'| 97.11/107.9 | 118.7/129.5
Manufacturer claimed, kV, 3 75 95 1 / 170 185

L
d =U/500, m 0130\ 0.150 0.190 0. 0.340 0.370
Dry arcing distance actual, m | 0.151 0.196 .245 0.292 0.390 0.440

8.2 Residual voltage test
Samples: 3 resistors (R1~R3)

Requirements of standards:

a. The residual voltage of samples are measured at 5kA, 10kA, 20kA by 8/20us, then multiply a factor

get the residual voltages of arrester. The maximum value of the determined residual voltages shall

be drawn in a residual voltage versus discharge current curve. The residual voltage read on the

http://www.epri.sgce.com.cn

Page 4 of 56
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curve corresponding to the 10kA is defined as the lightning impulse protection level of the arrester.
b. The residual voltage of samples are measured at 10kA by 1/5ps, then @multiply the sample impulse
voltage curve by the scale factor, @ Use inductive voltage time function to ensure the inductive
voltage drop of the arrester terminal. Add the result of O and @ on a curve basis, the peak value of
the resulting curve is the steep current impulse residual voltage of the arrester.
Test data: Fulfilled the requirements, the test data were listed in table 3~4, the test waveforms were
shown in appendix A fig A.1. :
8.2.1 Residual voltage test of lightpifigim T
Table R o al voltages of lightning impulsécurrent

Samples ;QQ' R1 2 R3
&
~ 4 | 8/20us, 5kA 7.38 %0 7.35
Residual voltage ofghe .
Ps 8/20us, 10kA 7.99 8.0 7.97
esistors, kV =
' 5 8/20us, 20 8 8.86 8.82
-~ Ratio, n
& 8/20us, 5kA 7.38 7.40 7.35
. 8/20ps, 10 9 8.03 7.97
H10W-3
@ 8/20ps, 20 8.88 8.86 8.82
=
2 Equivalent Wioxa | 8
o Usoka Requ
e—ai Ratio, n 2
Residual o)
- 8/20us, 5 1476 14.80 14.70
voltage " 8/20us, 10 98 16.0 15.94
converted -\ | 8120ps, 20kA 17.76 17 17.64
to complete >\ | Equivalent Uy | 16.1
& R
arresters, e 2 10KA Requured 16.6 /
R n 3
kV 3
; : 22.20 22.05
8/20s, 24.09 23.91
YH10W-9
8/20us, 20kA 26.64 26.58 26.46
Equivalent U ga 241
Uioka Required 249
Ratio, n 4
YH10W-12
8/20us, 5kA 29.52 29.60 29.40
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8/20us, 10kA 31.96 32.12 31.88
8/20us, 20kA 35.52 35.44 35.28
Equivalent Ujgia | 32.2
Usoka Required 332
Ratio, n b
8/20ps, 5kA 36.90 37.00 36.75
H1OWAS 8/20ps, 1 : 40.15 39.85
8/2001s,:20 40 44.30 4410
Uivélent Uigs | 40.2
10ka Required 41.5
;-:'*’ Ratio, n 6 \
“ 8/20us, 5kA 44.28 44%0 44.10
” §18 8/20us, 10kA 47.94 48.1 47.82
~ 8/20us, 20 28 53.16 52.92
= Equivalent Usog | 48.2
o Usowa Requiied | 49.8
2 Ratio, n 7
% 8/20us, 5kA 51,66 51.80 51.45
;45 4 5893 56.21 55.79
o 8/20us, 20k 16 62.02 61.74
Z Equivalent B1oxa 583
s Uioka Requ 1
2 Ratio, n 8
ﬁig 8/20us, 5kA 59.04 5920 58.80
- %’;} 8/20us, 10kA 63.92 4. 63.76
us, 20kA 71.04 70/88 70.56
tUia | 64.3
Uqo quired = | 66.4
Ratio, n
8/20us, 5kA 66.42 66.60 66.15
_— 8/20ps, 10kA 71.91 72.27 71.73
8/20us, 20kA 79.92 79.74 79.38
Equivalent U;gya 72.3
Uoka Required 74.7
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Ratio, n 10
8/20us, 5kA 73.80 74.00 73.50
8/20us, 10kA 79.90 80.30 79.70
YH10W-30
8/20us, 20kA 88.80 88.60 88.20
Equivalent me 80.3
U1oka Required 83.0
Ratio, n
8/26f1s, 5k 8 81.40 80.85
W 0u€, 10kA 87.89 8.33 87.67
/< | 200, 2000 9768 '\ 9746 97.02
. #| Equivalent Uyos | 88.4 \
4 | UoaRequired | 913 \
- Ratio, n
~ 8/20s, 5kA 56 88.80 88.20
o
o - 8/20pus, 10kA 95.88 96.36 95.64
Mim 8/20us, 20 106.6 106.3 105.8
o Equivalent Uga | 96.4
= Uioka Required 99.6
L
8.3.2 Residual volt é st of steep impulse current
§ Table 4 Residual voltages steep impulse curre
Samples e R1 2 R3
Residual voltage of 'égl al voltage of section 8.98 8# 8.95
e met;a! blagks Résidu voltage of metal block 0.24 /
and resistors at
10KA, kV Resi I:vg ge after correction 8.74 8.71 8.71
(DResidual voltay /% 0. n
converted to comple
arresters, kV 8.74 8.71 8.71
@inductive voltage B -
YH10W-3 drop, KV U =h xl, 0.175x10=1.75
After correction | 10.49 10.46 10.46
D+ Residual Equivalent Usge | 10.5
voltage of arrester
Uoka Required 11.0
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(DResidual voltage Ratio, n 2
converted to complete
arresters, kV Usoka 17.48 17.42 J 17.42
@inductive voltage
=h X —
YHIOW-6 | drop, kv Ui=h X, 0.175x10=1.75
After correction 19.23 19.17 ’ 19.17
+2):Residual
O+@:Residua E 19.3
voltage of arrester
£ U 20.
o O
(OResidual vo ge’ Ratio, n 3
converted tofcomplete
arresters &\% Usoka 26.22 6.13 '26‘13
indugfive Itage
Dindugihve )fitag Ui=h I, 0.225%10=2)25
YH10W-g | drop, Vo
3 28.47 3 ’28.38
sidual '
O v Equivalent Usge | 28.5
VO ge f arrester
= umb 295
UResidual voltage Ratio, n 4
converted to complete
arrestefs, kV Uio 34.96 34,84 ‘34.84
@ifiductive voltage -
YHIOW-12 | dro UL]xrl l 0.225x10=2.2
=Y Aft 87.21 7. ' 37.09
+@Resiqual
O+@Resw Equivalent Usge | 37.3
voltage'pf arfester
o Usoka Required | 39.0
, <
(DResidual glt Ratio, n 5
converted to c
arresters, kV “6 437 4355 4355
@inductive voltage oy 0.275%10=2.75
drop, kV
YH10W-15
After correction 46.45 46.30 46.30
D+@:Residual _
voltage of arrester Equivalent Lo, | 46.5
Uioka Required 48.5
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(DResidual voltage Ratio, n 6
converted to complete
arresters, kV Usoka 52.44 52.26 } 52.26
inductive voltage
@ g Uc=h X1, 0.275x10=2.75
YH10W-18 | drop, kV
After correction | 5519 55.01 ' 55.01
O+®@:Residual
Nt Uig 5.2
voltage of arrester i
) W = .
o Mo Require 8.0
(DResidual Iga,‘g\ Ratio, n 7
converted bfi plete
arrestersf kv Usoka 61.18 97 60.97
ind oltage
- i g Up=h X, 0.320x10=3%0
YH10W-21 | drop kv
> Aft 64.38 1 64.17
O+2):Residual
-~ Equival 4.4
voltage of arrester aqvalent Uron | 6
& U0kt Required 67.5
DRésiflual voltage Ratig, n 8
(o] fré d to complete
ar Sge , kV Uto 69.92 69,68 69.68
r—ﬂ
i e voltage
@ . Uosh X/ 0.320x10=3.2
YH10W-24 | dro
- After correction | 73.12 72, 72.88
o
O+2:Residual .
E lent 73.2
voltage a‘F{f er Hilnvaent Lyo
¥ - Uioka Required | 77.0
p
(DResidual voltage” &, "WRatio, n
converted to comp
arresters, kV .66 78.39 78.39
@inductive voltage B .
YHIOW-27 | drop, kv Uc=h X, 0.415x10=4.15
After correction | 82.81 82.54 82.54
O+@:Residual \
lent U 82.
voltage of arrester Equivalent Uso 2
L Usoka Required 86.5
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(DResidual voltage Ratio, n 10
converted to complete
arresters, kV Usoka 87.40 ‘ 87.10 ’ 87.10
@inductive voltage B
YH10W-30 | drop, kv Ui=h xI, 0.415x10=4.15
After correction | 91.55 ‘ 91.25 91.25
+2):Residual
O+@:Residua - e
voltage of arrester
3_‘;‘
Q WU 96.
(DResidual vo, _g\;_e‘\b Ratio, n 1
converted tg/complete
arresters K Usoka 96.14 5.81 95.81
@indu v§ ltage
YH10W-33 | drop, fv= U=h xl1, 0.465x10=4465
; 100.8 0. 100.5
+ sidual
@ 23] EquivalentU,pa | 100.9
volfage jof arrester
. Uioga Required | 105.5
DResigual voltage Ratie, n 12
c u:? d to complete
ar| , kV UmI I I 104.9 ‘ 104.5 104.5
@ipdudtive voltage
YH10W-36 | dr j‘% U =h xlI, 0.465x10=4.65
(=
® Aﬂw 109.5 9. 109.2
O+@kResidual
Equivalent U 109.6
voltag of atrester 9 ot o
e Usoka Required 115.0
2
8.3 Repetitive charge tra e:;,) ithstand test
Samples: 10 resistors (L1~L10) “2 &
Requirements of standards: 10 sam shou stand 2 es 8/20us lightning impulses and the

charge value should not less than claimed repe

arge rating multiplied by 1.1. If not more than one

sample failure during the 20 times impulse, test passed. After test, the samples should have no

mechanical damage at visual inspection; the change of reference voltage and residual voltage at |,

should not exceed 5%.

Test data: Fulfilled the requirements, the test data were listed in the table 5, the test waveforms were

shown in appendix A fig A.2.
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== T
8/20usU1oka, kV | 7.90 7.81 7.87 7.88 8.01 7.84 7.84 8.01 8.04 8.06

Change rate, % | +0.89 | 0 +064 | 0 +0.38 | +0.77 | +0.90 | +0.25 | +0.88 | +0.25

Visual
No puncture, flashover or cracking.

inspection

8.4 Test to verify long term stability under continuous operating voltage
Samples: 3 resistors (S1~S83)
Requirements of standards: the MO resgi fors shall be hea 115°C+4K for 1000h and the power loss

; ™
shall be measured at U, after th ‘ glté“ ication. increage of power losses from Py, is not
greater than 1.3 times Py, ddri 0. € remaining test period all'measurements of power losses
throughout the ageing peri d; i uding the final measurement P..4%s n reater than 1.1 times Pgq,

the test passed. &

Test data: Fulfilled thefrequirements, the test data were listed in table andytable 7, the accelerated

O

ageing curves were q!?\‘“r in appendix A fig O
8.4.1 Accelerated a 3 test

; Table 6 Accelerated ageing test

'“: Power IOSSF
Time s ®45mmx20mm, voltage applied=2.54kV. 114:C 16

S s1 I I lz 3
2016/8/9 “ 1.29 28 1.2
2016/8/10 © 1.18 15 1,
2016/8/11 - 1.11 08 1/06
2016/8/12 -TTJ 1.07 1.04 .02
2016/8/13 o\ 1.04 1.01 0.99
2016/8/14 | o2 0.99 0.97
2016/8/15 01 0.97 0.95
2016/8/16 0.9 0.95 0.93
2016/8/17 0.97 0.94 0.92
2016/8/18 0.93 0.89 0.87
2016/8/19 0.93 0.89 0.88
2016/8/20 0.92 0.89 0.87
2016/8/21 0.91 0.88 0.86
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2016/8/22 0.91 0.87 0.85
2016/8/23 0.90 0.87 0.85
2016/8/24 0.90 0.86 0.84
2016/8/25 0.89 0.85 0.84
2016/8/26 0.89 0.85 0.83
2016/8/27 0.88 .84 0.83
2016/8/28 0.887" 84 0.83
2016/8/29 .88 0.84 0.82
2016/8/30 /4 o7 0.84 0.82
2016/8/31 s Ml 087 0.83 0.81
2016/9/1 'S 0.86 0.82 .80
2016/9/2 =) |oss 83 081
2016/9/3 g 0.86 82 0.
2016/9/4 3 0.86 0.82 0.8
2016/9/5 . 0.85 Hsz 8
2016/9/6 E 0.85 81 7
2016007 | 0.85 J:Djf‘ 7
2016/9/8 o 0.85 0.81 0.7
2016/9/9 t 0.84 m.m 0.
2016/9/10 @ 0.83 80 8
2016/9/11 2\ | 083 0.80 78
2016/9/12 > \\0.83 0.80 0.78
2016/9/13 0.79 0.77
2016/9/14 2n 0 0.77
2016/9/15 0.83 0 0.77
2016/9/16 0.83 0.79 077
2016/9/17 0.83 0.79 0.77
2016/9/18 0.82 0.78 0.76
2016/9/19 0.82 0.78 0.76
2016/9/20 0.82 0.78 0.76
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Table 7 Power losses relationship

Samples S1 82 S3
Uimaac, kV 3.28 3.28 3.28
Uc, kVims 2.54

Power losses Pg.4, 3, W 1.29 1.28 1.26
Power losses Pgng, 1000+11h, W 0.76
Pmax, W 1.26
Pmin, W 0.76
(Pmax- Prin) / 1.3Ppmin \ 0.51
Pmax/1.1Pstart 0.91
Note: (1) Because min <1.3Pmins Pmax <1.1Psgtan, the samples fulfilled the requirements.

(2) The temp of samples:115+4'C
~
8.5 Heat dissipati n-behavior verification o ample
Samples: 1 therm brated section (O1), flarrester (A5)
Requirements of standards: the MO resistorsiin the sample shall be heated td

of power-frequenc voltage. When the tempegature is reached, the voltage source s

14Q°C by the application

all be disconnected

and the cooling ti e shall be determingd. Atan e, the measured copling curve of section falls

Test data: Fulfilled the as8hown in fig 1.

-] = thermally prorated section

[#] 1000 2000 3000 4000 5000 6000
time,(s)

Fig 1 the cooling curve for the section and arrester
The test section is for all instants during the cooling period have a temperature higher than the complete

arrester, it proved thermal equivalency.
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8.6 operating duty test

Samples: 3 thermally prorated sections (01~03)

Requirements of standards: The 3 sections should pass the test of operating duty test of established

procedure.

Test data: The tests are carried out according to the specified procedure, the test data are listed in table

8. The waveforms are shown in appendix A fig A 4.

ible 8 duty
Samples Y 0O 02 03
i
Uimaac, kV by 3.36 .36 3.36
ALy
Ui KVina, / o 3.36 3. 3.36
User KV e, & 2.69 69 2,69
8/20us, Usoia ,befor gx D 7.75 7%8 7.76
[
Conditioning test n igh current impulse,_ kA 100.0 99 99.6
preheated sample ; I preheated samplesito 6Q°C+3°C
=] 1% Qp, 0.564 0.5@1 0.565
Rated thermal L@ mn.g
charge urgntimpulse | seeq. 0.563 0.560 0.565
transfer,Qy, —
wtating (2 times), C 1.127 1.421 1.130
t Req. as short as possible (Within 100ms)
Tire~,
v Actual 85.6 85. 86.6
JQJ Us*s kV, 3.36 6 3.36
Applied voltage < gpor TR : ' )
after 2" impulse e :
Applied voltage uration, s 10 10 10
and duration N\ ¢ 69 2.69 2.69
Duration, 30 30 30
5 min 8.16 7.48 5.08
10 min 5.03 6.90 493
Power loss, W
15 min 4.96 6.45 4.79
20 min 4.82 6.11 4.65
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25 min 4.98 5.85 4.47 —‘
30 min 4.87 5.74 4.56
Samples cooled to cooled to ambient 20°C+15°C
8/20pus, Uqgea ,after, kV 7.66 7.71 7.66
Variability of the residual voltage, % -1.16 -0.90 -1.29
) ) , "qe’ No cture, flashover, cracking or other
Visual inspection Q0 ;
o ificaftdamage J

Ry
8.7 Power-frequency voltdge-vérsus-time test

&,
Samples: 6 thermally pr tedections (T1~T6)
o

Requirements of st

8

The 6 sections of arrester shoul pass the power-frequency

voltage-versus-time t §
Test data: Fulfilled t g:é irements, the test @ted in table 9 and table 0, the TOV curve was

shown in fig 2, the éf‘ veforms were shown in appendix A figA.5.

€

Table 9 wer-frequency voﬂh-ﬁme test data (withpriar duty)
Samples *:‘) T1 T2 I T4
Uimasc: kv J© I ’35 I 3.35 34 3.37
Ustr KVems ® : 3.35 34 3.37
User KV rms. ° 68 2.68 6 2.70
8/20ps, Usoa ,beford, | : 7.72 7. 7.85
preheated samples 3_) preheated samples to 60°C+8°C
Lightning 1% implise. N Qn .C 0.565 0.567 0.565 0.562
current 2" impuls ,C 0.562 0. 0.565 0.560
impulse Qpn rating (2 titgsy, 1.127 1.1 1.13 1.122
Req. as short ssible (within 100ms)
Time
Actual 85.0 87.2 87.2 88.0
Applied
U KVims | 4.02 3.69 3.41 3.20
voltage after .
Applied TOVscale |1.20 1.10 1.02 0.95
2" impulse voltage and :
duration Duration, s 0.1 1.1 10.1 1200
U*ses kVims | 2.69 2.69 2.67 2.67
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Duration,
; 30 30 30 30
min
5 min 2.60 275 2.74 4.32
10 min 2,55 255 2.79 3.89
15 min 2.49 249 2.61 3.46
Power loss, W
20 min 2.41 244 2.55 3.23
25 min 2.38 2.39 2.49 3.01
30 min e 2.34 2 2.45 | 292
T
Samples cooled to o cooled to ambient 200 15°C
8/20us, Usoua ,after, kV Q"*' 7.76 7.71 7.71 7.88
[&]
Variability of the residygal.v age, % 0 -0.13 .39 +0.38
@
g N cture, flashover, crackifilg or other significant
Visual inspection .2 re, flashove cki r other significan
wy
=
Table 10 P er-frequency voltage-versus-time test data (with@ut prior duty)
Samples By H
Uimaac, kV = 3.38 36
User kKVims. 4 36
User KV rms. o 2.70 .69
=]
8)‘20[.15, Usioka ,befor 7.8
preheated samples 2 preheated samples to 604C +
N\ U kVimg | 4.12 23
[
Applied § "2 N[OV scale 1.22 0.96
Applied -
voltage and' Dufation, s 0.1 1200
voltage <&
duration - 2.7 2.70
Duration, 30
5 min 1.79 2.58
10 min 1.80 2.41
Power loss, W
15 min 1.77 2.36
20 min 1.78 2.32
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25 min 1.77 2.23

30 min 1.80 2.22
Samples cooled to cooled to ambient 20°C+15C
8/20us, Ugua ,after, kV 7.92 7.83
Variability of the residual voltage, % 0 +0.13

) . ) re, flashover, cracking or other significant
Visual inspection

The test results: Fulfilled the r Ni(‘ méhts.

\\L =t + with pricr duty withoMrriar dute
Y 4.3 T -
g ¥ B
= 1..25 ]
e
1.2 =
h -
1.15 H
1]
1.1 <
1 ..
1.06
A~ ) -
[e] — P — L
1 L
—. n
0.95 = |
0.9 I i
0.1 @ 1 100 1000 time,s
(&
>
& | Fig 2 Power-freq e-versus-time curve
{.-l

8.8 Test to verify the dielectric withstand of th intefnal components of an arrester
(o]
Samples: 1 dielectricall rated section (D

Requirements of sta :ﬂ; . preheat the sample to 60°C, consists of on application of a 100kA
high-current impulse. Th 59; uld be no evidence of a dielectric breakdowfi. The test data were listed
in table 11, the test wave 7 .S,} ere shown in appendix A fig - the dimensional of dielectrically
prorated section were shown i 2k
Q)
Table 11 Test to verify the dielé®tric withstand of thefternal components of an arrester

Sample 1

Uimaac, kV 3.33

8/20ps, Uqoka, before, kV 8.10

Preheated samples preheated samples to 60°C+3°C

high-current impulse, kA 98.20
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Samples cooled to cooled to ambient 20°C+15°C
8/20us, Ujoua, after, kV 8.02
Variability of the residual voltage, % -0.99

. . ; No puncture, flashover, cracking or other
Visual inspection

significant damage

8.9 Bending moment

smoothly to specified }3“5 term load (SSL) within 3@s,to 90s. When the t
maintained for 60s tg 90s
8.9.1 Bending mg (part 1: on sample A1)

(1) Measure t

1€ gower loss, partial di§chaf§e, residual voltage befor
preconditiohing test:

(2)  After terminal-tofque preconditioning of established procedure, the sa € should withstand the
cold-heat cy ;% . Each cycling time is
48 hours. Th te aintained for at least 16h.
During the tes tﬁé d be applied, its direction

(3)  The test samples shall b ifing d€ionized water with 1kg/m® of
NaCl for 42h. P
e
(4)  Measure the power loss ahg
discharge current in 50 to 60s, Whigh the wave shap all be in the range of T,/T 2=(4 to 10)/(10
to 25)us.

(5)  After test, there should be no visible mechanical damage. The change rate of power loss should

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

Test data: Fulfilled the requirements, the test data were listed in table 12.
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Boiling water
immersion test

EETC2016BL153J
Table 12 Bending moment test part 1
Sample A1 7
Power loss, mW 2147
Partial discharge, pC 0.1
Before test
Residual voltage, 10kA, 7/16ps, kV 83.6
Uimaac, kV 9
) '\'h']‘"‘.
Terminal torque | Torque applie o ar ;N 0
preconditioning | i, o T 30
Specifiéd shbrt-term load(SLL), N 100
Actyal.applied, N 100
5 Time: 2016.08,05,17%30~2016.08,06,17:30
0
= ‘ ’ Temperature: +58~+62°C, Load angle:0°
ui: Time: 2016.08,06}17: ~2016.08,07,17:30
Thermo- ol g 0 . o
o Temperature: -26~423°C, Load angle:180
mechanical i H Time: 2016.08,07, 7:30~2016.08,08,17:30
_ o
preconditioning oa angle, temperature and duration Temperature: +43~%469C, Load angle:270°
S I I I Time: 2016.08,08,17:30~2016.08,09,17:30
= Temperature: -41~238°C, Load angle:90°
Q
— Maintained time highest and lowest
- I I I temperature > 1
p Interruption timef< 0.8 h

2
The test samples shall be kept
imme "IRa vessel, in boiling
deionized water with 1kg/m® of NaCl

Time: 2016.08/09,17:40~2016.08.11 ,12:00.
Put the sample intp the boiling water with
0.1%NaCl ghengemove the sample placed

under aptbienttemperature, dry 7h after the
for 42h. -7} e sampl€ hass€ooled to ambient temperature
b N n finigh the verification test in 1h
e, mW
Power loss
Change rate, % | +8.38
Verification —
e Partial discharge, pC 0.1
test
t .
2 times impulses 1% impulse 9.98kA, 85.3kV
at nominal 2" impulse 9.94kA, 84.9kV
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discharge current | Residual voltage 0,47
change rate, % '

Residual voltage | Value, kV 84.9
10kA, 7/16ps Changerate % | +1.56

Value, kV 36.8

Uimaac

Change rate,% -0.27

Sample check No visible mechanj  damage

. C

8.9.2 Bending moment (part2: on s@mple A2 and A3)

w

(1) Measure the powe 0sS Partial discharge, residual voltage befor: e bending moment test.
Q)

(2) The arresters w e.mounted to the horizontal base of the test equipment and loading was

applied at a ra negessary to reach the desired bending momentin 30s to 90 s. After reaching

the target lo = load should maintaine to 90s and the deflection shall be measured.
After releasd of.| d, the residual defléction sh be measured.
(3) After the b d; moment test, there is no visible mechanical damage

deflection-Ipad, the remaining permafient deflection should not excead 5
housing. | =

(4)  The samp s::s all pass water immersion test, T|
20%, the aﬁ rate of residual volt

exceed 109CY,

-

Test data: Fulfilled ed- uirements, the testilatagverellisted in table 13, thg'waveforms were shown in
appendix AfigA.7. § =

e
Note [1]: Polymer-house etakoxide surge arresters without enclosed gas volume negd naof'seal checks before test.
¥

(&

.\, Table 13 Bending moment test part

d no mutating at the
of the length of the

change rate of powgr logs should not exceed

ot exceed 5%, the partia ischarge should not

[\

== )
Samples “ A2 / A3
Power los ,f \ 06 2078
4 55 o "D
Before bending | Partial dischargéypC 4 0.1
moment test Residual voltage, 10kA, 85.0 845
Uimaac, kV 36.9 36.7
Specified short-term load(SSL), N 260
Bendi
i Actual applied, N 260 ‘ 260
moment test
L Time, s 63 ‘ 63
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Sample check No visible mechanical damage 1
Housing height, mm 465 ] 465
i Aecir —Maximum deflection, mm
moment test deflection : 49,08 503
Residual deflection, mm 16.4 9.58
Seal inspection | Hot water immersion test | Ng continuous bubbles
Boiling water Time:
) ) Boiling water with 0.1¢ or42 h
immersion test Je¥ 016.08.09,17:40~2016.08.11 ,12:00.
- F e, mW 21 2270
Power losss#” . <
.~ 4| Change rate, % + ?\ +9.24
Partiajfis¢ rge, pC 0.1 \ 0.1
. 1% impulse 10.28 86\(V 10.04KA, 84.3kV
2 tifmes impulses o
g [ 2" im e 10.40kA, 85.7 10.01kA, 84.2kV
a a
Verification test s 31 rge current Resi A0 —
L) . .
change rate, %
ssitiual voltage, | Valu 85.7 84.2
, 7116ps Change rate, % +0.82 -0.36
Py Valuey k 36.7 36.5
C
0 Chan -0.54 -0.54
Sample check 6 vigible mechanical da

-

®
8.10 Weather a ing est
8.10.1 Salt fog test
Sample: 1 arrester(A4)

o
¥

o)
]

=
)

it

i
Requirements of standards&THe mple should pass salt fog test ofdésta shed procedure.
-

Test data: Fulfilled the require

)n‘t/s& e test data were listed in'tabl

4. The test sample successfully

withstood the 1000h salt fog test f e e tracking, erosion, or puncturing.
Table 1 ageing test
Sample A4 —‘
Uimaac, kV 37
Before test
Partial discharge, pC 0.1
Test condition Test time: 1008h  Water flow rate: 0.4L/m>h  Size of droplets: 5~10pum

http://www.epri.sgce.com.cn
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—

=
Temperature: 21~25°C  NaCl content of water: 1.0kg/m?®

Test procedure

The sample should withstand salt fog WApplied voltage Uy = 28.8kV, s

test for 1000h while the continuous | @Begin time: 2016.08.05 17:00
operating voltage is applied. It is End time: 2016.09.16 10:00

allowed to have 6 times power supply | ®Power supply interruption times: 1,
each interruption < 10min:
salt-frog interruption times:2,

interruptions during the te

Test estimate

d be no breakdow
value, kVG
| change r'e, %

rtial discharge, pC

Dlished procedure, the

Test data: Fulfilled the. e . The test specimens

successfully withstood the 1 JQO0 hours UV light test, the surface of speg

areas.

had no cracks and raised

)
P
-

Samples

v3 B

b i

Test condition

Test time: 1000 h gdiance of around: 0.76W/m?
Temperature: 60~63°C for 8h UV light
49~52 °C for 4h condensation

Test procedure

L

The sample should withstand UV light
test for 1000 hours. 4 hours
condensation after 8 hours UV light

Begin time: 2016.08.11 16:00
End time: 2016.09.22 17:00
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test, circular 1000 hours. ( —[
Rz, Us 0.213 ( 0.311 ’ 0.203
R2<0.01mm, Fulfilled the requirements
Sample check No visible cracks and raised areas N

8.11 Water immersion test

Samples:3 arresters(A1 ~A3) we’

Requirements of standards: B re‘test, measure the pow Ss,
5"
then immerse the sample IE‘!B e boiling water of 0.1% N
.

temperature in air for 8 hofirs:

50

rtial discharge, residual voltage,
| foR,42h, then cooled to normal

er the test, measure the power loss, parti ischarge, residual voltage.

The requirements as followi

o
a. The change rate of awer loss should not exceed 0%;

Q,

b. the change rate o residual voltage should ot excee 5%;

c. The partial disch gg 10pC;
d. The change rat

Ay
N maac Should not excded 2%:
Test data: Fulfilled hs quirements, the test @ata were listed in table 16.

o Table 16 Water imriersion test
Samples g A1l A2 A2
[+
‘Power loss, mW 2147 20 2078
arfial discharge, pC 0.1 0 0.1
Before test
sidual voltage, 10kA, kV 83.6 0 84.5
Uk g NV 36.9 36/ 36.7
Water immersion -
Put intg boifing water with 0.1%NaCl for 42 h
test -
2 =
<+ Valge, mw 2185 2270
Power loss
e rate, % + +6.07 +9.24
Partial discharge, pC 0.1 0.1 0.1
After test Residual Value, kV 84.9 85.7 84.2
voltage, 10kA | Changerate, % | +1.56 +0.82 -0.36
Value, kV 36.8 36.7 36.5
Utmaac
" Changerate, % | -0.27 0,54 054
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Appendix A: The typical test waveform
ToRIED

Ll 7eeiws @ ioozea

i) “20.10us 13 0000 A
A100 Ous AL 1 2kA

S S

AY.970kA

| i
| i
| ] e
S : . :
. L (Zo0m S @ 7 -
(C: AV Tas 1000 /5 1.81kA 48H 2016)

Fig A.1.3 Steep impulse current, Sample R1, 1/5us, 0.025V/A

EETC2016BL153J
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Tekﬁf? . [-,_, Il_ . v I. ., e —— I__.. . e
e ..E_;’,,.; e _:.;5.4'. il
g
I | O

ST — ™
— W
1158-20160804135 148

k29, 011KA; T1-8, 26us, T2- 1dus
. 148C

and, 0.001V/A

! I b:-b ]mm g_ e e e - e e e e — ;_____‘
Cpk=29.063KA: 118, Zus: 12:19, 41us: ‘
0. 4480 |

Fig A.2.2 the 1% time of sample L2, Repetitive charge transfer withstand, 0.001\V/A
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‘ /\\ _______ e e S
.II; L
b ‘ rlf' \\\
(. .u"l \\\
L et
5 /F po
2] &
fort v
— ]
l[ 162 _u:Luu 1 .
Fig A.2.3 the 1 er withstand, 0.001V/A
T
Cpk 28, D29kA: T1°8, 2dus; 12
0. 4460
FigA.2.4 the ' ti iti i d, 0.001V/A

-1 2 ®_ % & _w i ™ [ w, 1

166 2016080414084
Cpk 28, 6THKA: T1=8. Mus: 12519, 130s:
I(l, Ekiw

Fig A.2.5 the 1*' time of sample L5, Repetitive charge transfer withstand, 0.001V/A
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B
| /\
ik I/ l\
1 //
Ms: T2=149, 10us:
FigA.2.6 the 1 hstand, 0.001V/A
7o ;;;:tanamlllquul '
Cpk ’H 158kA; TI=8, 2us: Ti=
FigA.2.7 tand, 0.001V/A

1T oweosonaesys ]
Cok-28, 654kA. T1O8. 22us: 12-19, J0us:
0. 142¢

Fig A.2.8 the 1% time of sample L8, Repetitive charge transfer withstand, 0.001V/A
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Fig A.2.9 the 1 stand, 0.001V/A
Cpk =28, GIRKA: T1=8, 25us: T2
0. Hac
FigA.2.10 d, 0.001V/A

__ =m0 » e
1340 2016080509235 1
Cpk-28, BSBKA, T1-8, 25us: T2-19, 5us:

0. 445C

4

Fig A.2.11 the 20™

time of sample L1, Repetitive charge transfer withstand, 0.001V/A
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J N .
.‘; J,r' \
4/ 0\
I
1 \ Al
s //
Ly /

........

1344- 2016080508287
Upk=28. BATKA: T1-H. 25us; T2=10, 1.

FigA.2.13

'

. )

i s

f— ’,

S T N R N W S I Y S—
136 2016080500054
Upk=28. TO6kA: T1:8. 26us: F2=19, 47us:;
0. 444¢ |

Fig A.2.14 the 20" time of sample L4, Repetitive charge transfer withstand, 0.001V/A
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AR
" B

N
' R

T )
1348 201605u8002:
Cok=28, 4700 -

Cpk 28, 811kA; T8, 250s: T2
0. e

| e

1352 20160805094616
Cpk-28. 914kA; T1 8, 2Mus: 12219, 44us:
0. 1460

and, 0.001V/A

Fig A.2.17 the 20" time of sample L7, Repetitive charge transfer withstand, 0.001V/A
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1 ‘.-f \

9 by,

) e
‘ #

......

5,13 : ]

1356 2016080003147
Cpk =28, BOBKA: T1°8, 23us: T2

0. Hac

Fig A.2.19 $& 20" time of sample LM charge transfer

[
o
A NI e e e
r W
>}
%)

d, 0.001V/A

] |
J i

|
i |
|

LR ¥
. 3L )
(1358 20160803005413

Cpk-28.508KkA: T1 8. 21us: T2-19, (6us:
0. 443C

n___ » G P “ s

Fig A.2.20 the 20" time of sample L10, Repetitive charge transfer withstand, 0.001V/A
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1.80

160
1.40 T
120 A

.00 ¢ Tr—

0.80

400. 00 3 5 1200. 00

1200, 00

1.00

0.80 -

0.00 200. 00 400. 00 600. 00 800, 00 1000, 00 1200. 00

Fig A.3.3 The Accelerated ageing curve of sample S3
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B
T T : .
| L6d0ps @ 100.0kA
(9] -280.0ns ) (L0000 A
£3.920p8 £100,0k4

3,640
=230.0ny
A3, 920us

(5]

25.0MiT/F !
1000 g5 24.8kA

g A.4.2 High currerm, sample 02, 0.00

.\‘““_...

o /
24.8kA

¢ | ; : : . :
(@ Z0.0ia Jf4.00s 25.0MPT /%
[ 1000 4,

Fig A.4.3 High current waveform, sample O3, 0.001V/A
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. S ————
SO0kIT/EY @ S 1
10M g 12.6kA

+ig A.4.5 Operating dw. sample O1, K=

T T T T T T T T
0 200 400 600 800 1000 1200 1400 1600 1800 2000

Fig A.4.6 sample O1, power loss curve on U,

http://www.epri.sgce.com.cn Page 35 of 56



EETC of CEPRI

EETC2016BL153J

P i s o = ¥ s
bt | AT e e e e B e S __'_—'
] Fad
! /
I. _// ‘ |
e S p— N
Eff"i“]“’ 1}‘« . 'i:’f;‘.é..ﬂ‘ |
0. 562¢ e S
g

Fig A. kﬁ’ ning impulse current, 2" time, sample T1%0.001V/A

10.0k4

E—-—l L} ] : .
o
Fig A.5.2 Power fteg ncy voltagewersuw;teristics sample T4, 1.20U*, 0.1s, K.=1540

Te 9 r_ —J5—— S S e ——— _. 7
Nz i o) ;
2 0

e
A

"“' IIIJI |

&

I WHIWIW WHN

® . |

5 BOM&'/@ o
10M g5 12 6kA

im Tk © o0 )[ZUOms

Fig A.5.3 Power frequency voltage-versus-time characteristics sample T2, 1.1 00U, 1.1s, Ks=1540
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ol

inaich
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ﬁe frequency voltage-versus-time characteristics samplg T5 1.22U* 0.1s

a=)
e = 1|

T T T i
1400 1600 1800 2000

Fig A.5.6 sample T4, power loss curve on U,
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5; _; i O 3.6d0us @ 95.20ka
' ) ; T O =280.0ns ) 0.000 A
E 43,9200 £98. 20k4

18:38:49  wiEHME. 0.00 kN

FF{:‘L'O_ "!ﬁ]ﬁ

T 3 0.0 g [ ] l:i U.’.‘:1 [ 3 3
B:547 m | pwame. 63 .| RALIB:4036 1 1
(2 fENEetE. 66 B hn EiE - 02 4 "8 #b | FRRGH:1640 n

‘Fﬁ;o Sl _t‘-_ﬁ.'*‘. O

EEE: 547 |
SirMmetE. 66 #h |

Fig A.7.2 short-term load withstand curve of A3
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Appendix B: Main performance parameters of arrester

YH10W-3

Rated voltage U,: 3kV Continuous operating voltage U.: 2.4kV
Nominal discharge current I, 10kA Lightning impulse residual voltage U < 8.3kV
YH10W-6

Rated voltage U,: 6kV Continuous operating voltage U.: 4.8kV
Nominal discharge current ln: 10kA i

YH10W-9

Rated voltage U,: 9kV
Nominal discharge current In: )l idualyoltage U,e: < 24.9kV
YH10W-12 :

Rated voltage U,: 12kV
Nominal discharge curge
YH10W-15
Rated voltage U,:

ightning impulse residual voltage Us: < 16.6kV

YH10W-18
Rated voltage U,:

Nominal discharge ent [,: 10kA Lightning impulse residual voltage Ua: < 49.8kV
YH10W-21 I I I

Rated voltage U,: 21k) operating voltage U 16.8kV
Nominal discharge ent [,: 10kA Lightning impulse residual voltage U es: < 58.1kV
YH10W-24

Rated voltage U,: 2 D.2kV
Nominal discharge cu Ures: < 66.4kV
YH10W-27

Rated voltage U,: 27kV o 21.6kV
Nominal discharge current I,% OkA dualgoltage U, < 74.7kV
YH10W-30 \

Rated voltage U,: 30kV
Nominal discharge current In: 10kA
YH10W-33

pulse residual voltage U,..: < 83kV

Rated voltage U,: 33kV Continuous operating voltage U.: 26.4kV
Nominal discharge current I, 10kA Lightning impulse residual voltage Us: < 91.3kV
YH10W-36

Rated voltage U,: 36kV Continuous operating voltage U.: 28.8kV
Nominal discharge current In: 10kA Lightning impulse residual voltage Us: < 99.6kV
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Appendix C: Main test device

NO | Device name Device NO. Measurement Uncertsinty Calibration institution Explratlon—[
/Accuracy date
8/20us: 0~100kA
The fifth (xi'an)
4 Current impulse 51003 4/10ps: 0~150kA o measurement and S—
A -06-
generator 30/80ps: 0~50KA test cen?er gf
mechanical industry
ﬂ__ P!tage: 0~20kV ™
o Q0 7‘\ The fifth (xi'an)
Long-duration O Current: 0~1 kA measurement and
2 (rectangular) current B S 2% 2017-06-05
impulse generator Yy Voltage: 0~20 kV LStosmerof
pUise ¢ 2y o echanical industry
h The fifth (xi'an)
. Steep current impulsgl’ | 1/5us: 20 kA . measurement and
generator . Vottage: 0-20kV | i, g B
I s chahical industry
: - & Hdbei institute of
DP04034 Digital /' =
*ry 2017-07-11
4 storage oscillosabpa BLWO06B7 0~300V 2% measurement and 017-07-1
testing tegéhnology
MOA-RCD4_4 § = Natidnal cénter for
5 resistance currgn- BLWO003 0~40mA 3% high Volta 2017-03-11
tester Y measlrement
1400kVACHRHG I | 63438 0-4400kV / / /
Voltage generator
6 . @ National center for
AC capacitive oita YQ209 otool I 3% high wlta 2017-03-12
divider o
: meastirement
. [ah]
4000 kVimpuigt — Y | 17020001003 | 0~a000KY / / /
voltage generat@r .,
7 Bampics il National genter for
amping impu <\ Yaz12 0 3% high voltage 2018-08-05
voltage divider P
_ asurement
e ¥ atiopal center for
g | Digitalhighvoltage § ¢ 8 . 0~300kV 3% highfvoltage 2017-09-24
table (or
& megasurement
. ¥ tional center for
9 g’;l Digital voltage )1 0~1600V 1% igh voltage 2017-08-03
- L measurement
_ '/?0 Hubei institute of
10 EOI:N me:hc:::cal BLO14 0~6 v measurement and 2017-09-02
eclingm " testing technology
L Displ t Hubei institute of
11 Sase:’ eplacemean BLWO14 / 3% measurement and 2017-09-18
oy testing technology
Hubei province
. ; meteorological
12 Aneroid barometer BLWO023 / 1% metrological 2017-10-16
verification station ]
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Appendix D: Visual and dimensional check

Fig D2: Outside view of YH10W-9 and YH10W-12
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Fig D4: Outside view of YH10W-21 and YH10W-24
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Fig D6: Outside view of YH10W-33 and YH10W-36
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Ter| Nanyang Zhongwei Electric o, Ltd,

techn
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Surge arrester structure data

No Item

Data | Noted

Structure heigh

106

Small shed diameter

108

Big shed diameter

138

Housing inner diameter

Housing external diameter

60

Creepage distance

20

el L-al RV 1 -2y [V FREY B

dry arcing distance

mm
mm
nn
& | mm
nn
mm
mm

151

Size of Zn0 block

#45X20{ mm

Quantity

1

par

fers of the surge arrester

Ite

esteriglass

Dula] Unit |Nufed

Distribution |

ignat

DH

Rated volta

kV | RMS

Continuous opéating Waltage

24

kV

Nominal dischafge cufgent

10| kA

Partial discliarge

1 | pC

bl -0 IV B B PP N BN

Power frequency refefence y age

>3 | kV

InA

175ks residual volfage o
steep impulse cusent

-

<o

kV | peck

8/20¢s residual vollage o
lightning impulse cdtrent

<83

kV | peak

3076085 residual volfage o
switching impulse clirrent

[ kY

peak

Repefifive churge

rafi 04 C|DH

high current impuise gff 410

100 | kA | peak

Short current/pressure-Blef copfiy |22

kA

600| A

volta
cherist

the pawer-freque
versus-time ¢

1Ur/0ts 1k/11s
LA/ 095/

Thermal charge Qth

W] C|DH

Pawer frequengfvoltageMithstand

of h 1

8| kV

ithstand

Lightningfimpul
" P 2/508s

0LgMousIn

60 | kV

0

specifi€d shori#term load(SSL)
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YH1OW-3

Fig D7: Dimensional drawing of YH10W-3
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Surge arrester structure data

No Item Data | Noted
1] Structure heigh 106 | mm
2| Small shed diameter | 18 | ma
3| Big shed diameter 138 | mm
4 | Housing inner diameter | 45 | mn
5 mn
6

7

Housing external diameter | g¢

Creepage distance 20 | mn

Y
QO‘“B dry arcing distance 51 | mm
WU Size of Zn0 block _ |#45X20| mm
< Quantity 1
M10
Q) technic®yparamlgers of the surge arrester
Ifem Data | Unit |Noted
@60 +1 1 AMester Bgss Distribution
— 7 nati OH
5 ] Ratedvolta b | kV ] RMS
o . 4 | Continuous opelating vlltage | 48 kv
= 10821, = = 5 | Nominal dischafge curfient | 1 | kA
______Q‘ 6 Partial dischgrge 1 { pC
@138 22 1 Pn;e; freql.ug:rylrell nce vf ge | > | kV | nA
ks residual volfige o
e B steep impulse o 200 kv PE‘“‘H
é}' g| 8/20us residual volfge o < i
+ j lightning impulse cdfrent 66] kV | p
= 8 M10 ! 30/60#s residual volfage o
Ry f 0 switching impulse clirrent /| KV | peak
e 11 | Repefifive chorge nglrs| 04| C [ pH
’f} 12|  High current ingulse of 4/%0x 100 | kA | peak
= 13| Short cumentpressure Bl capgbity |20 | KA
o 600 A
- | The power-frequealy voltdf- [ 120e/0ss 11/1ts
e versus-fime chaacteris| (RS 0S50/
% 15| Thermal charge ing Gth (190 €[ DH
. Power frequengf voltaggvithstand
o 16 of haling @ 8| kV
o Lightnigf inpul#” withstand
J@ éé, A M uenglo/sine 60| kV
) %\__ p & | 8|spagfed shogterm load(SSL) | 260|
&
I

oused Meal Oxide Surge Arresten

YH10W-6
Crurer| Nanyang Zhongwei Electric Co, Ltd,

Fig D8: Dimensional drawing of YH10W-6
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Surge arrester structure data

Item Data | Nated
Structure heigh 15 | mm
Small shed diameter | 108 | mn
Big shed diameter 18 | mn

Housing inner diameter | 45 [ ma
Housing external diameter | 40 | mn
(reepage distance 450 | mm
dry orcing distance 1% | mn
M10 S Size of Zn0 block _|#5X20] nn
2 Quantity i

=
=]

bl L=l R¥o ) - [V FAEY RS

fechntgl pardReters of the surge arrester

Ite Data] Unif [Noted
1 esterfglass Distribution
/ igna DH
] Rotad volt 9 [ KV | RMS
v s 4 | Confinuous op@ating Wltage | 72 | kv
§
b
:

138 +2

Nominal dischdfige cuent | 1 [ kA
Partial discharge 10 | pl
Power frequency ref8ence villtage | >9 [ kv | A

1/58s residual volfage o
—e— 8| steep inpulse culfent <95 KV | peak

8/20ws residual volfage o
?| lightning impulse clfrent | [<24] kV | pen

3076085 residual valfage
switching impulse dlirrent /| KV | peak

1t [ Repetifive charge ' 04 C[on
M0 13 2] Figh current inpulse B 47105 100 | kA | peak

‘ 13 Short current/pressure-fplief capdbiity 2 | kA

1451
®
= 50 A
= ji| fhe power-frequegky voltedf- | 12e/01s i/t
o versus-time chaflicteris TS 55/ 0
%
e
=
5

15| Thermal charge f ingQth 110 (| DH
Power frequengffvaltagaliithstand
of hogSin

Lightning”impulsé’withstand
1 9‘10 uus% 12/508s B kv

> E‘% = 18 specifd shoggftern load(SSL) [ 260] N
- & 1 —

X & | used Mefal Oxide Surge Arrester

YH10W-9
| Nanyang Zhongwei Electric Co,, Ld.

Fig D9: Dimensional drawing of YH10W-9
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$45X20] mn
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Ite
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ass Distribution
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Fig D10: Dimensional drawing of YH10W-12
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Surge arrester structure data

No Item Data_| Nated

1| Structure heigh 02 | mn

2| Small shed diameter | 18 | mn

3| Big shed diameter 138 | mn

4 | Housing inner diameter | 45 | mn

5 | Housing external diameter | 50 | mn

6| Creepage distance 605 | mm

7| dry arcing distance 45 | mm

Size of Zn0 block  |#45X20| mn

Quantity 5

technigl pardReters of the surge arrester

Ite Data) Unit {Noted

1 esterfglass Distribution
? igna DH

] Rutad volh 15 | kV | RMS
b | Continuous opBfating Veltage [ 120[ kv
5| Nominal dischafige culfent | 1 | kA
6 Partial discliarge 10 | pC

T | Power frequency refdlence vilfage | >% | kv | nA

1/58s residual volfage o

8| “steep impulse culfent <483 kV | peak
8/20us residual volfage o
lightning impulse cifrent SUL5 RV | peck
30760¢s residual volfage
0] “suitching impulse dlfrrent [ | KV | peak
11 | Repetifive charge i 04] C|pH
2|  High current impulse gff 4/10s 100 | kA | peak
Short curent ef capliity 201 KA
13 Short current/pressure-g8lief capdhiity %l s
5| The power-frequenty voltag- | 120/05s 11/1%
versus-fime chofficteris WA/ ks
15] Themal charge ngQth |10 ] €| DH
Power frequengfiVoltagaMithstand
°L  of hafng 1 i
Lightningfimpulsg@vithstand
L gn ausfﬁ 2/501s % | kV
18 |speciff€d shogi#term load(SSL) [ 260[ N
olymegatused Mefal Oxice Surge Arresten

YH10W-15

rf Nanyang Zhongwei Electric (o, Ltd

Fig D11: Dimensional drawing of YH10W-15
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Surge arrester structure data

No Item

Data | Nofed

Structure heigh

202 | mm

Small shed diameter

108 | mm

Big shed diameter

38 | mm

L5 | mm

Housing external diameter

60 | mm

(reepage distance

605 | mm

1
2
3
4 | Housing inner diometer
5
6
1

dry arcing distance

25 | mn

Size of 7n0 block

#45X20) mn

Quantity

b

fers of the surge arrester

esterglass

Ite Data | Unit |Noted
Distribution

ignaf

DH

Ratag volta B | kV | RMS

Continuous opdgati fage | 164 kV

Nominal dischafige culent

kA

Partial discarge L]

pC

Power frequency refelience y

>8] KV | T

1/58s residual volfnge o

steep impulse cufgent S8

kv p!ﬂk|

8/208s residual volfage o

lightning impulse cfifrent <49

8 kV | peak

30/60¢s residual volfage o

swifching impulse clirrent /

kY | peak

Repefiive charge ransff rafinglGrs| 04

C | DH

High current inpulse of 4/10x 100 | kA | peak

Short current/pressure-glief coptbilty |20
frent fpres ity T

kA

the power-frequenty voltogg-
versus-time chafcteris

120e/ls /1%
W/ 55/ 2

Thermal charge ath |10

C[DH

Pawer frequengfivoltag

thstand
of huffing 1 6

kv

Lightningimpulsgwithstand
Ghu OUSI}I?I 12/50us %

|

specifi€d shor,
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erm load(SSL) | 260

Used Mefal Oxide Surge

Arresten

YH10W-18

er| Nanyang Zhongwei Electric Co, Ltd.

Fig D12: Dimensional drawing of YH10W-18
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Surge arrester structure datq

No

Item Data | Noted

Structure heigh

50 | mn

Small shed diameter

108 | mm

Big shed diameter

138 | mm

Hausing inner diameter

L5 | mm

Housing external diameter

60 | mm

(reepage distance

65 | mm

1
2
|
4
5
b
1

dry arcing distonce

m

Size of Zn0 block

m |
#45X20{ mn
Quantity 1

par

Ite

esfe

ters of the surge arrester

Dulal Unit ]Hafed

Distribution

ass

ignaf’ OH

Rat

voltal
ting Wltage

i
168

kY
kY

RMS

Nominal disch

e culent | 10 | kA

Partial dis

rqge 10

pl

1
?
]
k| Continuous of
5
b
1

Power frequency ref

ce valfage | 571 kV | A

1/58s residual volfage o
§ steep impulse cusgent

<615( kV | peck

g 8/208s residual volfage o
lightning impulse cdrent

€581 kV | peak

30/60%s residual vofage o

kV | peak

switching impulse clifrent /

11 | Repetitive charge

04| C | DH

high current impulse off/%0ns

100 | kA | peck

Short current/pressure

kA
600 A
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the power-freque
versus-time ¢
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terist

120r/01s 1/t
1R/ 0950/ 2005
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Lightnin
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acturer

Nanyang Zhongwei Electric Co,, Ltd,

Fig D13: Dimensional drawing of YH10W-21
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Surge arrester structure data

No Item

Data | Noted

Structure heigh

250 | mm

Small shed diameter

108 | mm

Big shed diameter

138 | mn

Housing inner diameter

L5 | mn

Housing external diameter

60 | mm

Creepage distance

765 | mm

e L=a R¥L 0 oo (O PAEY B

dry arcing distonce

297 | mm

Size of Zn0 block

#45X20) mn

Quantity

par

ters of the surge arrester

Ite

esterfgloss

Data Unit |Noted
Distribution

igna

DH

Rat&d volt

2k | kV | RMS

Continuous opgating Wpltage

192 kV

Nominal dischdige curent

0| kA

Partial discharge

Power frequency refagence

1| pC

age

2| kV | A

1/58s residual volfiage o
steep impulse cufrent

<ol kv

8/20vs residual volfage o
lightning impulse clirrent

<B6.4f kV

30/60ns residual valfage

11| Repetitive charge

switching impulse dfrrent

[ | kV

High current impulse f &/10

13| Short current pressure

ief capbility

=

15| Themdl chrge

voltage-
teris

the pawer-freque
versus-time ¢

ing Oth

==
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oltagedithstand

of haiSing 1

=

ithstand
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5 " [2/50us

oisnousIn

18|

oty

eciffed shogk¥Term load(SSL)

used Metal Oxice Surge Arrester

YH1I0W-24

Churer

Nanyang Zhongwei Electric Co., Ltd

Fig D14: Dimensional drawing of YH10W-24
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Surge arrester structure data

_N__ru_L Item Dafa | Noted
1| Structure heigh 36 | mm
2| Small shed diameter | 108 | mn
3| Big shed diameter 138 | mm
4 | Housing inner diameter | 45 | mn
5 | Housing external diameter | 59 | ma
6| Creepage distance 1085 | mm
7| dry arcing distance 3% | ma

Size of Zn0 block |[#45X20] mm
Quantity 9
fechnityl pardMeters of the surge arrester

estertgloss

Ite Duhl Unit |Hufed

Distribution

ignat DH
Rute@ volta 11 | kV | RMS
Continuous opefating Wlltage N6 kY
Nominal dischaige culent 0| kA
Partial dischiorge 0] pC
Power frequency refefence valtage AR

1/58s residual volfge o

steep impulse cutent <86.5] kV | peck

8/20es residual volffnge o

|Ighfnjng impu[se; rent <ILT kv peak

30/60ns residual voffage o

switching impulse cfifrent /| KV | peak
Repefitive charge i 041 C | pH
High current impulse offi/10ns 100 | kA | peak
Shot curnt/ F opity |20 kA
wrrent/pressure-gilief capgblity ol &
the power-frequendy volta 120 /085 11k/115
versus-time chagficterist Wk 095/l
Thermal charge f Oth 10| €| DH
Power frequencylioltage Mithstand
of hoyng 1 B[k
Lightningfmpulsafvithstand
L of usg /5015 10| kV
specifé®t shortgferm load(SSL) | 260 N

sed Mefal Oxide Surg

e Arresten

YH10W-27

Nanyang Zhongwei Electri (o, Lfd. |

Fig D15: Dimensional drawing of YH10W-27
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Surge arrester structure data

No Item Data | Noted
1] Structure heigh 346 | mm
2| Small shed diameter | 108 | mn
3| Big shed diameter 38 | mm
4 | Housing inner diameter | &5 | mm
5 | Housing external diamefer | 40 | mn |
6| Creepage distance | 1085 | mn
1| dry arcing distance 390 | ma
Size of Zn0 block  [#45X20| mm
Quantity 0
techn®l paraMeters of the surge arrester
Ite Data Unit [Noted
1 estergloss Distribution
1 ignaf DH
3 Ruted volta kV | RMS
4 | Continuous opdBating Wltage |24.0] kv
5| Nominal discha®ige culgent 0| kA
Partial dischigrge 0| pC
1T [Power frequency reféence viltage [ >3] kv | tn
1/58s residual volfage o
8| “steep impulse cu ot 960 kV | peak
8/20ks residual volfage o
lightning impulse c@grent l§ [<B30f kV | peck
307605 residual volfage o
0 switching impulse cliFrent [ | RV | peak
| 11 | Repetitive charge rafi 04| C | DH
12| High current inpulse off 4/10x 100 | kA | peak
- : kA
3| Short current/pre f caplbity |20
1 urrent /pressure-fitief capability i
the power-frequengy volta 12005 1r/1%
versus-fime chagficterist Wl 0550k s
15] Therml charge Qth {190 €| DH
Pawer frequengfivoltageMithstand
§ of hofing 1 Bk
Lightningimpulsghvithstand
_ﬂ_ go usf /5013 M| kv
| 18|specifi€d shocg#term load(SSL] | 260 N

sed Metal Oxide Surge Arrester

YH10W-30

| Nanyang Zhongwei Electric Co, L1d.

Fig D16: Dimensional drawing of YH10W-30
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Surge arrester structure data

Power frequency refefence vaffage

=

No Item Data | Noted
1] Structure heigh 3% | mn
2| Small shed diameter | 108 | mn
3| Big shed diameter 138 | mm
4 | Housing inner diameter | 45 | mn
B Housing external diameter | 40 | mn
6| Creepage distance | 1245 | mm
1| dry arcing distonce | 440 | ma
Size of Zn0 block  [#45X20| mm
Quantity i
techni®y paraMgters of the surge arrester
Ite Data | Unit [Noted
1 estertglass Distribution
? ignat DH
3 Rated, volta 3 [kV | RMS
& | Continuous opelating Wbltage |254 [ KV
5| Nominal dischafige cufgent | 1 [ kA
6 Partial dischgrge 0 |pC
1

>3 (kY | oA

1/5us residual volfge o
steep impulse cunent

K105 kV PEﬂkI

-~

8/201s residual volfage o
lightning impulse cdfrent

913 kv peuk—l

30/608s residual volfage o

LL]
LL]

% %}-éé‘éf

switching impulse cfifrent [ [ RV | pek
Repetitive charge i 04| C | DH
High current inpulse off&/101s 100 [ kA | peak
Short current/pressure-lief capgliity |- 20| KA
’ ;D
the pawer-frequendy volto 120e/01s 14/t
versus-fime chapficteristi 1R 05/ T
Thermal charge ngQth |110| (| DH
Pawer frequencyiVoltage Mithstand
of houding 1 ol Rl
Lightningfmpulsghithstand
L gn usg /50k5 165 | kv
| 18 speci§i®d shorj#ferm load(SSL] | 260 N

Used Mefal Oxide Surge Arrester

YH10W-33

| Nanyang Zhongwei Electric Co, Ltd

Fig D17: Dimensional drawing of YH10W-33
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Surge arrester structure data

No Item Data | Noted
Structure heigh 3% | mm

1

2| Small shed diameter | 108 | mn
3| Big shed diameter 138 | mn
4 | Housing inner diameter | 45 | ma
5
6
1

Hausing external diameter | g0 | ma
Creepage distance 1245 | mm

ot dry arcing distonce | 440 | mm

+ Size of Zn0 block 45520 mn
260:1 :
ﬂLIInflh‘ 1

technbl paraMeters of the surge arrester

T Ite Data] Unif [Noted
esteriglass Distribution
ignat H |
Rateg, volta 36 | kV | RMS
Continuous opeggti tage | 288( kv
Nominal dischafige cuffient 10| kA
Partial discharge 10 | pC
Power frequency refeflence v 0ge [ >36 | kV | A

394+3
L6

1/58s residual volBage of
steep impulse cu gnr <1150 kV | peak

8/20ks residual volfge o
lightning impulse cUirent €996] kV | peak

-

307608 residual volflage o
switching impulse cdfrent [ &V | peak

Repeffive charge inglrs| 04| € [y

H

estfCentpr f

/_EV

Figh current inpulse offh/10ss 100 | kA | peak

Short current/pressure-nffef cap ity :ﬁ% T

aﬂd

the power-frequengh volta 120e/0s 1Uk/1%s
? versus-fime chapfitteristi AR/ 05k 200

15| Thermal charge ah 110 [ C|DH

Pawer frequency¥oltage ithstand
B of hoydly |

Lightningpul sedithstand
of usﬂg /5085 B5 | kV

specifidd shortdferm load(SSL) | 260 N

=

=

: @Aég, g
> Prod ymeLgsed Mefal Oxide Surge Arresten

& YH10W-36 o
Muyefiurer| Nanyang Zhongwei Flectric (o, Ltg

Fig D18: Dimensional drawing of YH10W-36

http://www.epri.sgcc.com.cn

Page 55 of 56



EETC of CEPRI

EETC2016BL153J
Iron spacer
e
<0
‘ . '\,C" :
ZInc oxi@evdristor
<
A
</ bolt
o
-4
o conduct
o
e ) 4D
S A
Gyt
1 F
o
=
3
o LLI
B
[<b]
E_-l
e
[0}
0 d
3~ M5 65 | 50 e
% ) 1 B
N
/
7;2
0]
i - ;‘""" b interna 3 %kV s code
W e 5 -
1M’+ r or test to the dielec tand o= Vaight ’
Jrechnotogy ved ) Page af
—— — Assembly drawing Nanyeng 21 Eeciric Co, Lhd

Fig D19: Dimensional drawing of dielectrically prorated section

http://Wwww.epri.sgcc.com.cn Page 56 of 56



	Information sheet
	Table of contents
	1 Identification of the object tested
	1.1 Ratings/characteristics of the object tested
	1.2 Description of the object tested
	1.3 List of drawings

	2 General Information
	2.1 Persons attending the inspection
	2.2 The inspection was carried out by
	2.3 Purpose of the tests
	2.4 Inspection of the test set-up
	Result


	3 Arrester
	3.1 Test of the bending moment
	3.1.1 Bending moment
	Procedure
	Result

	3.1.2 Mechanical/thermal preconditioning
	Procedure
	Result


	3.2 Weather ageing test
	3.2.1 Salt-fog
	Procedure
	Result

	3.2.2 UV-light test
	Result



	4 Arrester housing
	4.1 Lightning impulse voltage test
	Procedure

	4.2 Power-frequency voltage test
	Procedure


	5 Arrester section
	5.1 Residual voltage test
	5.1.1 Lightning impulse
	Procedure
	Requirement
	Result

	5.1.2 Steep current
	Procedure
	Requirement
	Result


	5.2 Test to verify the repetitive charge transfer rating
	Procedure
	Requirement
	Result

	5.3 Test to verify long term stability under continuous operating voltage
	Procedure
	Requirement
	Result

	5.4 Heat dissipation behavior verification of test sample
	5.5 Operating duty test
	Procedure
	Requirement
	Result

	5.6 Power-frequency voltage-versus-time test
	Procedure
	Result

	5.7 Test to verify the dielectric withstand of the internal components of an arrester
	Procedure
	Result


	6 Photographs of test object
	Appendix A Test report of CEPRI Laboratory, Wuhan, China
	Annex 2.pdf
	153 001
	153 002
	153 003
	153 004
	153 005
	153 006
	153 007
	153 008
	153 009
	153 010
	153 011
	153 012
	153 013
	153 014
	153 015
	153 016
	153 017
	153 018
	153 019
	153 020
	153 021
	153 022
	153 023
	153 024
	153 025
	153 026
	153 027
	153-2 001
	153-2 002
	153-2 003
	153-2 004
	153-2 005
	153-2 006
	153-2 007
	153-2 008
	153-2 009
	153-2 010
	153-2 011
	153-2 012
	153-2 013
	153-2 014
	153-2 015
	153-2 016
	153-2 017
	153-2 018
	153-2 019
	153-2 020
	153-2 021
	153-2 022
	153-2 023
	153-2 024
	153-2 025
	153-2 026
	153-2 027
	153-2 028
	153-2 029
	153-2 030


