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Test object name: Adhesive paper capacitive transformer
bushing

Test object type: QXBRP(G)WD-L-126/1600-4

Entrusted by: Shandong Qixing High Voltage Electric
CO., Ltd.

Manufacturer:  Shandong Qixing High Voltage Electric
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CX-F-01 CTQC
Shenyang Transformer Research Institute Co., Ltd.

China National Transformer Quality Detection And Testing Center

Test Report
Ne: CTQC/ZJ-23.0045 Total 22 Page 2
Testobject |y BRP(G)WD-L-126/1600-4
Test object Adhesive paper capacitive type
name transformer bushing
— Brand /
Entrusted Shan(h/d{g\()r}s{p ch.l of Typetasts
by E&g}hc Co., Lt testing
I
| f.-.; Sampling /
Manufac- Sharideng Qixing High \Q‘g date
turer lelctri&cﬁ td‘z:
g L X /1 + Test date Feb. 17, 2023~Feb. 23, 2023
N,
No. 1228, Pengcheng Industrial
Address | _Forke Pingli Road, Xiazhuang 1 g o)) 2302PB001
Town, Gaomi City, Weifang City,
Shandong Province
IEC60137: 2017 Routine tests
Standards | GB/T4109-2022 Test items
. Type tests
Technical contract

The test results of routine tests, type tests of QXBRP(G)WD-L-126/1600-4 are in
accordance with stamdafs afege amplespasse

Results

Note

Approved by: Lv Xiangpeng Checked by: Zhou Jingwei Compiled by: Jiang Anping

ﬂ% [ﬁ%‘/ é\%@

Statement: 1. Testing report is invalid without test special seal.
2.Testing report is invalid without compiler, checker and approver’s signature.
3.Please inform CTQC in time after received the testing report if you have some disagreement

to the testing report

4. Testing or witnessing only apply to sample.
5.Copying testing certificate or testing report is forbidden without written permission from

CTQC (except for copying all the testing report)
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Test results
Specified values Conclu-
Ne Test items X Measured values .
Standards (Technical contract) sions
Applied voltage(kV): 2~20 10.0
tand: <0.007 0.00301
Measurement of Providing capacitance of the sample(pF) 395.0
dl‘;i‘;:f;‘&j:;;‘;a;g’n Applied voltage(kV): 1.05UnA\[3 76.4
1 . . tand: <0.007 0.00347 Passed
capacitances at ambient Providing capacitance of the sample(pF)
femperature : g cap ple(p 395.4
(Before type test) Applied voltage(kV): Un 126
tand: <0.007 0.00360
Providing capacitance of the sample(pF) 395.5
Applied voltage(kV): Un 126
Partial discharge level(pC): <10 <6
) MZ?EE;Z?;ZH;S§H€i;tIal Applied voltage(kV): 1.5Um/\/§ 109.1 Passed
S <
(Before type test) Partial discharge level(pC): <10 <6
Applied voltage(kV): 1.05UwmA[3 76.4
Partial discharge level(pC): <5 <4
Visual inspection and
3 dimensions check According to standard See 4.3 Passed
(Type test)
Full wave voltage
Positive polarity(kV):
Dry lightning impulse 525.5 (Corrected value) 3% | 523.15~525.73
4 voltage withstand test | Negative polarity(kV):605 +3% | 607.90~619.07 Passed
(Type test) 15 positive and 15 negative polarity Each 15 times
Chopped wave voltage (kV): 665.5 +3% | 665.46~669.55
5 negative polarity 5 times
Wet power-frequency | Applied voltage(kV):
5 voltage withstand test 231.2 (Corrected value) | 231.2 Passed
(Type test) Duration(s): 60 60
Ui=Un(kV) 126
Duration(s): 60 60
Long-duration power- | U,=1.5UnA3 109.1
6 frequency voltage Duration(min): 60 60 Passed
withstand test (ACLD) | Partial discharge level(pC): <10 <5
(Type test) 1L1UAB (KV) 80
Duration(min): 5 5
Partial discharge level(pC): <5 <4
Address: Hushitai South Avenue No. 18, Shenbei New District, Shenyang Postal code: 110122 Tel: (024)23785225
E-mail: ctqc@vip. sina. com http: //www. ctn. cn Tel: (024)23787022
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Specified values Conclu-
Ne Test items X Measured values .
Standards (Technical contract) sions
Radio interference Applied voltage(kV): 1.1Um/\/§ 80
7 voltage test Duration(min): 5 5 Passed
(Type test) Radio interference level(uV): <500 282
8 Temperature rise test | Temperature limit(°C): 120 42.8~73.0 Passed
(Type test) Temperature rise limit(K): 75 31.5~61.7
Verification of .
erication (.) Thermal short-time current(kA): 251, 40
thermal short-time .
9 current withstand Duration(s): 2 2 Passed
Final temperature of the conductor (°C): <180 | 128.4
(Type test)
Cantilever load Applied load(N): 3150 3236
10 withstand test Duration(s): 60 60 Passed
(Type test) Successfully repeat check items Passed
Applied voltage(kV): Un 126
Measurement of Partial discharge level(pC): <10 <6
partial discharge Applied voltage(kV): 1.5Um/\/§ 109.1
11 . S Passed
quantity Partial discharge level(pC): <10 <5
(After type test) Applied voltage(kV): 1.05UnA[3 76.4
Partial discharge level(pC): <5 <5
Applied voltage(kV): 2~20 10.0
tand: <0.007 0.00300
Measurement of Providing capacitance of the sample(pF) 3914
dielectric dissipati
lft:’aiiorrl(zta:;)lr;izion Applied voltage(kV): 1.05UnA/3 76.4
12 ) tand: <0.007 0.00330 Passed
capacitances at Providing capacitance of the sample(pF) 391.7
ambient temperature : 8 cap PP :
(After type test) Applied voltage(kV): Un 126
tand: <0.007 0.00345
Providing capacitance of the sample(pF) 391.7
Visual inspection and
13 dimensions check According to standard See 4.13 Passed
(Routine test)
Dry power-frequency voltage withstand test on
the tap:
Applied voltage(kV): =2 3
Duration(s): 60 60
14 Tests of tap insulation | Measurement of dielectric dissipation factor Passed
(Routine test) (tand) and capacitances at ambient temperature
on the tap: 5
Applied voltage(kV): =1
tand: <<0.05 0.00323
Capacitance(pF): < 10000 315.8
Address: Hushitai South Avenue No. 18, Shenbei New District, Shenyang Postal code: 110122 Tel: (024)23785225
E-mail: ctqc@vip. sina. com http: //www. ctn. cn Tel: (024)23787022
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Specified values Conclu-
Ne Test items - Measured values .
Standards (Technical contract) sions
Full wave voltage(kV): 577.5  £3% | 575.81~579.11
Dry lightning impulse | 3 negative polarity 3 times
15 voltage withstand test | Chopped wave voltage(kV): Passed
(Routine test) 632.5  £3% | 629.40~629.97
2 negative polarity 2 times
Dry power-frequency . )
16 voltage withstand test gﬁ f ;iieo(ln\(fglj[aéie(kv)' 295 235 Passed
(Routine test) )
. Applied medium Compressed air
Tightness test at Applied pressure(MPa): 0.4 +0.01 |04
17 the flange . . Passed
(Routine test) Duration(min): 15 15
No leakage and damage No leakage and damage
Applied voltage(kV): Un 126
Partial discharge level(pC): <10 <5
Measurement of partial |\ 1ied voltage(kV): 1.5UnmA[3 109.1
18 dlscharge quantity Partial discharge level(pC): <10 <5 Passed
(Routine test)
Applied voltage(kV): 1.05UnA[3 76.4
Partial discharge level(pC): <5 <5
Applied voltage(kV): 2~20 10.0
tand: <0.007 0.00301
Measurement of Providing capacitance of the sample(pF) | 391 .4
dielectric dissipati
lff:ai:o?i taf;;‘;éon Applied voltage(kV): 1.05UnA/3 76.4
19 . . tand: <0.007 0.00329 Passed
capacitances at ambient Providi ) fth le(oF
temperature roviding capacitance of the sample(pF) | 391.7
(Routine test) Applied voltage(kV): Un 126
tand: <0.007 0.00345
Providing capacitance of the sample(pF) | 391.7
Note: 1. All the tests were field tests;
2. Tested in Shandong Qixing High Voltage Electric Co., Ltd. laboratory.
Address: Hushitai South Avenue No. 18, Shenbei New District, Shenyang Postal code: 110122  Tel: (024)23785225
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Test Report

1. Test object parameters

Highest voltage for equipment(kV): 126
Rated phase to earth voltage(kV): 126/\/§
Rated current(A): 1600

Rated frequency(Hz): 50

Altitude(m): <1000

Thermal class of insulation: E

Test tap(measured tap, tand): With
Insulation type of bushing: Adhesive paper

2. Sample condition description

Sample exterior construction and major dimensions(length, diameter) are in compliance with outline drawings.

Measured values: length 2497mm, outer diameter ®400mm.

Outline dimensions Rating plate

PCB11-620 80QX.860.008G

Rating plate and outline drawings see testing report annex.
The form, performance data, specifications of sample rating plate are in compliance with drawing.

The surface of the sample has no collision and damage.

3. Standards
IEC60137:2017, GB/T4109-2008 Insulated bushings for alternating voltage above 1000V

Technical contract

Address: Hushitai South Avenue No. 18, Shenbei New District, Shenyang Postal code: 110122 Tel: (024)23785225
E-mail: ctgc@vip. sina. com http: //www. ctn. cn Tel: (024)23787022
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4. Test items and conclusions

4.1 Measurement of dielectric dissipation factor (tan®) and capacitances at ambient

temperature (Before type test)

Test date: Feb. 17, 2023

Humidity: 43.0% ; Ambient temperature: 11.6°C

Applied voltage (kV) Dielef:értiocr(gziig)a tion Capacitance(pF) Result
10.0 0.00301 395.0
76.4 0.00347 395.4 Passed
126.0 0.00360 395.5

Note: tand(126kV)- tand(76.4kV)= 0.00013<<0.001 (Standard value), passed.

4.2 Measurement of partial discharge quantity(Before type test)

Test date: Feb. 17, 2023

Humidity: 43.0% ; Ambient temperature: 11.6°C; Atmospheric pressure: 101.6kPa

Prestress voltage . Measured voltage Partial discharge
(kV) Duration(s) (kV) level (pC) Result
126.0 <6
109.1 <6
255 60 Passed
76.4 <4
126.0 <6

Note: Background noise level was<<4pC before and after test.

4.3 Visual inspection and dimensional check (Type test)

Test date: Feb. 17, 2023

It has smooth surface, no cracks. Dimensional check is accordance with the drawing requirement.

Drawing values(mm): 2495+20 1140%x10 835%5 ?¥400 100
Measured values(mm): 2497 1150 838 @400 100
Arcing distance(mm): 1200 Creepage distance(mm): 4585

Result: Passed.

Address: Hushitai South Avenue No. 18, Shenbei New District, Shenyang
E-mail: ctgc@vip. sina. com

110122
http: //www. ctn. cn
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Test Report

4.4 Dry lightning impulse voltage withstand test (Type test) Test date: Feb. 21, 2023

Test atmospheric conditions
Humidity: 46.0% ; Ambient temperature: 12.1°C; Atmospheric pressure: 101.08kPa.
Rated lightning impulse withstand voltage:
Positive: 525.5kV(Corrected value)
Negative: 605kV 15 positive and 15 negative polarity
Chopped lightning impulse withstand voltage: 665.5kV 5 negative polarity

Test sequence

One positive reference full wave impulse;
Fifteen positive rated full wave impulses;

One negative reference full wave impulse;
One negative rated full wave impulse;

Five negative rated chopped wave impulses;

Fourteen negative rated full wave impulses.

Test oscillogram records
T1: Front time; T2: Time to half value; UpMax/UpMin: Peak voltage;

Tc: Time to chopping; K: Factor of over crossing.

Result: Passed.

Address: Hushitai South Avenue No. 18, Shenbei New District, Shenyang Postal code: 110122 Tel: (024)23785225
E-mail: ctgc@vip. sina. com http: //www. ctn. cn Tel: (024)23787022
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cax
500.0
400.0
300.0
200.0

1000

-100.0
-200.0
-300.0
-400.0

-500.0

CH2
KV
800.0

640.0

3200

160.0

-160.0

3200

-640.0

-800.0

CH2
vV
800.0

640.0

3200

160.0

-160.0

-320.0

-640.0

-800.0

CH2
vV
800.0

640.0

3200

160.0

-160.0

-320.0

-640.0

-800.0

Tested terminal: To earth

Test polarity: Positive

J01613 23.02-21/11:18 |
CH2 Voltage
T1: 43ps
T2: 2.66ps
P, UpMax: 323.81KV
"‘*-..__
e SR
P
"‘"’—-—--—-._,__‘-—.._..,
TimeBase:10.00ps Trigger:Ch2
Ch2: 100.00kV
J01621 23-02-2111:27
CH2 Voltage
T1: .S5us
T2: 1.06ps
A UpMax: 524.95KV
\
h‘q-_""‘\-_
L
M“*-——-h__
TimeBase:10.00ps Trigger:Ch2
Ch2: 160.00kV
J01624 23-02-21:11:29
CH2 Voltage
T1: S3ps
T2: 0.34ps
oo, UpMax: 525.21KV
.
M“\-.L
i
e
e SV
TimeBase:10.00us/Trigger:Ch2
Ch2: 160.00kV
J01626 23-02-21:11:30
CH2 Voltage
T1: .52us
T2: 0.93us
o UpMax: 525.45KkV
———
M
Se—
""‘-v'~\..._"--—--‘_~

TimeBase:10.00us/Trigger:Ch2
Ch2: 160.00kV

CH2
vV
800.0
640.0
480.0

3200

160.0

-160.0

-320.0

-640.0

-800.0

CH2
KV
800.0

640.0

3200

160.0

-160.0

3200

-640.0

-800.0

cm
800.0

640.0

3200

160.0

-160.0

-320.0

-640.0

-800.0

cm
800.0

640.0

3200
160.0
0.0
-160.0

-320.0

-640.0

-800.0

CHI1: Voltage wave

J01620 23-02-21:11:26
CH2 Voltage
T1: S3ps
T2: 0.01ps
[y UpMax: 525.19KV
—.\
-"*"-_._
e
-‘-‘—“‘-'N-‘_.._N
TimeBase:10.00ps/Trigger:Ch?
Ch2: 160.00kY
J01623 23-02-21:11:28 |
CH2 Voltage
T1: .48us
T2: 1.34ps
fa oy UpMax: 525.73KV
h‘—\-\_
e —.
.
.-“b‘--u-._,___.___‘_-‘
TimeBase:10.00us/Trigger:Ch2
Ch2: 160.00kV
J01625 23-02-21:11:29
CH2 Voltage
T1: 45us
T2: 1.01ps
feen, UpMax;: 524.53KV
\
N
——
-""M_._"'—.q_*q
TimeBase:10.00ps/Trigger:Ch?
Ch2: 160.00kY
J01627 23-02-21:11:30
CH2 Voltage
T1: .52us
T2: 0.61ps
oy UpMax: 525.03KV
T —
e ————.
N‘"M

TimeBase:10.00ps/Trigger:Ch?

Ch2: 160.00KkY

Address: Hushitai South Avenue No. 18, Shenbei New District, Shenyang
E-mail: ctqc@vip. sina. com

Postal code: 110122 Tel: (024)23785225
http: //www. ctn.cn Tel: (024)23787022
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cH2
sV
800.0

640.0

3200

160.0

-160.0

3200

-640.0

-800.0

CH2
1V
800.0

640.0

3200

160.0

-160.0

3200

-640.0

-800.0

cm
800.0

640.0

3200

160.0

-160.0

3200

-640.0

-800.0

cH2
eV
800.0

640.0

3200

1600

-160.0

3200

-640.0

-800.0

Tested terminal: To earth

Test polarity: Positive

CHI1: Voltage wave

cm2
J0162§ 23-02-21:11:31 /;;‘” J01629 23-02-21:11:31
51_3112 Vol ag; . CH2 Voltage
3 A5us .
T2 sosms s = .24.):{:;5
~ IpMax: 525.06KV P JpMax: 523.15KV
e —— 4800 —
‘—"-A_g. 4200 \
P S ¥
N ————,
| e
160.0
0.0
-160.0
3200
-480.0
-640.0
-800.0
TimeBase:10.00ps/Tri; 2Ch2 i 8 i ~Ch2
Ch2s TeDOoky R 'éhmé'?ﬂl!;é}nﬂnﬂl(ﬂ‘v!ﬂﬂgger-CL
cm
J01630_23-02-21/11:32 2;‘” J01631 23-02-21'11:32
CH2 Voltage N CH2 Voltage
1 Siooms 12 S
[ UpMax: 524.62KkV 1500 P IpMax: 524.11KV
T i 3200 T — L
M"“—*—-__.___ N""‘“‘*-——-—_—.
160.0
0.0
-160.0
3200
-480.0
-640.0
-800.0
TimeBase:10.00us/Trigger:Ch2 TimeBase:10.00us/Trigger:Ch2
Chl: 160.00kV Ch2: 160.00kV
cm
J01632 23-02:21 11:33 ;‘;‘” J01633 23-02-21:11:34
giﬂ Vol asgg . CH2 Voltage
H . S -
T2 l.f;lus 6400 $; 14§§:Ls
-~ _-_‘\ UpMax: 525.12kV 500 ot UpMax: §25.35KV
) —
Mo e 2200 M T —
At ne S RO T I P
1600
00
-160.0
3200
4800
-640.0
-800.0
TimeBase:10.00ps Trigger:Ch2 - . ——ry
Ch2: T6oo0ky 'éhm;?!als;hlﬂnnnkn‘gsnngger.ch_
cm
J01634 23-02-21:11:34 /;‘” J01635 23-02-21:11:35
CH2 Voltage ) CH2 Voltage
i, i,
farNy UpMax: §24.50KV 1800 fases UpMax: §25.41KV
\&.".‘ e 2200 ‘*\—h\. S
Y e,
et !
e 160.0
00
-160.0
3200
4800
-640.0
-800.0
TimeBase:10. Uﬂll!l]rigger:ch;' TimeBase:1!

Ch2: 160.00kV

Ch2: 160.0

0.00s/Trigger:Ch2
0KV

Address: Hushitai South Avenue No. 18, Shenbei New District, Shenyang

E-mail: ctqc@vip. sina. com
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CH2
LV
5000 J01637_23-02-21:11:41
. CH2 Voltage
T1: 40ps
4000 T2 0.681s
2000 UpMin: -330.64K\
] . 200.0
Tested terminal: To earth
100.0
Test polarity: Positive
-100.0
CHI1: Voltage wave sl
-200.0
/
=
2000 [
-400.0
-500.0
TimeBase:10.00ps/ Trigger:Ch2
Ch2:= 100.00kV
CH2 CH2
s 701639 23022111:43 o J01646 23-02-2112:02
age - CH2 Voltage
7200 -40ps 1200 Ti: 43ps
1.42pus UpMin: -665.46KV
540.0 2 -607.90K) 540.0 ¥c zi‘:ﬂfs%
360.0 360.0
180.0 180.0
) lﬁ"
-180.0 -180.0
R
R l
-360.0 -360.0
e, )
-540.0 -540.0
(g \_/..i
-720.0 -720.0
-900.0 -900.0
TimeBase:10.00ps/Trigger:Ch2 TimeBase:4.00ps Trigger:Ch2
Ch2: 180.00kV Ch2: 180.00kV
;kﬂ‘u 0 J01648 23-02-21:12:04 2000 J01655 23-02-21:12:11
’ CH2 Voltage CH2 Voltage
T1: 41ps T1: Slus
700 UpMin: 668.43kV 700 UpMin: 666.42KV
K: 21.69% K: 20.88%
sioo Te: .91ps £400 Te: .35ps
360.0 360.0
180.0 180.0
R T (o T S i
-130.0 , -180.0 ‘
-360.0 ’ -360.0 ,
-540.0 -540.0
.J \
-7200 \/‘—- -720.0
-900.0 -900.0
TimeBase:4.00us/ Trigger:Ch2 TimeBase:4.00us/Trigger:Ch2
Ch2: 180.00kV Ch2: 180.00kV
;';‘w J01656_23-02-21.12:12 w000 J01659 23-02-2112:14
. CH2 Voltage age
7200 X1 - 43ps 720.0 - 40ps -
UpMin: -666.91KV i -669.55K)
K: 21.48% K: 20.51%
si00 Te: 43ps £400 Tc: .47ps
360.0 360.0
180.0 ﬁ 180.0
0.0 = 00 \ V,.‘_
-180.0 \ ,f -180.0
-360.0 ) -360.0
-540.0 -540.0
-720.0 v -720.0
-900.0 -900.0
TimeBase:4.00us/Trigger:Ch2 TimeBase:4.00us/Trigger:Ch2
Ch2: 180.00kV Ch2: 180.00kV

Address: Hushitai South Avenue No. 18, Shenbei New District, Shenyang Postal code: 110122 Tel: (024)23785225
E-mail: ctqc@vip. sina. com http: //www. ctn. cn Tel: (024)23787022
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Tested terminal: To earth

ﬁgz CH2
2000 JO1667 23-02-2112:27 A
- CH2 Voltage 2000
T1: 47ps
720.0
T2 0.00ps 7200
Tin: v
100 UpMin: -614.41K oo
360.0 360.0
180.0 180.0
0.0 0.0
-180.0 -180.0
e
SR o
-360.0 -360.0
P
5400 o] 5400
W'
<7200 -720.0
-900.0 -900.0
TimeBase:10.00ps/ Trigger:Ch2
Ch2: 180.00kV
W W
w J01669 23-02-2112:28 | v
g CH2 Voltage 2000
T1: 45us
720.0 =
T2: 0.25ps 7200
. v
100 UpMin; -615.44K a0
360.0 160.0
180.0 180.0
0.0 0.0
-180.0 -180.0
I
s
-360.0 _360.0
|t
5400 L~ -540.0
-720.0 -720.0
2000 -900.0
TimeBase:10.00ps/Trigger:Ch2
Ch2: 180.00kV
CH2 CH2
KV KV
oo JO1671 23-02-2112:29 oo
- CH2 Voltage -
T1: .48us
720.0 o 720.0
T2: 1.97pns
Tin: i
540.0 UpMin: -615 .ng 540.0
360.0 360.0
180.0 180.0
0.0 0.0
-180.0 -180.0
i
..,.—-""‘"""A
-360.0 -360.0
|
-540.0 -540.0
e
-720.0 -720.0
-900.0 -900.0
TimeBase:10.00ps/Trigger:Ch2
Ch2: 180.00kV
CH2 CH2
KV v
o 701673 23-02-2112:30 it
) CH2 Voltage )
720.0 T 720.0
5400 5400
360.0 360.0
180.0 180.0
0.0 0.0
-180.0 -180.0
R
i
-360.0 -360.0
[
-540.0 -540.0
Ve
-720.0 -720.0
-900.0 -900.0

TimeBase:10.00us/Trigger:Ch2
Cha: 180.00kV

Test polarity: Negative

CHI1: Voltage wave

J01668 23-02-21:12:28

CH2 Voltage
T1: .50us

T2: 1.80ps
UpMin; -617.29KV.

e
Ny
e
(e
TimeBase:10.00ps/ Trigger:Ch2
Ch2: 180.00kV
J01670 23-02-2112:29
CH2 Voltage
T1: S53us
T2 0.57pns
Up. : -619.07KV.
S
,4.-“-""“_-‘”_
/“’-
Ve
TimeBase:10.00us/Trigger:Ch2
Ch2: 180.00kV
J01672 23-02-21:12:30
CH2 Voltage
T1: .45us
T2: 9.82us
UpMin; -615.78kV.
i
| it
’_‘.—""
v
TimeBase:10.00ps/ Trigger:Ch2
Ch2: 180.00kV
J01667_23-02-21:12:27
CH2 Voltage
T1: A47ns
T2: 0.00pus
UpMin: -614.41kV
et
..-v-’-“‘"_"-‘
s
.

TimeBase:10.00ps/Trigger:Ch2

Ch2:

180.001"

3
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Test Report

Tested terminal: To earth Test polarity: Negative CHI1: Voltage wave

cn2 cH2
;‘;‘n 0 J01668 2302.2112:28 ;‘;‘M J01669 23-02-2112:28
CH2 Voltage CH2 Voltage
1200 Tl: S0us 1200 T1: 45us
T2: ~ 51.80ps T2: 0.25ps
400 UpMin: -617.29KV 400 UpMin: -615.44KV
360.0 260.0
180.0 1800
0.0 0.0
-180.0 -180.0
e
et ,_«-—-—-"‘““"'”““"—"
-360.0 3600
et "
-540.0 (V=ra 5400 o
7200 7200
-900.0 -900.0
TimeBase:10.00ps/Trij 2Ch2 i 5 i ~Ch2
SR TPy e
CH2 CH2
&V I3
200.0 J01670 23-02-21:12:29 900.0 JO1673 23-02-21:12:30 __|
CH2 Voltage CH2 Voltage
. T1: 53ps . T1:
7200 T2: 0.57ps 700
400 UpMin: -619.07K) 400
360.0 360.0
1800 180.0
0.0 0.0
-180.0 -180.0
—— e
,—‘—-“"_—M M"M
-360.0 -360.0
/ M-/""
5400 5400
Vel A~
7200 7200
-900.0 -900.0
TimeBase:10.00ps/Trigger:Ch2 TimeBase:10.00ps/Trigger:Ch2
Ch2: 180.00kV Ch2: 180.00kV
CH2 CH2
&V I3
200.0 J01674 23-02-21:12:31 900.0 J01681 23-02-21:12:34
CH2 Voltage CH2 Voltage
7200 3 S8Hs 7200 : S0ps
9.46ps 0.98us
540.0 5400 .:615.61k)
360.0 360.0
1800 180.0
0.0 0.0
-180.0 -180.0
it I
et s
-360.0 -360.0
/ /
5400 5400
L Ve
7200 7200
-900.0 -900.0
TimeBase:10.00ps/Trigger:Ch2 TimeBase:10.00ps/Trigger:Ch2
Ch2: 180.00kV Ch2: 180.00kV
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4.5 Wet power—frequency voltage withstand test(Type test)

Humidity: 46.0%6; Ambient temperature: 12.1°C; Atmospheric pressure: 101.8kPa

Test date: Feb. 21, 2023

Applied voltage(kV)
Applied - Frequency Duration
position Standard Atmospheric Applied (Hz) (s) Result
corrected
value value
value
Terminals-earth 230 231.2 231.2 50 60 Passed

Note: The conductivity of collected water is 100.9uS/cm at 20°C.

The average precipitation rate: Vertical component 1.3mm/min, horizontal component 1.2mm/min.

4.6 Long—duration power—frequency withstand voltage test (ACLD) (Type test)

Test date: Feb. 22, 2023
Ambient temperature: 11.4°C

Applied voltage
Duration(min) Partial discharge level(pC)
Multiple Phase-earth(kV)
1.1UmA/3 80 5 <4
Ux=1.5Un A3 109.1 5 <4
Ui=Un 126 1 /
5 <4
10 <5
15 <5
20 <5
25 <5
30 <5
Us=1.5Un A[3 109.1
35 <5
40 <5
45 <5
50 <5
55 <5
60 <5
1.1Un A3 80 5 <4
Note: Uy =126KV;
Background level is<<4pC before and after test.
Result: Passed.
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4.7 Radio interference voltage test (Type test)
Humidity: 40.0% ; Ambient temperature: 11.4°C; Atmospheric pressure: 100.2kPa

Test date: Feb. 22, 2023

Attenuation Attenuation . .
Measured factor of factor of Measured ' ~ Radio ~ Radio
frequency measurement resistance voltage Dura.tlon 1nterference interference
o (min) reading level
(MHz) circuit network (kV) B..(dB) V)
(dB) (dB) m H
80 5 13 282
72.7 13 282
65.5 13 282
58.2 12 251
1.0 14 22 50.9 12 251
/
43.6 12 251
36.4 11 224
29.1 11 224
21.8 11 224
Result: Passed.
Radio interference curve
z 280
\6/ ~ i
UD 270
s 7
B 260 /
>
3 a
: 250 =
L
L8 240 i
o) /
‘a’ . 7
~; 230 -
2 - ¥
o =220
a4
Measured voltage(kV)
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4.8 Temperature rise test (Type test)

Test date: Feb. 22, 2023

Specified current was 1600A, injected current was 1600A during test, the test duration was 6h, stability duration

was 1h.
Calculated result of temperature rise
Temperature Ten:ilgzrs;ure Ambient Oil
Ne, Measured position of bushing . temperature | temperature Result
°C) bushing °C) °C)
)
1 Terminal in the air 62.1 50.8
Fi f terminal i
5 irmness o e.:rmma in 556 443
the air
3 Conducting rod top part 42.8 31.5
11.3 71.5 Passed
4 Conducting rod middle 547 429
part ) )
5 Flange 51.9 40.6
6 Conducting rod tail part 73.0 61.7
The schematic diagram of measured points shown in page 17.
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-]

Schematic diagram of measured point of temperature rise

NI

A 0
T
UL N
i
il
i
I
(i
N
N
I
I
Il
I
N

3. Conducting rod top part 4. Conducting rod middle part
7. Conducting rod tail part

5. Flange 6. Transformer oil

2. Firmness of terminal in the air

1. Terminal in the air
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4.9 Verification of thermal short—time current withstand(Verified by the calculation)

(Type test) Test date: Feb. 23, 2023
The standard value of thermal short-time current of bushing I4=40kA, duration was 2s. According to calculation
final temperature of the conductor 6 =128.4°C. If 0; < 180°C, it was considered that the bushing could withstand
the standard value Iy, of thermal short-time current.

Sample parameters

Conductor material of sample Copper
Conductor resistivity p(uQ-cm) 1.75
Total cross section area Si(cm?) 11.3354
Measured temperature rise of the bushing(K) 61.7
Rated current 7:(A) 1600
Standard value of rated thermal short-time current 40
In(kA)
Rated duration(s) 2
00(°C) 101.7
Current penetration depth d(cm) 0.942
Diameter of the conductor D(cm) 3.8
a[(K/s)/(kA/cm?)?] 0.8

Equivalent cross section area considering

the skin effect Se(cm?) 8.4536

Verify by the calculation:
2

|
ef ﬂiﬁaﬁtm =128.4°C

t [

Result: Passed.

Address: Hushitai South Avenue No. 18, Shenbei New District, Shenyang Postal code: 110122 Tel: (024)23785225
E-mail: ctgc@vip. sina. com http: //www. ctn. cn Tel: (024)23787022



mailto:ctqc@vip.sina.com

CTQC

Test

Report

Ne: GTQG/ZJ-23. 0045
Total 22 Page 19

4.10 Cantilever load withstand test (Type test)

Test date: Feb. 23, 2023

Load Applied Standard value Applied value Result

direction position Load(N) Duration(s) Load(N) Duration(s)

Vertical | Terminal 3150 60 3236 60 No damage.distortion,
passed.

Humidity: 41.0%6; Ambient temperature: 11.8°C; Atmospheric pressure: 101.8kPa

4. 11 Measurement of partial discharge quantity (After type test)

Test date: Feb. 23, 2023

Prestress voltage . Measured Partial discharge
(kV) Duration(s) voltage(kV) level(pC) Result
126 <6
255 60 109.1 <5 Passed
76.4 <5

Note: Background noise level was<<5pC before and after test.

4.12 Measurement of dielectric dissipation factor (tand) and capacitances at ambient

temperature (After type test) Test date: Feb. 23, 2023

Humidity: 41.0%; Ambient temperature: 11.8°C

. Dielectric dissipation .
Applied voltage(kV) factor(tand) Capacitance (pF) Result
10 0.00300 391.4
76.4 0.00330 391.7 Passed
126 0.00345 391.7

4.13 Visual

check see 4.3.
Result: Passed.

inspection and dimensional check (Routine test)

Note: tand(126kV)- tand(76.4kV)= 0.00015<<0.001 (Standard value), passed.

Test date: Feb. 23, 2023
It has smooth surface, no cracks. Dimensional check is accordance with the drawing requirement. Dimensional

Address: Hushitai South Avenue No. 18, Shenbei New District, Shenyang

E-mail: ctqgc@vip. sina. com

Postal code: 110122
http: //www. ctn. cn

Tel:
Tel:

(024) 23785225
(024) 23787022


mailto:ctqc@vip.sina.com

CTQC

Ne: CTQC/ZJ-23. 0045
Total 22 Page 20

Test Report

4.14 Tests of tap insulation(Routine test) Test date: Feb. 23, 2023
Dry power-frequency voltage withstand test on the tap
Humidity: 41.0% ; Ambient temperature: 11.8°C; Atmospheric pressure: 101.8kPa

Applied position Applied voltage(kV) Frequency(Hz) Duration(s) Result

Tap-earth 3 50 60 Passed

Measurement of dielectric dissipation factor (tand) and capacitances at ambient temperature on the tap
Humidity: 41.0% ; Ambient temperature: 11.8°C

. Dielectric dissipation .
Applied voltage(kV) factor(tand) Capacitance(pF) Result
2 0.00323 315.8 Passed
4.15 Dry lightning impulse voltage withstand test (Routine test) Test date: Feb. 23, 2023

Test atmospheric conditions

Humidity: 41.0% ; Ambient temperature: 11.8°C; Atmospheric pressure: 101.8kPa.
Rated lightning impulse withstand voltage:  577.5kV 3 negative polarity
Chopped lightning impulse withstand voltage: 632.5kV 2 negative polarity

Test sequence

One negative reference full wave impulse;
One negative rated full wave impulses;

Two negative rated chopped wave impulses;

Two negative rated full wave impulses.

Test records:
T1: Front time; T2: Time to half value; UpMax/UpMin: Peak voltage;
Tc: Time to chopping; K: Factor of over crossing.

Result: Passed.
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Tested terminal: To earth Test polarity: Negative CHI1: Voltage wave

s J01917 230223 13:11 5000 J01918_23-02-2313:13
CH2 Voltage (_13112 Vol szgg
. H . S
400.0 640.0 642}15
000 1500 : 579.11K)
2000 3200
100.0 160.0
00 00
-100.0 -160.0 S
R
NP, e
e e,
-200.0 -320.0
et e
-300.0 -480.0 \,r//
-400.0 -640.0
5000 -800.0
i . i «Ch2 TimeBase:10.00ps/Tri; “Ch2
UimeBase:10.00us/ Trigger:Ch Chzs Tov00ky e
CH2 CH2
. J01920 23-02.2313:17 . J01922 230223 13:19
CH2 Voltage CH2 Voltage
7200 ;[I;]:\'Iiu: é;;%isok‘ / 7200 ;[I;]:\'Iiu: 6‘;3{?’&‘ /
540.0 ¥;_ 3%, 540.0 ¥;_ 256'1],‘5%
360.0 360.0
180.0 A 180.0 A
0.0 ’ V" 0.0 Lr
-180.0 ‘ -180.0
-360.0 \ , -360.0 \
-540.0 \J -540.0 Y
-720.0 -720.0
-900.0 -900.0
TimeBase:4,00us/ Trigger:Ch2 TimeBase:4,00us/ Trigger:Ch2
Ch2: 180.00kV Ch2: 180.00kV
i e
. J01924 23-02-2313:22 o J01925 23-02-23113:23
CH2 Voltage age
H .25ps 27us
si00 6.75ps o400 6.45ps
1500 ;. 2575.81K) 1500 : :576.39KV.
3200 3200
160.0 160.0
0.0 0.0
-160.0 -160.0
—— R
e I e
-320.0 -320.0
i e
-480.0 \//. -480.0 \//
-640.0 -640.0
-800.0 -800.0
TimeBase:10.00us/Trigger:Ch2 TimeBase:10.00s/ Trigger:Ch2
Ch2: 160.00kV v

Ch2: 160.00kV
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4.16 Dry power—frequency voltage withstand test (Routine test)

Test date: Feb. 23, 2023

Humidity: 41.0% ; Ambient temperature: 11.8°C; Atmospheric pressure: 101.8kPa

Applied voltage(kV)
Applied - Frequency Duration
position Standard Atmospheric Applied (Hz) (s) Result
corrected
value value
value
Terminals-earth 255 / 255 50 60 Passed

4.17 Tightness test at the flange(Routine test)

Test date: Feb. 23, 2023

Applied pressure(MPa) Duration(min) Residual pressure(MPa) Result
0.4 15 0.4 No leakage and damage,
passed.

4. 18 Measurement of partial discharge quantity (Routine test)

Test date: Feb. 23, 2023

Humidity: 41.0%; Ambient temperature: 11.8°C; Atmospheric pressure: 101.8kPa

Prestress voltage Duration Measured voltage Partial discharge Result
kV) (s) (kV) level(pC)
126 <5
255 60 109.1 <5 Passed
76.4 <5

Note: Background level was<<5pC before and after test.

4.19 Measurement of dielectric dissipation factor (tand) and capacitances at ambient

temperature (Routine

test)

Test date: Feb. 23, 2023

Humidity: 41.0% ; Ambient temperature: 11.8°C; Atmospheric pressure: 101.8kPa

. Dielectric dissipation .
Applied voltage(kV) factor(tand) Capacitance(pF) Result
10 0.00301 3914
76.4 0.00329 391.7 Passed
126 0.00345 391.7
Note: tand(126kV)- tand(76.4kV)= 0.00016<<0.001 (Corrected value), passed.
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RATING PLATE AND OUTLINE PHOTOS



Rating plate:

No :

CTQC/ZJ-23. 0045

Outline:




Annex 2

BUSHING DRAWINGS
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CHPTL
PEXSEHIGEE (B CHPTL) 2FERZSHETIEINE—IMEER, RETHEERIRAFS.
HEIEAEEERINE. TARER IEC fREERIIREGIR 1000V LAE, B 1200V L)
IHIEFRIDER .
China High Power Testing liaison (CHPTL) is the only organization in China which is formed to promote and
coordinate the application of IEC/GB standard as well as industry standards in power electrical equipment type

test (AC above 1000V, DC above 1200V). CHPTL is under the leadership and management of China Electro-

technical Society.
CHPTL pRREAANT:
The members of CHPTL are as follows:
AR S/ EERAR AR A E)(XIHARI)
Xi’an High Voltage Apparatus Research Institute Co., Ltd. (XIHARI)
chER IR HFIBE(CEPRI)
China Electrical Power Research Institute (CEPRI)
T reERSEmRERNERAT(AQTC)
Liaoning High Voltage Apparatus Quality Test Co., Ltd. (AQTC)
VEBAAEERR A B A PR A B 3 ERR SEIR 2= (STRI)
Shenyang Transformer Institute Co., Ltd Transformer Laboratory (STRI)
FissSEEEREHOERAEI(SETC)
Shanghai Electric Power Transmission & Distribution Testing Center Co., Ltd. (SETC)
BN T FThMEREREREIG ISR H O (PRCIQTC)
Power Industry Reactive Compensation Equipment Quality Inspection & Test Center(PRCIQTC)
CHPTL fEA—MIMEER, ABHAAHBEEIUAKRS 88— CHPTL BRXEHERE TG EHHY
BRIMFIRERE

CHPTL as a collaboration does not itself issue test reports. Each CHPTL member issuing a test report is

responsible for the validity and contents of that report.





