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Test items summary
Specified values
; Conclu-
[tem Test items Standards Measured values :
sions
(Consigner’s technology condition)
W,
Specified voltage (kV):170 170.0
Atmospheric correction factor Kt: 1.001 1.001
Corrected voltage (kV): 170.2 +168.32~+171.80/
-169.40~-172.31
Lightning i )
i Application number: 15 times for each 15 times for each Pass
impulse test _ -
Insulation polatrlty. _ peinel
withstand D.urlng the test, no internal disruptive
I fagtsam the discharges shall occur and if the number of
the external disruptive discharges does not
arrester
—" exceed two in each series of 15 impulses. Complied
ousing
Wet conditions test
Specified voltage (kV):70 70.0
Power- Atmospheric correction factor Kt: 0.996 0.996
frequency Corrected voltage (kV):69.7 69.7 Pass
voltage test Duration (5):60 60
No flashover or pucture shall occur during No flashover or
the test. pucture/ Complied
Lightning R; l R, ‘ Rs
. impulse residual | Lightning impulse current (8/20us) (kA):10
Residual _
voltage test Residual voltage (kV):=103 101.14
2 voltage Pass
test Steep current & - 1 -
trapiliias reaiizal teep impulse current (1us) (kA):10
Residual voltage (kV)::2123 119.57
voltage test
Test to verify long term B, ‘ B, ' Bs
3 stability under continuous See page 9 Pass
; See page 9
operating voltage
Repetitive charge transfer . , Re~ Ry
4 . Repetitive charge transfer rating, Qrs (C): 0.4 Pass
withstand test See page 10
* B,
Heat dissipation behaviour Heat dissipati
5 i See page 11~12 var CISIation /

verification of test sample

behaviour curve
See page 12

Note: In conclusions,"/" means provide test data only.
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Test items summary
Specified values
— Conclu-
Item Test items Standards Measured values sions
(Consigner’s technology condition)
Bs~B;
4/10us Peak current (kA):100
Impact times:1
) Thermal charge transfer rating Qth (C):1.1
6 Operating duty test Pass
Thermal recovery has been demonstrated; See page 13
No physical damage is evident;
Uyes changed ratio  (%):<+5
Bg~ By,
Power-frequency voltage
7 a . Y % See page 14 Pass
VErsus time test See page 14
Repetitive charge TrTs
transfer withstand | Repetitive charge transfer rating, Qrs (C):0.4 Pass
See page 15
test
4/10ps Peak current (kA):100 By5+Ty~ Bys+Ty
Operating duty | Impact times:1
Arrester st Thermal charge transfer rating,Qth (C):1.1 See pagel6 Pass
8 disconn- The disconnectors shall withstand the tests
ector test without operating.
Time versus Tr Ty
See page 17 /
current test See page 17
Temperature Ty~Ts
cycling and seal | See page 17~18 Pass
. See page 17~18
pumping test
2#_"5#
9 Short-circuit tests See page 19 Pass
See page 19
6"~8"
10 Bending moment test See page20~21 Pass
£ . See page 20~21 .

Note: In conclusions,"/" means provide test data only.
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Test items summary
Specified values
Item Test items Standards Measured values Co.nclu-
(Consigner’s technology condition) Hons
Seal leak rate test (Hot water immersion) 9*
Water temperature ('C):— 77.0
Environment temperature (‘C):=-5 32.0
11 Seal leak rate test Temperature difference (K):45+5 45 Pass
Immersion duration (min):30 35
Duration of test, there should be no No continuous
continuous bubbles produced. bubbles produced
10"
Salt fog test See page 23 Pass
See page 23
1 Weather
ageing test Y, ‘ Y, 1 Y;
UV light test See page 23 Pass

See page 23




No. DY201020
R+ 2

TEST REPORT
Page 6 of 58

Main technical data assigned by the manufacturer

Type:YH10W-36

Name of sample: Metal Oxide Surge Arresters Without Gaps
1)arrester

a) Designation: DH

b) Rated voltage, Ur (kV):36

¢) Continuous operating voltage, Uc (kV):29

d) Nominal discharge current, In (kA):10

e) Reference current (resistive current peak), (mA):1

f) Bending moment (N):SSL=785 SLL=314

g) Repetitive charge transfer rating, Qrs (C):0.4

h) Thermal charge transfer rating, Qth (C):1.1

i) Rated Short-circuit current, Is (kA):16

g) Residual voltage:

Lightning impulse residual voltage at I, (kV):<103

Steep current impulse residual voltage at I, (kV):<123
2) MO resistance

a) Specification (mm):P38x24
3) Composite housing
a) Insulation withstand of the arrester housing:
Rated power frequency withstand voltage (kV):70
Rated lightning impulse withstand voltage (kV):170

b)Housing material and color: Grey silicone rubber
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Test items and result

1 Insulation withstand tests on the arrester housing
1.1 Lightning impulse test
Test date: April 27, 2020
Humidity: 56%; Ambient temperature: 26.1°C; Atmospheric pressure: 100.4kPa

Minimum discharge path of sample:L= 370 (mm)
Specified value: 170 kV  Atmospheric correction factor:K=1.001  Corrected value: 170.2 kV

No. Voltage polarity Test voltage (kV) A};{Jllr::tz:;on Test result
No internal disruptive
+ -
W e 12 discharges /Complied
1
No internal disruptive
i KRGrlial 5 discharges /Complied

Note: No internal disruptive discharges occur during the test.

1.2 Power-frequency voltage test
Test date: April 27, 2020

Humidity: 56%; Ambient temperature: 26.4°C: Atmospheric pressure: 100.3kPa

Conductivity of water: 99 (uS/cm)

Precipitation of vertical component:_1.3 (mm/min)

Precipitation of horizontal component: 1.3 (mm/min)

Minimum discharge path of sample: L= 370 (mm)

Specified value: 70 kV  Atmospheric correction factor: K.=0.996  Corrected value: 69.7kV

No. Test voltage (kV) Duration (s) +pplication Test result "
number
W, 697 60 1 No flashover or puncture/
Complied

Note: No flashover or pucture shall occur during the test.

Conclusions: Pass
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2 Residual voltage test

Test date: April 28, 2020

Humidity: 62%; Ambient temperature: 29.0°C; Atmospheric pressure: 100.3kPa

2.1 Lightning impulse residual voltage test

No. Ry Ry R;
29.0 C,U.(kV) kv 3.69 3.66 3.68
8/20pus,Residual voltage at SkA Us;, kVp 8.55 8.43 8.51
8/20us,Residual voltage at 10kA U ga kVp 9.35 925 9.33
8/20us,Residual voltage at  20kA U4 | kVp 10.33 10.30 10.36
Residual voltage Scale factor - 10.81 10.90 10.84
of arrester at 8/20ps 10kA kVp 101.07 100.82 101.14
10kA Requirements kVp <103

Ri~R; Lightning impulse residual voltage test oscillogram No.: L20-GY0875-S01~L20-GY0875-S03.

2.2 Steep current impulse residual voltage test

No. R, R, Rs
29.0_"C,U.(kV) kV 3.69 3.66 3.68
1 us,Residual voltage at 10kA U s kVp 10.57 10.52 10.55
Scale factor - 10.81 10.90 10.84
Residual 1us 10kA kVp 114.26 114.67 114.36
voltage of
arrester at Maximum steep current
10KA impulse r_esxc!ua] vo_ltage kvp 114.67
excluding inductive
voltage contribution
Inductive voltage U, kVp 4.90
Maximum steep current impulse residual
voltage including inductive voltage kVp 119,57
contribution

Note:A steep current impulse as described above shall be applied to a metal block having the same dimensions
as the resistor samples being tested.The peak voltage on the metal block is 0. 1(kV), 0.1/10.52 = 0.9 %-2%,
No correction required.

R;~R; Steep current impulse residual voltage test oscillogram No.: L20-GY0875-S04~L.20-GY0875-806.
Conclusions: Pass
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3 Test to verify long term stability under continuous operating voltage

Test date: April 27, 2020~June 8, 2020

Humidity: (53~71)%; Ambient temperature: (26.1~32.1)'C; Atmospheric pressure: (100.4~101.3)kPa
Arrester technical data: U=36 kV, U;=29 kV, Arrester length =0.490(m).
Applied voltage U.=U, (1-+0.15H)

Test duration:1000," h; Actual duration: 1004h; Test temperature:115°C+4K

No. Ei] fiz I33
214 C UiV 3.68 3.68 3.68
(V)
UL(kV) 2.96 2.96 2.96
U (kV) 3.18 3.18 3.18
P (W) 0.987 0.974 0.981
Poin(W) 0.844 0.836 0.838
Pona(W) 0.910 0.904 0.908

—

Any increase of power losses from Py, is not preater than 1,3 times Py, during the remaining test period,

all measurements of power losses throughout the ageing period, including the final measurement, P
is not greater than 1,1 times Py

ends

Conclusions: Pass
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4 Repetitive charge transfer withstand test
Test date: April 29, 2020~April 30, 2020

Humidity: (54~62)%; Ambient temperature: (26.4~29.2)C; Atmospheric pressure: (100.3~100.7)kPa

No. Ry Rs Rg R, Ry Ry Rio Ry R, Ry; |Requirements
274 C,UedkV) 3.69 | 3.58 | 3.66 | 3.66 | 3.67 | 3.60 | 3.62 | 3.70 | 3.68 | 3.72 /
8/20us,U(kV) 937 | 9.23 | 934 | 933 | 933 | 924 | 927 | 942 | 934 | 9.46 /
1st 046 | 0.46 | 046 | 0.46 | 046 | 0.46 | 0.45 | 0.46 | 0.46 | 0.45
2st 045 | 044 | 044 | 045 | 045 | 046 | 0.45 | 045 | 0.44 | 046
3st 045 | 045 | 0.45 | 0.46 | 0.46 | 0.45 | 0.44 | 0.45 | 0.45 | 045
4st 045 | 045 | 044 | 045 | 044 | 0.45 | 045 | 0.45 | 0.46 | 0.45
Sst 0.44 | 044 | 046 | 044 | 045 | 0.46 | 0.46 | 0.44 | 0.45 | 0.44
st 045 | 044 | 044 | 045 | 044 | 045 | 0.45 | 0.46 | 0.44 | 0.46
Tst 045 | 045 | 045 | 046 | 045 | 045 | 045 | 044 | 0.46 | 045
8st 044 | 045 | 044 | 045 | 0.46 | 0.45 | 0.45 | 0.46 | 0.44 | 0.44
9st 046 [ 044 | 045 | 044 | 045 | 046 | 0.46 | 045 | 0.45 | 0.46
10st | 0.44 | 0.46 | 046 | 045 | 045 | 0.45 | 044 | 044 | 0.46 | 0.44 0.4(110%
%(C) list | 045 [ 0.45 | 045 | 044 | 0.44 [ 0.45 | 0.44 | 045 | 045 | 045 | ~120%)
12st | 0.45 | 0.44 | 045 [ 045 | 045 | 045 | 0.44 | 045 | 045 | 0.44
13st | 0.46 | 0.46 | 044 | 046 | 045 | 0.44 | 0.46 | 046 | 0.44 | 046
14st | 045 | 044 | 046 | 046 | 0.44 | 046 | 046 | 045 | 0.45 | 0.44
15st | 0.44 | 045 | 045 | 0.45 | 045 | 0.44 | 045 | 045 | 0.46 | 0.45
l6st [ 046 | 045 | 044 | 044 | 044 | 044 | 044 | 044 | 045 | 0.46
17st | 0.44 | 045 | 046 | 046 | 0.44 | 0.45 | 0.45 | 0.46 | 0.44 | 0.44
18st | 0.45 | 046 | 045 | 045 | 0.45 | 046 | 0.45 | 045 | 0.45 | 0.45
19st | 044 [ 045 | 045 | 044 | 046 | 045 | 0.44 | 045 | 0.46 | 0.46
20st | 0.45 | 0.47 | 045 | 045 | 046 | 045 | 0.46 | 0.46 | 0.46 | 0.45
_28.1 CU.r(kV) | 3.60 | 3.51 | 3.59 | 3.58 | 3.59 | 3.52 | 3.55 | 361 | 3.50 | 3.64 /
Uyt changed ratio (%) | -2.44 | -1.96 | -1.91 | -2.19 | -2.18 | 2.22 | -1.93 | 243 | -2.45 | -2.15 <5
8/2018,Ures (KV) 9.55 | 9.47 | 9.51 | 9.49 | 9.50 | 9.48 | 9.49 | 9.53 | 9.51 | 9.62 /
Upes changed ratio (%) | +1.88 | +2.53 | +1.79 | +1.69 | +1.79 | +2.53 | +2.32 | +1.15 | +1.79 | +1.66 5
4 o 5.67 (MO
Apphication acurent | o ) | 520 | 597 | 571 | 572 | 5.69 | 573 | 578 | 576 | 5,71 |Fesistors cross
impulse 8/20 us (kA) area:
11.34cm®)
Visual inspection i = 0 . b N e - No No mechNa(;ical
damage |damage|damage | damage | damage|damage | damage ge| damage | damage damage

R4~R 3 1st&20st test oscillogram No.: L20-GY0875-S07~L20-GY0875-S26.

Conclusions: Pass
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5 Heat dissipation behaviour verification of test sample

Test date: May 11, 2020

Humidity: 63%; Ambient temperature: 29.1°C; Atmospheric pressure: 100.3kPa

No. 1* By
; : 3 1/3 of the section | 1/3 of the section
Measuring point location
from the top from the top

Heated time(min) 55 35

Maximum heating temperature Ty ('C) 143 142

Average ambient temperature during the test T4 ('C) 28.1 28.1
Cooling time curve See page 12
The relative over temperature (Trel) time curve See page 12

At any time,the section of arrester relative overtemperature value higher than the complete arrester.

Note: The relative over temperature T,= (T-T») / (To-Ta), The corresponding temperature added: kx (Ty-Ty).
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Conclusions: /
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6 Operating duty test

Test date: May 12, 2020

Humidity: 64%; Ambient temperature: 27.8°C; Atmospheric pressure: 100.1kPa

No. Bs Bg B,
_27.8 C,Upr(kV) 3.68 3.68 3.68
8/20s,U e (kV) 9.36 9.34 9.33
U; (kV) 3.68 3.68 3.68
U (kV) 2.96 2.96 2.96
4/10ps High Ist impulse current (kA) 101.451 100.687 101.124
current impulse
Preheated to 60 C
8/20ps current 1st impulse current (C) 0.55 0.56 0.58
impulse, Qu, 2st impulse current (C) 0.56 0.58 0.58
After 66 ms applied a power frequency voltage
Application U, (kV) 3.68 3.68 3.68
Duration (s) 10 10 10
Application U, (kV) 2.96 2.96 2.96
Duration (min) 30 30 30
Visual inspection No damage No damage No damage
8/20us, U (kV) 9.43 9.41 9.39
U,s changed ratio (%)<+5 +0.75 +0.75 +0.64

Note:1) Thermal recovery has been demonstrated;
2) No physical damage is evident.

Bs~B; test oscillogram No.: L20-GY0875-S27~L20-GY0875-S35.

Conclusions: Pass
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7 Power-frequency voltage versus time test
Test date: May 13, 2020

Humidity: 61%; Ambient temperature: 28.6°C; Atmospheric pressure: 100.2kPa

No. By By B By B,
28,6 C,Upe(kV) 3.67 3.68 3.68 3.64 3.66
872018, U e (kV) 9.36 9.37 9.37 9.33 9.34
U, (kV) 3.67 3.68 3.68 3.64 3.66
Uc (kV) 2.96 2.96 2.96 2.92 2.93
Preheated to 60 _C
8/20us current Ist impulse current (C) 0.56 0.57 0.56 0.57 0.57
impulse, Qu, 2st impulse current (C) 0.57 0.57 0.57 0.57 0.57
After 66 ms applied a power frequency voltage
Applied power frequency £ 494 1.05 —_— 253
Applied power overvoltage (kV)
frequency Application times of U, 1.20 1.15 1.10 1.00 0.80
overvoltage Duration 0.1s 1.1s 10.1s 1h 24h
HuriRR Application U, (kV) 2.96 2.96 2.96 2.92 2.93
Duration (min) 30 30 30 30 30
Visual inspection No damage | No damage | No damage | No damage | No damage
8/20us,U . (kV) 9.44 9.46 9.45 9.41 9.43
U changed ratio (%)<+5 +0.85 +0.96 +0.85 +0.86 +0.96

Note:1) Thermal recovery has been demonstrat
2) No physical damage is evident.

ed;

B38~BI10 test oscillogram No.: L20-GY0875-S36~L20-GY0875-S45.

Conclusions: Pass
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8 Arrester disconnector test
Test date: May 12, 2020~May 15, 2020
Humidity: (61~69)%; Ambient temperature: (27.0~30.6)'C; Atmospheric pressure: (100.3~100.7)kPa
8.1 Repetitive charge transfer withstand test
No. T, T, Ts Requirements
Ist 0.46 0.46 0.45
2st 0.44 0.45 0.45
3st 0.45 0.45 0.46
4st 0.45 0.44 0.45
Sst 045 0.46 0.44
6st 0.44 0.44 0.44
Tst 0.46 0.45 0.45
8st 0.44 0.45 0.45
9st 0.45 0.45 0.44
10st 0.45 0.44 0.45
Q. (C) 0.4(110%~120%)
11st 0.44 0.45 0.44
12st 0.44 0.44 0.45
13st 0.46 0.45 0.45
14st 0.45 0.45 0.46
I5st 0.45 0.46 0.45
16st 0.45 0.45 0.45
17st 0.44 0.45 0.45
18st 0.45 0.44 0.44
19st 0.44 0.44 0.45
20st 0.45 0.45 0.45
Visual inspection Wlthqut Withgut W1th9ut Without operation
operation operation operation
Disconnector operation at 20A (rms)
. . . Successful Successful Successful Shall successful
Visual inspection ; . - ;
operation operation operation operation
Note: 1) The disconnectors shall withstand the tests without operating.
2) Each of the samples used for the tests successfully operates in a subsequent test of operation when
conducting a current of 20 A rms symmetrical.
T~T; 1st&20st test oscillogram No.: L20-GY0875-S46~L20-GY0875-S51.
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8.2 Operating duty test
No. B3+T, B+Ts Bs+Ts
_28.7 C,U,(kV) 3.68 3.68 3.68
8/20us,U . (kV) 9.37 9.35 9.36
U (kV) 3.68 3.68 3.68
U (kV) 2.96 2.96 2.96
4/10us High
current Ist impulse current (kA) 100.457 100.341 100.684
impulse
Preheated to 60 C
8/20us current | st impulse current (C) 0.58 0.58 0.55
impulse,Qy 2st impulse current (C) 0.56 0.58 0.58
After 66 ms applied a power frequency voltage
Application U, (kV) 3.68 3.68 3.68
Duration (s) 0 10 10
Application U, (kV) 2.96 2.96 2.96
Duration (min) 30 30 30
Visual inspection Without operation | Without operation | Without operation
8/20ps,U e (kV) 9.44 9.43 9.41
U,es changed ratio (%)=£5 +0.75 +0.86 +0.53
Disconnector operation at 20A (rms)
Visual inspection Successful operation | Successful operation | Successful operation
Note: 1) The sample disconnector in series with a test sample section of the arrester.
2) The disconnectors shall withstand the tests without operating.
3) Each of the samples used for the tests successfully operates in a subsequent test of operation when
conducting a current of 20 A rms symmetrical.
B2+Ts ~ By4+Ts test oscillogram No.: L20-GY0875-S52 ~ L20-GY0875-S60.
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8.3 Time versus current test
Requirements | Measurements Operation Maxiumum
No. (rms) (rms) time(ms) operation Test results
(A) (A) Measurements time (ms)
T, 20.3 1831 Successful operation
Ts 20.1 2970 Successful operation
Ty 20A+10% 20.1 3059 3059 Successful operation
Tio 20.2 2493 Successful operation
Tu 20.3 1804 Successful operation
Ty 191 497 Successful operation
T 189 457 Successful operation
Tis 200A+10% 194 253 501 Successful operation
Ts 191 501 Successful operation
Tis 192 497 Successful operation
Ty 770 60 Successful operation
Ty 765 42 Successful operation
T 800A£10% 767 42 60 Successful operation
Tao 790 32 Successful operation
Ty 770 41 Successful operation
8.4 Temperature cycling and seal pumping test
8.4.1 Temperature cycling
No.
Test items Requirements
Ty~Ts
Hot period temperature ('C) 40~70 50.0
At least 85 K below the hot
Cold period temperature ('C) period,the lowest temperature -35.0
shall not be lower than -50°C
Duration of each temperature (h) 3 3
Temperature change gradient ] 10
(K/min) )
Number of cycles 10 10
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8.4.2 Seal pumping test

No.
Test items Requirements
To~Tyy

Hot period temperature('C) 60+3 60.0
Duration(h) =1 1

Cold water temperature(‘C) 443 4.0
Duration(h) >2 2
The transfer time(min) <5 3
Temperature number of cycles 10 10

8.4.3 Temperature cycling and seal pumping test evaluation

Opened the arrester disconnectors for visual inspection, no moisture were founded within the each test samples.

Conclusions: Pass
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9 Short-circuit tests
Test date: June 30, 2020 ~ July 3, 2020
9.1 Contents, methods, circuits and prospective of capacitive current switching tests
Tost Short-circuit Bisgid
; es uration
current (kA
Test items o Test voltage(kV) (kA) © Note
RM.S. | Peak
Rated-current short-circuit test 1 <77 % of Ur 16 40 —
Reduced-current short-circuit test 1 <77 % of Ur 6 8.49 >0.2 —
Reduced-current short-circuit test 1 <77 % of Ur 3 4.25 —
Low-current short-circuit test 1 <77 % of Ur 0.6 0.85 1 —
9.2 Short-circuit tests
Test " Test volt Short-circuit Burati
No. Test items © osgoogr — = (:S)age current (kA) uration
' RM.S | Peak )
2* Rated-current test D20G-GY0875-S1 12.0 16.9 40.2 0.210
3* Reduced-current test D20D-GY(0875-S1 10.1 5.81 9.61 0.204
4" | Reduced-currenttest | D20D-GY0875-S2 10.2 3.02 | 5.57 0.204
Ly Low-current test D20D-GY0875-S3 10.1 0.606 | 130 1.000
9.3 Visual inspection
Evaluation of test results 2 3* 4* 5*
a)No violent shattering.Structural failure of sample is 2 : . ’
permitted as long as criteria b) and c) are met. Complied | Complied | Complied | Complied
b)No parts of sample shall be allowed to be found outside : ; ; ;
the enclosure,except for Complied | Complied | Complied | Complied
—fragments,less than 60 g each,of ceramic material such
as MO resistors of porcelain; o
—pressure relief vent covers and diaphragms; o o o
—soft parts of polymeric materials.
¢)The arrester shall be able to self-extinguish open flames
within 2 min after the end of the test.Any ejected part(in A . ) ;
or out of the enclosure)must also self-extinguish open Complied | Complied | Complied | Complied
flames within 2 min,
Note:Short-circuit tests photos: page 28~31 .
Conclusions: Pass
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10 Bending moment test

Test date: May 15, 2020

Humidity: 65%:;

10.1 Sample preparation

Ambient temperature: 29.4°C; Atmospheric pressure: 100.6kPa

No. 6" 7" 8’
Watt losses measured at U, (mW) 1236 1244 1252
Internal partial discharge at 1.05U¢ (pC)<10 2.6 2.8 24
Upes at 1.0 In (kV) 100.46 100.72 100.30

10.2 Bending moment test

S Maximum : ;
No. Applisation Duration (s) deflection Residunl ficflaction Visual inspection
SSL (N) (mm)
(mm)
6" 800 70 64 14.6 No damage
i 800 70 67 157 No damage
Requir-e | jpsem 60 ~90 / / No visible damage
ments
10.3 Mechanical/thermal preconditioning
10.3.1 Terminal torque preconditioning
No. Torque(N<M) Duration(s) Visual inspection
8" — —

Requirements

Note: No torque requirements.

10.3.2 Thermo-mechanical and thermal preconditioning

Duration Application
No. Test temperature ('C)
(h) Load direction (°) SLL (N)
+60 16 0 320
-25 16 180 320
g
+45 16 270 320
-40 16 90 320
Requirements +60~-25 ~ +45~-40 16 0~360 314"
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10.4 Water immersion test and Bending moment Test evaluation

The test samples shall be kept immersed in a vessel, in boiling deionised water with 1 kg/m’ of NaCl, for 42 h.

No. 6 Vi 8*
Boiling duration (h) 42 42 42
Verification tests (h)=8 8 8 8
Watt losses measured at U, (mW) 1266 1270 1283
Watt losses changed (mW/kV)<20 1.03 0.90 1.07
Watt losses changed ratio (%)<+5 +2.43 +2.09 +2.48
Internal partial discharge at 1.05Uc (pC)<10 2.9 3.2 3.4
Ues at 1.0 In (kV) 100.87 101.21 100.94
o
_30.6 C,U.¢(kV) 39.26 39.44 39.10
Upes at In (kV) 100.86 101.24 100.96
U, at In (kV) 100.98 101.37 101.10
U,es changed ratio (%).<+2 +0.1 +0.1 +0.1
31.0 C,U(kV) 39.41 39.52 39.23
Uperchanged ratio (%):<+2 +0.4 +0.2 +0.3

Conclusions: Pass
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11 Seal leak rate test

Test date: May 15, 2020

Humidity: 59%; Ambient temperature: 32.0°C; Atmospheric pressure: 100.3kPa
Hot water immersion

No. 9
Water temperature('C) 77.0
Environment temperature('C)>5 32.0
Temperature difference(K)45+5 45
Immersion duration(min)>30 35
Should no continuous bubbles produced No continuous bubbles produced

Conclusions: Pass




No. DY201020
For i+

TEST REPORT
Page 23 of 58

12 Weather ageing test

Test date: April 25, 2020~ June 8, 2020

Humidity: (49~73)%; Ambient temperature: (26.9~31.0)'C; Atmospheric pressure: (100.1~101.4)kPa

12.1 Salt fog test

No. 10"
_27.8 CUpr(kV) 39.6
Internal partial discharge at 1.05U¢ (pC)<10 2.6
Water flow rate (I/h/m’) 0.4+0.1 0.41
Temperature ('C)20+5 21.0
NaCl content of water (kg/m*)1~10 2.0
Application U, (kV) 29.0
Duration (h)>1000 1004
No tracking occurs Complied
‘ Visua'l Erosion does not occur througi.l the entire thickness of any sheq or Complied
inspection other part of the external coating up to the next layer of material
The sheds and housing are not punctured No punctured
Internal partial discharge at 1.05Uc (pC)<10 4.7
28,6 C,U.s(kV) 393
U,erchanged ratio (%)<+5% -0.8
12.2 UV light test
Xenon-arc methods
No. Y, Y, Y;

Without dark periods,standard spray cycle, black-standard/black panel temperatures of 65 °C, an
irradiance of around 550 W/m?.

Duration (h)=1000 1007 1007 1007

Markings on shed or housing material shall be legible | Complied Complied | Complied

Surface degradations such as cracks and raised areas

. Complied | Complied | Complied
Visual are not permitted

inspection | 1y case of doubt concerning such degradation, two

surface roughness measurements, Rz shall not exceed — —_
0,1 mm.

Conclusions: Pass
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Annex

1.Drawing

YHIOW-36 Metal Oxide Surge Arrester Without Gaps Drawing
2.Tested object photos

21 photos
3.Test circuit

Short-circuit tests circuit: D20G-GY0875-YLT1;

(4/10ps)High current impulse withstand and Residual voltage tests circuit:D20-GY0875-YLT!;

(1.2/50ps)lightning impulse withstand voltage test circuit:D20-GY0875-YLT2;
4. Tests oscillograms

Short-circuit test(16000A)oscillograms:D20G-GY0875-S1;

Short-circuit test(6000A) oscillograms:D20D-GY0875-S1;

Short-circuit test(3000A) oscillograms:D20D-GY0875-S2;

Short-circuit test(600A) oscillograms:D20D-GY0875-83;

Lightning impulse residual voltage test oscillograms:L20-GY0875-S01~L20-GY0875-S03;
Steep current impulse residual voltage test oscillograms:L20-GY0875-S04~L20-GY0875-S06;
Repetitive charge transfer withstand test Typical oscillograms:L20-GY0875-S07~L20-GY0875-526:
Operating duty test oscillograms :L20-GY0875-S27~L20-GY0875-S35;

Power-frequency voltage versus time test oscillograms:L20-GY0875-S36~L20-GY0875-545;
Disconnector repetitive charge transfer withstand test Typical oscillograms:
L20-GY0875-S46~L20-GY0875-851;

Disconnector operating duty test oscillograms :L20-GY0875-852~L20-GY0875-S60;

Lighting impulse residual voltage test oscillograms:L20-GY0875-S61~L20-GY0875-S72.
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5 . YHI0W-36
rawing Metal Oxide Surge Arrester Without Gaps
 ———————e
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Tested object photos

Arrester:

—

Section of an arrester:

Arrester disconnector:

PR P PR P PP D P P P P F B
[ o] [ | — |
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Tested object photos

Composite housing:

L

é !l e - . r: ‘l'l 'l i |.”.|‘ Ity .l-u.jill:-l:,{' AR
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Tested object photos

Short-circuit tests photos:

2* Arrester after short-circuit test (16000A)
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Tested object photos

3" Arrester before short-circuit test (6000A)

3" Arrester after short-circuit test (6000A)
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Tested object photos

4" Arrester after short-circuit test (3000A)
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Tested object photos

VGY20/000875
G00a
L TR

i

5" Arrester after short-circuit test (600A)
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Tested object photos

UV light test photos:

W OQL % -
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Before UV light test
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Tested object photos

13315 55378

S

il

Qleo
L
iy

After UV light test
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(4/10ps)High current impulse withstand and Residual voltage tests D20-GY0875-YL T
circuit
AT TT Rp 4
@ #
Rlﬂ
R1 C1 Cn 10 =
R2’
e L
§ |
R2 H N VM2
Vi CTR F
© iR N I <= | o0

AT:voltage regulator

TT:power frequency testing transformer

R,:charging protection resistor

R;:High voltage side resistance of voltage divider for charging protection
Ry:Low voltage side resistance of voltage divider for charging protection
C, = C,:capacitor

g:discharge gap

To:test samples

Ry :High voltage side resistance of voltage divider for measurement

R, :Low voltage side resistance of voltage divider for measurement
CTR:Rogowski Coil

OSO:measurement system
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(1.2/50ps) lightning impulse withstand voltage test circuit D20-GY0875-YLT2

|
|
|
|
|
| |
| |
| |
| | =l
| Rst : — Ty 7,
| | .
|
[ | : _
: g1 : Coaxial cable Coaxial cable gz
| |
| j | Z? RF
e :
|
: T © t &
| L
| impulse voltage generator | =
L s e e e e J

Cy: generator capacitance g;: discharge gap Rg;: internal series resistance Rg,: front resistance
Rp: tail resistance Cy: load capacitance Z;, Z;: voltagedivider impedance Ty: texted object
Rg: shunt current resistance Z.: additional impedance g,:Chopping wave gap
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Short-circuit tests oscillograms

D20G-GY0875-S1
1000k

A

w ol

U

-1000kV
190.0 kA

1500 KA

51.541s 100.0 ms/liv 523415




No. DY201020
R
TEST REPORT
Page 38 of 58

Short-circuit tests oscillograms

100.0 kv

i ifilab

~100. 0 kV
100. 0 kA

D20D-GY0875-S1

1,79.61kA

[ms=5.81kA

-100. 0 kA
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Short-circuit tests oscillograms

100.0 kv

1R lab

=100.0 kV
50. 0 kA

D20D-GY0875-S2

I,=5.57kA

Ims=3.02kA
difila =0.204s

-50.0 kA
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Short-circuit tests oscillograms

100. 0 kv
0 lab
-100.0 kV
10.0 kA
D20D-GY0875-S3
»=1.30kA
Lims=0.606kA
Wikl t=1.00s
-10.0 kA

0.2 s

0.4 s 0.6 s 0.8 s s
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Lightning impulse residual voltage test oscillograms

g A A e e PG
N sk

D L R T R T

R3(10kA)oscillogram No.: L20-GY0875-S03
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Steep current impulse residual voltage test oscillograms

R;(10kA)oscillogram No.: L20-GY0875-S04

W
\

R3(10kA)oscillogram No.: L20-GY0875-S06
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Repetitive charge transfer withstand test Typical oscillograms

| e
[ e R
‘ = H AT 3 | , i‘-"l
| f 3Tk T y
o B B R M - [
s ) B i i ik
_11 ! | " |‘ ! |
-1 Vi | i | ']
=i 4 ;-..-'_-'I__ur.ll.. | AT ma
‘I DR e S s e i e st _|

uiuBTS k04 DERFTE-1
| e TS0 TE B P, T NS St - 1SN0 WOR SOB0L ST, ) D BaRS

R, 1st test oscillogram No.: L20-GY0875-S07 R, 20st test oscillogram No.: L20-GY0875-S08

GLOPTS ks MEREBRT 2
gk 17 Ra0eA, T1B T Iun Ta - 20 A0 Betas 1 680K WP B50LOIAT 1) DGAS

ﬂ{_—'f T Ili-!— = : = =TT 7 - 1

- ; ! $1 P T A o ]

SaN AN MDY . B i LB 0 S SUR U ARG TY BETERRERATN S
R | T:_'{ - '—I'.' T N ,_|l' —— WG ERY
: 1 .'i.__,'ll - i. |I. i |
o] \ i , (W, ! '
- | | ' b | !
= AR REAL =  tadaber was N
= camke i = Ji] | H
e - 1T | _ | ¢ | | + |
: L B | ; N I | 1
- BARaE | __ AN I
3 | i | R e = II i
= : | | i

|| Mty P s 2y ‘ AT T T P AT T A DT T PR T F AT T3 =t

| RIE DG mOERE 1 | V007 RS PR 0

| O 7 Bk 18 Bhus T4 20 9, Bela |5 960% W LOTERDNLDY | -0 inay

p = B OM0EA Th oL R3ug Toe MG Bete 0 495 WOR-101 715800 L EERE

GOHTS R BEAmE 1
‘ Vph 37 7008 1A TR, 19220 B0, Bl D867 b 9974 20040 - () 046

R Ist test oscillogram No.: L20-GY0875-S11

| GYDETS A ERREUE N
[ 70N, T1 AT T2 S00e Bt LASTE WOR-S0L 0N ) ABR'S

i

Rg 20st test oscillogram No.: L20-GY0875-S12
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Repetitive charge transfer withstand test Typical oscillograms

ERETENREE N
gt iT. )
28 1 i
s BANH A
m
- [ 3 . gl |
| SR
e et |52
|- ppi—e
: I TR
AT RT B | GIDBTE FOT B 2
U /T 0TRA Ti= B 740s 120 J0A9us: Beba (0 3700 W/R=S006 LI O 0ABA7S | | e TP Vi B 7, T 0 P ot 170, WP 0BT Sl ti | G045

e = S o — SR S

Ry Ist test oscillogram No.: L20-GY0875-S13 R 20st test oscillogram No.: L20-GY0875-814

| = = I .-|.:- T .- Y =T = = |
i) = ! | T | T T T T e e ey
AR | 1 Rt
-{ | ' P ' LT l_ | | !
=i ! el 'll»[lll"'" ¥ I If
I Ve SHAH AP Pt i bt
) - v FH .
: e HHERNE |"|L=i| AR AT 1

__I L. | ST .'_:j:;._' BRE Y e

[".':iz.r.a;:r TP R TR ATV AT RS PY P TT] [~ e e kb e, T

| GORS-ACE ETHHTEE 0

VLA Sl R

Coi e 1T BGakA T1 8 Toun The 20 B, Betas§ 4474 WO R G863 5400 | O 0 anaAS | O - 27 21 7A T1 L%ug T J0 s Beta- 0 56% W B0 10 B4a0) () 468

Rs 1st test oscillogram No.: L20-GY0875-S15 R; 20st test oscillogram No.: L20-GY0875-S16

i R —
| T
|
|I F
| -
= -
- -
| -
|
mm ! -
| = =
e i
I = et
- RIES |
| - |
a1t e
| s Tnise e i
Y025 AL EEiERmE 1 | GYDE BOO MESERT 10
CRSITILINE 110 s T2 20 Bear Peta D435% W50 SI7HLL0 G adas | po= T DA T BRTun T 20 & Bt B0 Wi 36 5340 00 dta
| | |
|

Rylst test oscillogram No.: L20-GY0875-S17 R, 20st test oscillogram No.: L20-GY0875-S18
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Repetitive charge transfer withstand test Typical oscillograms

a1 GUOTE AL BT 0
L <7 QOWA ¥ o T 20 %S tete DUODS: R STTSING 0 ASA, | P57 55TH 18 Vi Ti=tton, Pele- D005, iR W22 4000, 300 dsay

| N NN i T i B o S
Ry Ist test oscillogram No.: L20-GY0875-S19 R,, 20st test oscillogram No.: L20-GY0875-S20

T Il
| - 1 Gl it
g , s =
. - '|| L | ;
a;- | .- \ |j + -.’
et | 2|1 11 8 16 11
= | o 3 b | ST AT .
st = gl Al PLd |
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= H e L L
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Cob =2 QET0A T B Tous, T 0B Beta- 0 504N WYR 0670 000Y | - Aapar, UPL 17Tt TL R ue 120 2iitan, fetas 0 190 i /0= 0702 g100 Q0408

R;; 1st test oscillogram No.: L20-GY0875-821 R;, 20st test oscillogram No.: L20-GY0875-522
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R;; 1st test oscillogram No.: L20-GY0875-S23 R,, 20st test oscillogram No.: L20-GY0875-S24
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Repetitive charge transfer withstand test Typical oscillograms

T e Bt

! 4 i i
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| o RIS ek -

| GTUETS AT IR

R,; Ist test oscillogram No.: L20-GY0875-S25 R;; 20st test oscillogram No.: L20-GY0875-526
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Operating duty test oscillograms
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B, st test oscillogram No.: L20-GY0875-S29




No. DY201020

A i

TEST

REPORT
Page 48 of 58

Operating duty test oscillograms
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Bs 1st test oscillogram No.: L20-GY0875-830
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Bs 2st test oscillogram No.: L20-GY0875-S31
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B, 1st test oscillogram No.: L20-GY0875-S34
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B; 2st test oscillogram No.: L20-GY0875-S35
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Power-frequency voltage versus time test oscillograms

'-;nm I VAT
| Cpk-3451AM T4 A4 A e L LS I8 L7 P TR e i o S B T S T M, et LT WK LS 1T,

B

et et e e et |

B 1st test oscillogram No.: L20-GY0875-S36 B, 2st test oscillogram No.: L20-GY0875-S37
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By 1st test oscillogram No.: L20-GY0875-S38 B, 2st test oscillogram No.: L20-GY0875-539
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By, Ist test oscillogram No.: L20-GY0875-S40 B,, 2st test oscillogram No.: L20-GY0875-S41
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Power-frequency voltage versus time test oscillograms

- T EETE: ——~|
. . | .
 Bmme —— -.-\l . | f——r—r—r - —_— 4
. T - [
. i - i |
i R B | R wa [ |
= = e BN L : I i
i \i | - 1|! 1 . |
ot o ] f it S 4 Y Pl
i eaf 8 ! 1.4
- -\ [| = L A
- ] VT e 1
- il -4 ! | i
1) ! \ - |
-t - 3 ko 4
|
L
| | | = | | 11]
i ]G et be BREBRES o o BN b mel P R I o T T e T o 7
AT H BT GIOTS 211 WASHE 2
TR DA DR T A Y BT Sl Lt LSS Ve 155 S, OIS, | Cih B Saakn 118 Muc T2 20 Fun Beta- 1 B10% W/R: 15205 4200 1) (LRI
|
]
|

By, Ist test oscillogram No.: L20-GY0875-S42
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Disconnector repetitive charge transfer withstand test Typical oscillograms
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Disconnector operating duty test oscillograms
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Disconnector operating duty test oscillograms
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Lightning impulse residual voltage test oscillograms
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Lightning impulse residual voltage test oscillograms
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Lightning impulse residual voltage test oscillograms
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Lightning impulse residual voltage test oscillograms
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Uhpast

Notions:

1. G e

Testing location/ address__No.68, XiHu East Road, Shil.ong Town, Dongguan City. Guangdong Province, China
2EFERAL (RIEAN) Huhlk & R

Address of applicant No.268, Xingye East Street. Xinji Economic Development Zone, Hebei.China
3R (&R

Environmental conditions (if applicable)

W& - AR IR - HE:

Temperature___ (25.4~33.6) C, Humidity__ 47%~76% Other R
43MPERER (AERD:

Sampling procedure (if applicable)
SARBEARMES ARV (AnEHD:
The interpretation of the deviation (s) from
standard method (s) (if applicable)

6 i RAFE LR (ED:
The interpretation of the measurement
uncertainty of the result (s) (if applicable)
7B E KT (niERD:

Subcontractitems and subcontractor (if applicable)
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GUANGDONG TESTING INSTITUTE OF PRODUCT QUALITY SUPERVISION

Q\

Guangdong Testing Institute of Product Quality Supervision (In Short GQI), also
called Guangzhou Electrical Safety Testing Institute, Guangdong Testing and Certifica-
tion Institute, was set up in September, 1983. It is a public institution affiliated to Guang-
dong Administration for Market Regulation (Administration for Intellectual Property).

GQl is a legal third party institute specializing in product testing, inspection and
certification;it is subordinate to Guangdong Administration for Market Regulation (Ad-
ministration for Intellectual Property); it is a national-level testing and inspecting orga-
nization accredited by China National Accreditation Service for Conformity Assess-
ment (CNAS); it is an international CB testing laboratory recognized by International
Electro-technical Commission System for Conformity Testing and Certification of Elec-
tro-technical Equipment and Components(IECEE); it is the national compulsory CCC
testing organization designated by Certification and Accreditation Administration of

the People’s Republic of China(CNCA).

GQI currently undertakes commitment of 10 national supervision and testing centers,

which are:

¥ China National Quality Supervision and Testing Center for Safety of Electrical Products China National Quality
Supervision and Testing Center for Furniture (Guangdong)

¥ China National Quality Supervision and Testing Center for Smart Grid Transmission and Distribution Equip-
ment(CEST)

v China National Quality Supervision and Testing Center for Paintings and Dopes (Guangdong)
China National Quality Supervision and Testing Center for Food (Guangdong)

¥ China National Quality Supervision and Testing Center for Machinery Safety
¥ China National Quality Supervision and Testing Center for Fire Fighting Products (Guangdong)
¥ China National Quality Supervision and Testing Center for Solar Energy Photovoltaic Products (Guangdong)

¥ China National Quality Supervision and Testing Center for Cables and Wires (Guangdong)
China National Quality Supervision and Testing Center for Industrial Robots (Guangdong)



