I'YPE - APPROVAL
Based on tests withessed

KEMA Nederland B.V. operating as an independent inspection body accredited according to the Intemational
EN 45004 hereby declares that the manufacturer

Wenzhou Yikun Electric Co., Lt

at Wenzhou, China

has successfully type tested the product as mentioned below:

Metal-oxide surge arrester without gaps

Of type: YH 10W-24/75

The type test programme comprised all relevant type tests of the international standag

IEC 60099-4 Edition 1.2 (2001-12)

The tests were carried out strictly in accordance with the standard. _
The tests were carried out in the laboratories of the manufacturer and were witnessed by KEMA i

This approval with number

02-31131TA |

Is issued based on the results of witnessed tests as stated in the inspection report
70240117-TDT 02-31131A issued by KEMA Nederland B.V.

The tests have been ogrqadautanqmsfngle tésrab}qﬁ.suﬁm&tad;by_: the manufacturer. The approval does not include : ment of the
manufacturers production. Conformity of the production’ with the object tested is the responsibility of the man

The approval is issued on.
e 4-12-2002
The validity of this document expires five years after the date of Issue of the inspaction report or
at the moment that modifications are introduced that might affect the performarice of the equipment testeds

On behalf of KEMA Nederland B.V.

Managing Director KEMA T&D Testing Services Product manager Inspeetion Services

yan den Broek

The tests wera caried out in the laboratory of the manufacturer who is theratora jointly responsible for the correctness of the resuits oblaineth
This approval applias only to the specific object tested from the panticular placa of facture, Tha rasponsibility for conformity of any obijal
having the samé designation with that tested rests with the manufacturer,

Lo
S r ER ] N @ Capyright: Publication of this documant 15 allowed, Only integral reproduction of the complata above tioned repori(s) is allowed withodt
the written pammission ol KEMA.
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INSPECTION REPORT

Report no. 70240117-TDT 02-31131A

Client Wenzhou Yikun Electric Co., Ltd.
BF, West-South Side Chezhan
Avenue ’
Wenzhou, China

Reference agreement with ref. TDT 02-23735C

Concerning e testing

Date eptember 2 to October 23, 2002

Place Xi'an, China

Object metal-oxide surge arrester without

aps
Type %l-ﬁﬂw-zdf?s .
N?émufacturer Wenzhou Yikun Electric Co., Ltd.
Wenzhou, China

REQUIREMENTS
As per IEC 60099-4 Edition 1.2 (2001-12).

INSPECTION PROGRAMME
The Elmgramme was specified by KEMA.
For the programme we refer to page 3.

SUMMARY AND CONCLUSION

The results obtained relate only to the work ordered and to the material inspected.

The arrester withstood all type tests as per inspection program of page 3

Author A.W. van Boetzelaer ederland B.V.
ik
—
This B-report consists of: SG7 Klomp
12 pages KEMA T&D Testing Services

2 annexes (24 pages)
Arnhem, 3 December 2002

® Copyright: Publication or reproduction of the Eontants of this report In any olher form than a complete copy to the latter, is nol altowed

withoul our wrilten consenl.

Ulrechtsaweg 310, 5812 AR Amham, Lhe Metherlands,
Tolaphone +31 28 3 56 22 B5, Telex 45016 kema nl. Talefax +31 26 3 51 36 83,

ST SRS




MATERIAL DATA

Type
Manufacturer

Housing material

Rated voltage Ur

Reference voltage (1 mA)

Rated frequency

Nominal discharge current
Continuous operating voltage Ucov
Residual voltage at

- nominal discharge current 8/20 us
- switching current 30/60 us

- steep current 1/10 s

Line discharge class

Power frequency versus time

Housing insulation level

- lightning impulse

- power frequency

Arrester mechanical load

- torsional

- cantilever

Block dimensions

- diameter

- height

Number of metal-oxide blocks
Rated short-circuit withstand current
Drawing

kV
kV
Hz

kV

kV
kV
kV

kV
kV

Nm

mm
mm

KEMAZ

70240117-TDT 02-31132A

metal-oxide surge arrester without gaps

YH10W-24/75

Wenzhou Yikun Electric Co., Lid.,
Wenzhou, China

polymer

24

=24

50

10

19,5

<75

=858

=81

1
1,15Ur/0,18
1,1Ur/30s
09Ur/1200s

125
55

60
147

40
20
8

6805.0

For the construction drawing of the transformer reference is made to annex A.
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INSPECTION PROGRAM

The inspection program was specified by KEMA. All measurements and tests are in
accordance with IEC 60099-4 (2001-12).

Kind of test Standard Clause

1 COMPLETE ARRESTER

1.1 Reference voltage measurement IEC 60099-4 81a
1.2  Internal partial discharge test IEC 60099-4 81c
1.3  Mechanical tests IEC 60099-4

1.3.1 Moisture ingress test IEC 60099-4 9.7.9
1.3.2 Weather ageing test IEC 600994  9.7.10

2 ARRESTER HOUSING
2.1 Lightning impulse voltage test IEC 60099-4 7.26
2.2 Power frequency voltage test, wet IEC 60099-4 .28

3 ARRESTER SECTION

3.1 Residual voltage test IEC 60099-4

3.1.1 Lightning impulse IEC 60099-4 7.3.2
3.1.2 Switching impulse IEC 60099-4 7:3:3
3.1.3 Steep current IEC 60099-4 7.3.1
3.2  Long duration current impulse withstand test IEC 60099-4 743
3.3  Operating duty test IEC 60099-4

3.3.1 Accelerated ageing test IEC 60099-4 .52
3.3.2 Conditioning IEC 60099-4 7.54.1

3.3.3 Operating duty test, application of impulses IEC 60095-4 7.54.2




KEMAX

-4- 70240117-TDT 02-31132A

PERSONS ATTENDING THE INSPECTION

Mr Dick Yu Wenzhou Yikun Electric Co., Ltd.
Mr Wang Tu-giu Wenzhou Yikun Electric Co., Ltd.

THE INSPECTION WAS CARRIED OUT BY

Mr André W. van Boetzelaer KEMA Nederland B.V.

PURPOSE OF THE INSPECTION

Purpose of the inspection was to verify whether the arrester complies with the specified
requirements.
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DES 0 D RESULTS OF THE TEST

0 INSPECTION OF THE TEST SET-UP

The tests were carried out in the laboratory of China National Centre for Quality
Supervision and Test of Insulators and Surge Arresters in Xi'an, China, who is
therefore jointly responsible for the correctness of the results obtained. The measuring
devices and the test set-up were checked by KEMA and where necessary calibrated.

Result

The inspection results did not give rise to remarks

1 COMPLETE ARRESTER

1.1 Reference voltage measurement

The reference voltage of the arrester is defined as the power frequency voltage applied
to the arrester when the resistive component of the current flowing through the arrester
is 1 mApeak. The reference voltage should be greater than the value as stated in the
material data.

The reference voltage measurement was carried out on three complete arresters.
The results of this measurement are summarised in annex B.

Result

The test results fulfilled the requirements.

1.2  INTERNAL PARTIAL DISCHARGE TEST

The internal partial discharges were measured when applying a power frequency
voltage to the arrester.
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The voltage was first raised to the rated voltage, held for 10 s and then decreased to
1,05 times the continuous operating voltage at which level the partial discharges were
measured.

The partial discharge level should be below 10 pC.

The partial discharge measurement was carried out on three complete arresters.
The results of this measurement are summarised in annex B.

Result

The test results fulfilled the requirements.

1.3 Mechanical tests
1.3.1 MOISTURE INGRESS TEST

One sample of a complete arrester was submitted to the following test sequence:

- initial measurements: partial discharge - watt losses - and residual voltage
measurement

- terminal torque test at rated torque

- thermo mechanical test in four directions with rated cantilever load at temperatures
of respectively +60 °C, -25 °C, +45 °C and -40 °C

- water immersion test in boiling water with NaCl for 42 hours

- visual inspection of the sample

- verification tests: partial discharge - watt losses - and residual voltage
measurement.

The results of this test are summarised in annex B.

The acceptance criteria are:

- no mechanical change

- increase of watt losses should be less than 20%

- partial discharges < 10 pC at 1,05 Ucov

- change of residual voltage should be less than 5%.
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Result

The test results fulfilled the requirements.

1.3.2 WEATHER AGEING TEST

One ratio arrester with an Ucov of 13,6 kV and an equivalent creep age distance was

specially prepared for this test. This sample was submitted to the following test

sequence:

- initial measurements: reference voltage - and partial discharge measurement

- test series A: 1000 hours at a constant power frequency voltage of Ucov (13,6 kV) in
a climate room sprayed with salt water and a flow rate of 0,4 + 0,1 V/h/m®

- verification tests: reference voltage - and partial discharge measurement.

The results of this test are summarised in annex B.
The acceptance criteria are:

- change of reference voltage should be less than 5%
- partial discharges < 10 pC at 1,05 Ucov.

Result

The test results fulfilled the requirements

2 ARRESTER HOUSING
2.1 Lightning impulse voltage test

One empty housing was subjected to a standard lightning impulse voltage dry test with
15 impulses of positive polarity and 15 impulses of negative polarity and a crest value
of 135 kV.

The results of this test are summarised in annex B.
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The acceptance criteria is:
- not more than two external disruptive discharges per 15 impulses.
Result

The test results fulfilled the requirements.

2.2.1 POWER FREQUENCY VOLTAGE TEST, WET

One empty housing was tested with a power frequency of 70 kV, 50 Hz during 1 minute
under artificial rain in accordance with IEC 60060-1 (1989).

The results of this test are summarised in annex B.

The acceptance criteria is:

- no external disruptive discharge during the test.

Result

The test results fulfilled the requirements.

3 ARRESTER SECTION
3.1  Residual voltage test

All residual voltage tests were carried out on the same three 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.
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3.1.1 LIGHTNING IMPULSE

Three lightning current impulses with a waveform of 8/20 us with a peak value of
respectively 5, 10 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.
The results of this test are summarised in annex B.
The acceptance criteria is:
the equivalent residual voltage of the arrester at nominal discharge current (10 kA)
should be below 75 kV.

Result

The test results fulfilled the requirements.

3.1.2 SWITCHING IMPULSE

One switching impulse with a waveform of 30/60 us and a peak value of 500 A was

applied to each of the three sections. The maximum value of the residual voltage was

recorded.

The results of this test are summarised in annex B.

The acceptance criteria is:

- the equivalent residual voltage of the arrester at nominal discharge current should
be below 58 kV.

Result

The test results fulfilled the requirements.

3.1.3 STEEP CURRENT

One steep current impulse with a waveform of 1/10 us and a peak value of 10 kA was
applied to each of the three sections. The maximum value of the residual voltage was
recorded.
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The results of this test are summarised in annex B.

The acceptance criteria is:

- the equivalent residual voltage of the arrester at nominal discharge current should
be below 81 kV.

Result

The test results fulfilled the requirements.

3.2  Long duration current impulse withstand test

The long duration current impulse withstand test was carried out on three armrester
sections. The rated voltage of one section is 3 kV and consisted of one metal-oxide
block. The line discharge class is 1.

Before this test the lightning impulse residual voltage at nominal discharge current and
the switching impulse residual voltage at 125 A was measured. The latter was used for
calculating the energy, which should be injected into the sample during every long
duration impulse. This energy was determined as 3,33 kJ. The duration of the impulse
is 2000 us.

Each sample was tested with 18 long duration impulses divided in 6 groups. Between
each impulse there is a pause of 50 to 60 s and between each group the samples are
cooled down to ambient.

Following the test and after the samples are cooled down to ambient the lightning
impulse residual voltage at nominal discharge current was measured.

The results of this test are summarised in annex B.

The acceptance criteria is:

- no evidence of puncture, flashover or other significant damage

- change of residual voltage should be less than 5%.

Result

The test results fulfilled the requirements.
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3.3  Operating duty test

The operating duty test was carried out on three arrester sections. The rated voltage of
one section is 3 kV and consisted of one metal-oxide block. Successively the following
three tests were carried out.

3.3.1 ACCELERATED AGEING TEST

This test is designed to determine the elevated test voltages and to decide whether
new or aged samples shall be used in the operating duty test.

The three samples were subjected to a long duration test with a corrected Ucov of
2,91 kV during 1000 hours. During the whole test duration the resistor power losses are
measured. Taken into account the results of these loss measurements and using the
calculation method described in the |IEC standard the choice between aged and new
samples for the following tests has to be made.

3.3.2 CONDITIONING

The conditioning test was made on three new same samples. Before the conditioning
test the lightning impulse residual voltage at nominal discharge current was
determined. Following this the three samples were exposed to 20 lightning current
impulses of 8/20 us with nominal discharge current. The impulses were applied while
the sample was energized at 1,2 x Ucov. The 20 impulses are applied in four groups of
5 impulses. The interval between each impulse was 50-60 s and between each group
25-30 min.

3.3.3 OPERATING DUTY TEST, APPLICATION OF IMPULSES

The operating duty test is made on the same samples as during conditioning, above.
The samples were placed in a housing, which is thermal equivalent to the housing of a
complete arrester.

All three samples were tested with two high current impulses of 100 kA, 4/10 us. Before
the application of the second impulse the samples were pre heated to a temperature of
60 °C.
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Immediately after the second application of the high current impulse, a power

frequency of Ur during 10 s and Ucov 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 the lightning impulse

residual voltage at nominal discharge current was measured.

The results of this test are summarised in annex B.

The acceptance criteria is:

- 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 test results fulfilled the requirements
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CHINA NATIONAL CENTRE FOR QUALITY SUPERVISION
AND TEST OF INSULATORS AND SURGE ARRESTERS

o

TEST REPORT

Skt YH10W—24/75 Polymeric Housed Metal
F,_-j 5 & Oxide Surge Arrester Without Gaps

Client ,
£ P & K Wenzhou Yikun Electric Co., Ltd.

Classification

B o d g Type Test

XIAN CHINA
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CHINA NATIONAL CENTRE FOR QUALITY SUPERVISION
AND TEST OF INSULATORS AND SURGE ARRESTERS

TEST REPORT
NO.WB—091—2002 Page 1 of 22
Polymeric Housed Metal Type YH10W—24/75
Name Oxide Surge Arrester
Without Gaps Trade Mark YI KUN
Consi Wenzhou Yikun Electric Manufactu Wenzhou Yikun Electric
S Co.,Ltd. acturer Co.,Ltd.
Representative Wang Tu-giu Classification Type Test
Address And | exiangroad, Aojiang, | Telephone | 86—0577—63654819
Post Code Pingyang , Wenzhou
0 Zhejiang ,China 325401 Fax. 86—0577—63639100
Samples
Quantity of |Arrester:3,Ratio arrester:1,| Received Date 2002.08.30
Samples section:25,Housing: 1. Test Date | 2002.09.02~2002.10.22

Serial Number

Arrester:001 ~003; section:1~25, Ratio arrester:007, Housing :4.

IEC 60099-4:2001-12 Metal-oxide surge arresters without gaps for

Test Judge
a.c. systems

Test Items |All test items see page 2 of this report.
This surge arresters pass all 8 items of typg deemed

Test satisfactory to meet s

Conclusion

1. The arrester heigh Nt eter
is 58 mm; diam s is 105 mm.
Remarks @NAM '

2. The size of resistogy ds{gﬂq % 20mm.

3. The arrester has 8 piecese of resistors.

Approved: i 4 Checked:i {%&r 'mrM Test-leader: E}Q/:.( V\
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CHINA NATIONAL CENTRE FOR QUALITY SUPERVISION AND

TEST OF INSULATORS AND SURGE ARRESTERS TEST REPORT

WB—091—2002 page 2 of 22
Type Test Items
No. Test Items Req. Test Data | Result
Power frequency
1 |reference voltage | Voltage atlmA =24 kV (peak/~+/2) 28 kV passed
test
Partial disch
fi |Fartadinchangs <10pC 2.3~3.4 pC|passed
test
8/20u 8 Ujga=<T75 kV 72.6 kV
3 f‘ﬁl‘d“&' voltage 1/10 s Uyga <81 kV 77.4kV | passed
est
30/60u s Ugppa=<58 kV 55.4 kV
Long duration
4 |current impulse Class 1 line discharge passed passed
withstand test
ti d
5 iztem nE Buty 4/10p s, 100 kA passed passed
Lightning impulse withstand 170kV,
Insulation with- 15 times positive and negative;
6 d passed passed
-stand test Power frequence voltage (wet)
withstand70kV, 1 min
Withstand 60+5C ~ -40+5°C heat-
. Moisture ingress cool 2 times,boiling 42h in boiled —_— d
test 0.1%Nacl water;immering 50°C pa passe
water, test within 8 h after take out
8 ) pplied Uc 1000 hours in salt fog passed passed
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TEST OF INSULATORS AND SURGE ARRESTERS TEST REPORT

WB—091—2002 page 3 of 22
1 Power Frequency Reference Voltage Test
No. 001 002 003 Req.
A.C. Reference voltage at 1mA 08 08 28 S04
(kV, peak/~/2)
Test Conclusion: Satisfied.
2 Partial Discharge Test
. Applied voltage
No. KVir.m.s) P.D. Value pC
001 20.5 2.3
002 20.5 3.4
003 20.5 2.5
Reg. 20.5 <10

Test Conclusion: Satisfied.

3 Residual Voltage Test

3.1 8/20p s lightning impulse current residual voltage

(see Figl~Fig3)

Residual voltage of sections | Equivalent residual R
No. kV voltage of arresters ca-
S kA 10 kA 20 kA at 10 kA kV kV
1 8.40 9.07 10.1
8 8.34 9.04 10.17 72.6 < 75
16 8.33 8.99 10.11
3.2 30/60p s switching impulse current residual voltage (see Fig4~Fig6)
Residual voltage of . y R
No. sections at S00A Equivalent residual voltage of eq
KV arresters at 500A  kV kV
1 6.93
8 6.84 55.4 < 58
16 6.86
3.3 1/10p s steep impulse current residual voltage (see Fig7~Fig9)
Residual voltage of : R
No. sections ot 10kA: Residual voltage of arresters s
kV at 10kA“+ kV kV
1 9.67
8 9.57 77.4 < 81
16 9.56 Lo

Test Conclusion: Satisfied.
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CHINA NATIONAL CENTRE FOR QUALITY SUPERVISION AND
TEST OF INSULATORS AND SURGE ARRESTERS TEST REPORT

WB—091—2002 page 4 of 22
4 Long Duration Current Impulse Withstand Test (see Figl0~Figl?2)

No. 7 17 25 Req.

U, oxa ,before kV 9.04 9.03 9.14 /

Ujosa kV 6.44 6.46 6.53 i
Time us 2020 2020 2020 2000

Current A 248 252 250 /

1st. (Voltage KV 6.79 6.79 6.79 /
Energy kJ 3.40 3.46 3.43 3.33

Current A 250 257 257 /

2nd. [|Voltage kV 6.79 6.79 6.79 /
Energy kJ 3.43 3.92 3.52 3.33

Current A 252 2556 248 /

3th. Volta_gf: kV 6.79 6.79 6.79 /
Energy kJ 3.46 3.50 3.40 3.33

Current A 250 262 244 /

4th. |Voltage kV 6.79 6.79 6.79 /
Energy kJ 3.43 3.59 3.35 3.93

Current A 253 257 251 /

5th. Voltage kV 6.79 6.79 6.79 /
1Energy kJ 3.47 3.52 3.44 3.33

Current A 262 253 248 /

6th. |Voltage kV 6.79 6.79 6.79 /
Energy kJ 3.59 3.47 3.41 3.33

Current A 248 250 252 /

7th. |Voltage kV 6.79 6.79 6.79 /
- |Energy kJ 3.40 3.42 3.46 3.33

Current A 250 249 248 /

8th. Voltage kV 6.79 6.79 6.79 /
Energy kJ 3.43 3.42 3.4 3.33

Current A 255 260 246 /

9th. Voltage kV 6.79 6.79 6.79 /
Energy kJ 3.50 3.56 3:37 3.33

Current A 252 248 253 /

10th. [|Voltage kV 6.79 6.79 6.79 /
Energy kJ 3.46 3.41 3.47 3.33

Current A 248 oo = | TN /

11th. [Voltage kV 6.79 6.79 6.79 /
Energy kJ 3.41 3.47 3.36 3.33
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No. 7 17 25 Req.
Current A 250 249 247 /
12th. |Voltage kV 6.79 6.79 6.79 !
Energy kJ 3.43 3.42 3.39 3.33
Current A 248 257 252 /
13th. |Voltage kV 6.79 6.79 6.79 /
Energy kJ 3.40 3.52 3.46 3.33
Current A 252 250 246 /
14th. |Voltage kV 6.79 6.79 6.79 /
Energy kJ 3.46 3.42 3.37 3.33
Current A 253 255 250 /
15th. |Voltage kV 6.79 6.79 6.79 /
Energy kJ 3.47 3.50 3.42 3.33
Current A 250 257 251 /
16th. |Voltage kV 6.79 6.79 6.79 /
Energy kJ 3.43 3.52 3.44 3.33
Current A 253 249 250 /
17th. |[Voltage kV 6.79 6.79 6.79 /
Energy kJ 3.47 3.42 3.43 3.33
Current A 255 250 245 /
18th. |Voltage kV 6.79 6.79 6.79 f
Energy kJ 3.50 3.43 3.36 .33
Checking samples all right | all right | all right | all right
Ujoma, after kV 8.97 8.97 9.13 /
Varity of Ujgra % -0.8 -0.7 -0.1 <5
Test Conclusion: Satisfied..
5 Operating duty Test
5.1 Accelerated ageing test
5.1.1 The parameters of arrester
Ur=24 kV(r.m.s) ; Uc=19.5 kV(r.m.s) ; U;oua<75 kV.
5.1.2 The parameters of test
No. 11 12 13 Req.
Ugt kV(r.m.s) 291 2.9% 2.91 2.62
Time h 1000 1000 1000 1000
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CHINA NATIONAL CENTRE FOR QUALITY SUPERVISION AND
TEST OF INSULATORS AND SURGE ARRESTERS TEST REPORT

WB—091—2002 page 6 of 22
5.1.3 The data of test
%MW_________:'_ 1 12 15 | rumeAtie
me s c

2002.09.03 18:00 1.164 1.100 1.106 116
2002.09.04 08:56 1.105 1.054 1.096 115
2002.09.04 12:00 1.030 0.987 1.032 116
2002.09.05 10:01 1.093 1.031 1.116 115
2002.09.06 08:10 1.155 1.072 1.194 116
2002.09.06 15:30 1.020 0.946 1.042 115
2002.09.07 10:10 1.030 0.948 1.047 115
2002.09.08 10:30 1.025 0.952 1.055 115
2002.09.09 09:30 1.020 0.957 1.062 115
2002.09.10 08:15 1.021 0.973 1.068 115
2002.09.11 11:10 1.040 0.951 1.072 115
2002.09.12 08:10 1.017 0.945 1.068 115
2002.09.13 08:25 1.021 0.951 1.059 115
2002.09.14 08:30 1.027 0.934 1.069 115
2002.09.15 10:00 0.989 0.927 1.050 116
2002.09.16 08:00 1.000 0.922 1.056 116
2002.09.17 09:30 0.982 0.914 1.060 115
2002.09.18 08:15 0.962 0.905 1.045 115
2002.09.19 08:05 0.961 0.893 1.039 115
2002.09.20 09:00 0.981 0.905 1.042 115
2002.09.21 09:00 0.962 0.896 1.029 116
2002.09.22 09:00 0.951 0.883 1.023 115
2002.09.23 08:00 0.942 0.877 1.018 115
2002.09.24 08:15 0.955 0.899 1.040 115
2002.09.25 08:10 0.922 0.855 1.002 115
2002.09.26 08:30 0.935 0.869 1.005 116
2002.09.27 08:00 0.925 0.865 1.000 115
2002.09.28 08:20 0.965 0.897 1.044 115
2002.09.29 08:10 0.960 0.904 1.043 115
2002.09.30 11:00 0.962 0.866 1.020 115
2002.10.01 10:10 0.915 0.856 1.009 116
2002.10.02 08:00 0.920 0.861 1.012 16
2002.10.03 09:05 0.950 0.870 1.020 %5
2002.10.04 09:00 0.930 0.868 1.030 115
2002.10.05 08:10 0.938 0.870 1.034 116
2002.10.06 08:30 0.936 0.986 1.030 119
2002.10.07 08:05 0.935 0.965 1.028 115
2002.10.08 08:05 0.930 0.961 1.025 115
2002.10.09 08:30 0.928 0.952 1.010 116
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:;::’zr losses w o. 4 1 13 Tempgature
2002.10.10 08:05 0.920 0.842 1.008 116
2002.10.11 09:05 0.940 0.860 1.028 115
2002.10.12 08:30 0.941 0.866 1.033 115
2002.10.13 08:30 0.941 0.868 1.037 115
2002.10.14 08:30 0.944 0.872 1.040 115
2002.10.15 09:00 0.944 0.872 1.041 115
2002.10.15 09:05 stop test
Plet 1.164 0.000 1.100 - -
Pact 0944 | 0.872 | 1041 | 9] iy
P3et 0.915 0.842 0.987
High current impulse operating duty test (wave shape see Figl 3~Fig21)
No. 4 14 21
8/20p s,U,opa,before  kV 9.01 9.06 9.07
Ur kV 3.0 3.0 3.0
Uc kV 2.71 2.71 2.71
Conditio| Applied1.2Uc=3.25kV, 8/20u s, In =10 kA, 50 ° before peak
n test Times 20 20 20
4/100 s| 15t current kA 92.8 92.8 92.8
cuhll'rg:nt Heated to 60 C
impulse | 2nd. Current kA 94 .4 96.0 96.0
Applied power frenquency voltage within 70 ms
Ur kV 3.3 3.3 3.3
Power losses (max) at Ur W 56.0 66.0 55.0
Applied Uc kV 2.71 2.71 271
Power 1 min 12.2 20.3 6.60
1::’??: 15 min 1.130 1.402 0.773
W 30 min 0.867 1.110 0.620
Checking samples all right all right all right
8/20u s,U,gpa.after kV 9.20 9.15 9.18
Varity of U, % 2.1 1.0 1.2

Test Conclusion: Satisfied.
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i 6 Housing Insulation Withstand Test(wave shape see Fig22~Fig23)
6.1 Lightning impulse voltage withstand test

e P=066X10° Pa, tyy=17 C, tye=14 C, K=0.968 ;

! ; Req. Adj. Test Value Withstand
No. ; Result
KV KV KV Times
. (+) | 170 | 164.6 150.3~193.5 15 passed
(=) | 170 | 164.6 159.4~175.2 15 passed

6.2 Power frequency voltage insulation withstand test
P=966X 10° Pa, t4y=16.5C, tye=13.5C; tyawr~14TC.
specific resistance of rain Py=91.3 Q-m.
rainfall: horizon=1.2 mm/min , verticality=1.3 mm/min.

It Kwey)=0.993

i Req. Adi. Test Value | Keeping time

g No. Result
| KV KV kV min

E - 4 | wet| 70 | 69.5 70 1 passed

Test Conclusion: Satisfied.

7 Moisture ingress test
: 7.1 Terminal torque test
b M=60 N'-m, withstand 30 s

| l 7.2 Thermomechanical test

Applied | o o | Bend load
angle degrees
k h N
_ _ 0 8
] 5th.Sep 08:00~13: =23 ~-27 180 8
003 : 9}% 23 155
6th.Sep 08:00~08:4 43~47 270 8
1. 7th.Sep 08:00~14:15 | -38~-42 90 8
‘3 (60+5)
| Req. 24h X 4 0~360 >8 155
. (-40 + 5)
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7.3 Water immersion test(wave shape see Fig24~Fig25)

Residual voltage

Boiling Pirt]:al dlschagge Puwc;:csses at 6kA
No. | time | V&4 P kV
h

hefore! after| var. |beforeafter| YT |before|after| V4T

% %
003 42 23110| -1.3 |1.04]|1.00| -3.8 | 71.3 |69.2] -2.9
Req. 42 <10 =10 / <20 / <5

Test Conclusion: Satisfied.
8 Weather ageing test
fog room: 4 m° temperature of fog room : 22°C~24C

water speed: 2.2~2.4 ij3 - h NaCl in water : S kgfml3
date of test:2002.09.03~-2002.10.15

Puwc;z::::ency Partial discharge
Uc FIEEP Time kV pC
No. KV distance h
mim var.
before after before| after | var.
Y%
007 13.6 420 1008 | 20.0 | 20.0 0 35 132103
Req. | 13.6 / =1000 / <5 <10 <10

Test Conclusion: Satisfied.

Testor:Zhang Ji-ning, n\ne. Zhu Jia—xi, Shi Rong

Sang Jian—pingsy\ 81 , Zhong Yan—dong ,

Su Miao, Meng FanSshe , Hou Yu—-jun,Jin Qi-xue

CNACL

~= 4

|
|
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Figl4 14" conditioning test 10kA
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FiglS 21" conditioning test 10kA
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Fig22 4° front wave of 1.2/50p s Impulse voltage
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