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Testt Ozje"t QXFBRPWD-L-72.5/1250-4
Test object | Resin-impregnated paper capacitive yP
name .
Brand /
Entrusted Kind of T
by testing PR test
Sampling /
Manufac- date
turer
Test date Feb. 10, 2025~Feb. 17, 2025
No.1228,Pengcheng Industrial
Adilresa Park, Pingli Road, Xiazhuang Town, Serial No 2502PB003

Gaomi City, Weifang
City,Shandong Province

IEC60137: 2017
Standards | GB/T4109-2022 Test items
Technical contract

Routine tests
Type tests

Results

Note

Approved by: Lv Xiangpeng Checked by: Du Jiansong Compiled by: Zhang Yan
"

& Fat, L@

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 Measured values .
Standards (Technical contract) stons
Applied voltage(kV): 2~20 10
tand: <0.004 0.00303
Measurement of dielectric | Providing capacitance of the sample(pF) 413.1
dissipation factor (tand) and | Applied voltage(kV): 1.05Un/ \ﬁ 44
1 capacitances at ambient tand: <0.004 0.00308 Passed
temperature Providing capacitance of the sample(pF) 413.4
(Before type test) Applied voltage(kV): Un 72.5
tand: <0.004 0.00310
Providing capacitance of the sample(pF) 413.5
Applied voltage(kV): Un 72.5
. Partial discharge level(pC): <10 <4
5 MZ?;‘:;]ZI;;H;S: Iﬁ ir;lal Applied voltage(kV): 1.5Uw/ \B 62.8 Passed
Partial discharge level(pC): <10 <4
(Before type test)
Applied voltage(kV): 1.05Un/ \B 44
Partial discharge level(pC): <5 <4
Full wave voltage
) o Positive polarity(kV):317.2(Corrected value)+3% | 318.57~323.33
Dry lightning impulse | Nooaive polarity(kV): 357.5 +3% | 354.48~358.93
3 voltage withstand test 15 positive and 15 negative polarity Each 15 times Passed
(Type test) Chopped wave voltage(kV): 393.3 +3% | 392.95~396.77
5 negative polarity 5 times
Wet power-frequency voltage |\ 14 | ltage(kcV): 140.8(Corrected value) 140.8
4 withstand test . Passed
Duration(s): 60 60
(Type test)
Ur=Un(kV) 72.5
Duration(s): 60 60
Long-duration [b=15[%J\6 kV) 62.8
power-frequency voltage Duration(min): 60 60
5 withstand test(ACLD) Partial discharge level(pC): <10 <4 Passed
(Type test) LthJ\B (kV) 46.1
Duration(min): 5 5
Partial discharge level(pC): <5 <4
6 Temperature rise test Temperature 11.m1t(.°C'): 105/120 See 4.6 Passed
(Type test) Temperature rise limit(K): 75/90
Verification of thermal Thermal short-time current(kA): 251, 31.25
7 short-time current withstand | Duration(s): 2 2 Passed
(Type test) Final temperature of the conductor(°C): <180 146.3
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Specified values )
Ne Test items Measured values C:il(l);l;l
Standards (Technical contract)
Cantilever load Applied load(N): 4000 4028
8 withstand test Duration(s): 60 60 Passed
(Type test) Successfully repeat check items Passed
Visual inspection and
9 dimensions check According to standard See 4.9 Passed
(Routine test)
Applied voltage(kV): Un 72.5
) Partial discharge level(pC): <10 <4
Measurement of partial Aonlied vol VY 15U VE' Y
10 discharge quantity ppliec vo tage(kV): 1.5Un ) Passed
Partial discharge level(pC): <10 <4
(After type test) -
Applied voltage(kV): 1.05Um/~/3 44
Partial discharge level(pC): <5 <4
Applied voltage(kV): 2~20 10
tand: <0.004 0.00300
Measurement of Providing capacitance of the sample(pF) 413.3
dielectric dissipation | Applied voltage(kV): 1.05Um/A/3 44
1 factor (tand) and | 5. <0.004 0.00301 Passed
capacitances at ambient | providing capacitance of the sample(pF) 413.5
temperature :
(After type test) Applied voltage(kV): Un 72.5
tand: <0.004 0.00301
Providing capacitance of the sample(pF) 413.5
Dry power-frequency voltage withstand test:
Applied voltage(kV): 3 3
) ) Duration(s): 60 60
Tests 9f tap 1nsulat1.0n Measurement of dielectric dissipation factor
12 (Routine test, special . Passed
test) (tand) and capacitances: 3
Applied voltage(kV): =1
0.00502
tand: <0.05 194.0
Capacitance(pF) : <10000 '
: ; . +30 -
Dry lightning impulse NegatlYe polarlty(kV). 341.3 3% 342.7 348.8
13 voltage withstand test 3 negative polarity 3 times Passed
£e Wi Chopped wave voltage(kV): 373.8 3% | 371.58~376.84 asse
(Routine test) . . .
2 negative polarity 2 times
Dry power-frequency . .
14 voltage withstand test gif;?;ln\(/:;tzgoe(kv)' 155 é(S)S Passed
(Routine test) )
] Applied voltage(kV): Un 72.5
Mez?surement of pz'lrtlal Partial discharge level(pC): <10 <4
15 discharge quantity - Passed
(Routine test) Applied voltage(kV): 1.5Um/~/3 62.8
Partial discharge level(pC): <10 <4
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Specified values

Ne Test items Measured values C:il(l)fll;l_
Standards (Technical contract)
15 MZZ:EZZ?;E;E?SIM Applied voltage(kV): 1.05Un/ \ﬁ 44 Passed
. Partial discharge level(pC): <5 <4
(Routine test)
Applied voltage(kV): 2~20 10
tand: <0.004 0.00299
Measurement of dielectric | Providing capacitance of the sample(pF) 413.5
dissipation factor (tand) | Applied voltage(kV): 1.05Un/ \ﬁ 44
16 and capacitances at tand: <0.004 0.00300 Passed
ambient temperature Providing capacitance of the sample(pF) 413.6
(Routine test) Applied voltage(kV): Un 72.5
tand: <0.004 0.00300
Providing capacitance of the sample(pF) 413.6
Applied medium SFs
Tightness test at the flange | Applied pressure (MPa): 0.4  +0.01 0.4
17 or other fixing device Duration(min): 15 15 Passed
(Routine test) No leakage and damage No leakage and
damage
Visual inspection and
18 dimensions check According to standard See 4.18 Passed

(Routine test)

Note: 1. All the tests were field tests;
2. Tested in Shandong Qixing High voltage Electric CO., Ltd laboratory.
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Test Report

1. Test object parameters

Highest voltage for equipment(kV): 72.5

Rated phase to earth voltage(kV): 72.5/ \B

Rated current(A): 1250

Rated frequency(Hz): 60

Altitude(m): <1000

Thermal class of insulation: E

Insulation type of bushing: RIP

Test tap(measured tap, tand): With

Rated voltage of voltage tap (Potential tap, capacitance tap)(kV): /

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

Measured values: length 1890mm, outer diameter ®330mm.

Outline dimensions Rating plate

PBT515 8QX.860.009G

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/T4109-2022 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: ctqc@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)
Humidity: 63.0%; Ambient temperature: 10.2°C; Atmospheric pressure: 102.0kPa

Test date: Feb. 10, 2025

. Dielectric dissipation .
Applied voltage(kV) factor(tand) Capacitance (pF) Result
10 0.00303 413.1
44 0.00308 4134 Passed
72.5 0.00310 413.5

Note: tand(72.5kV)- tand(44k V)= 0.00002<<0.001(Standard value), passed.

4.2 Measurement of partial discharge quantity (Before type test)

Test date: Feb. 10, 2025

Humidity: 63.0% ; Ambient temperature: 10.2°C; Atmospheric pressure: 102.0kPa

PrestrZiSV V)01tage Duration(s) Vﬁfaa;‘(f% Partli:vleji(ioc(lil)arge Result
725 <4

155 60 62.8 <4 Passed
44 <4

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

4.3 Dry lightning impulse voltage withstand test (Type test)
Test atmospheric conditions:
Humidity: 63.0% ; Ambient temperature: 10.2°C; Atmospheric pressure: 102.0kPa.
Full wave withstand voltage: Positive 317.2(Corrected value)
Negative 357.5
Chopped wave withstand voltage: Negative 393.3 5 negative polarity
Test sequence:
One positive polarity reference voltage full wave impulse;
Fifteen positive polarity rated voltage full wave impulse;
One negative polarity reference voltage full wave impulse;
One negative polarity rated voltage full wave impulse;
Five negative polarity rated chopped wave impulse;
Fourteen negative polarity rated voltage full wave impulses.

Test oscillogram records:
T1: Front time;
Tc: Time to chopping;

T2: Time to half value;
Oz: Factor of over crossing.

Result: Passed.

Test date: Feb. 10, 2025

15 positive and 15 negative polarity

Upk: Peak voltage;

Postal code: 11012
http: //www. ctn. cn

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

2 Tel
Tel

: (024) 23785225
: (024) 23787022




CTQC

Test Report

No: CTQG/ZJ-25. 0095
Total 20 Page 8

@
En
00
10
mo

s

e
u

0

P
100

i

o

e

o

0
100

w

00

m

@
o
mo
0

100

0

00

20

o

Tested terminal: To earth Test polarity: Positive

@
s
o
108438
CH2 Voltage
o
I TH 1333
T2 49.40ps .
Upk:18142kV. =
100
——
JL e
w
0
100
200
e
o
e e o o W W Wi W W
Tindbs 20 gl sy
@
W
o
108446
4
3 CH2 Voltage i
TH: 13670
T2 45908 .
; Upk:323.33KV :
10
| a0
\M
w
0
a0
a0
o
om0
Tl T o Tiw T T T
B s TigerCh2 e
@
A
08448 L
CH2 Voltage
TH: 13338 a0
T2 460485
Upk:320.4kV. m
1
a0
—— ]
w
0
a0
200
o
)
En i o W L T T U T TR
Tindhse 0 ps g a2 sy
@
A
08450 =
) CH2 Voltage
B
Th: 1367
T2 4580
Upkid20.60KY ]
100
50
e —————— ]
"
n
100
a0
o
)
T T o i T T U R T
B s TigperCh2 e

CH1: Voltage records

08444
" CH2 Valtage
T 1333
- T2 4640ps
Upki320.62KV
J — ]
o T e o T
T 20T a2 o
0847
1 CH2 Voltage
T 1333s
T 46628
Tpk319.14KV
o
—— ]
Tl T i i T W T Ww Bim it
T2 T a2
08449
L CH2 Voltage
T 13338
B n
0.
—— ]
T T i i TR E TR Ww B B
T g 2 o
08451
I CH2 Valtage
o T2 462ps
TpkI2153Y
lm
J e
T e i g T W Wi W W i
R — a2 woner

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




CTQC

No: CTQG/ZJ-25. 0095
Total 20 Page 9

Test Report

Tested terminal: To earth Test polarity: Positive CH1: Voltage records
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CH1: Voltage records
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Tested terminal: To earth Test polarity: Negative CHI1: Voltage records
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4.4 Wet power—frequency voltage withstand test (Type test) Test date: Feb. 10, 2025
Humidity: 63.0% ; Ambient temperature: 10.2°C; Atmospheric pressure: 102.0kPa
Applied voltage(kV)
Applied - Frequency Duration
position Standard AZT::GE?:;C Applied (Hz) (s) Result
value value
value
Terminal-earth 140 140.8 140.8 60 60 Passed

Note: The conductivity of collected water is 100.5uS/cm at 20°C.
Average precipitation rate: Vertical component 1.4mm/min, horizontal component 1.2mm/min.

4.5 Long—duration power—frequency voltage withstand test (ACLD) (Type test)
Test date: Feb. 16, 2025
Humidity: 52.0% ; Ambient temperature: 10.3°C; Atmospheric pressure: 102.3kPa

Applied voltage ) ] Partial discharge
Duration(min)

Multiple Phase-earth(kV) level(pC)
1.1Un/Af3 46.1 5 <4
Us=1.5Un/3 62.8 5 <4

Ui=Un 72.5 1 /

5 <4
10 <4
15 <4
20 <4
25 <4
30 <4
Up=1.5Un/~3 62.8 s =
40 <4
45 <4
50 <4
55 <4
60 <4
1.1Uw/A3 46.1 5 <4

Note: Un=72.5kV; Background level is<<4pC before and after test.
Result: Passed.

Address: Hushitai South Avenue No. 18, Shenbei New District, Shenyang Postal code: 110122  Tel: (024) 23785225
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4.6 Temperature-rise test(Type test) Test date: Feb. 13, 2025
Specified current was 1250A, injected current was 1250A during test, the test duration was 6h, stability

duration was 1h.

Temperature-rise calculated value

Oil Ambient
Measurement Temperature Temperature
No. position (C) rise(K) temperature temperature Result
(©) (©)
1 Terminal in the air 57.3 47.2
2 Firmness of - 56.4 46.4
terminal in the air
3 T"pd"fi‘,“ema; 558 45.7
10\/(1)‘121 ufc ,“f 10 1 70.4 10.1 Passed
4 1¢ of interna 62.0 51.9
conductive rod
5 Flange 49.9 39.8
6 Tail oflTlternal 729 628
conductive rod

The measurement position drawing is shown in page 15.
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4.7 Verification of thermal short—time current withstand (Verify by the calculation)

(Type test) Test date: Feb. 13, 2025
The standard value of thermal short-time current of bushing [n=31.25kA, duration t=2s. According to
calculation final temperature of the conductor 6;=146.3°C. If ;<< 180°C, it was considered that the bushing

could withstand the standard value I, of thermal short-time current.

Sample parameters

Conductor material of sample Copper
Conductor resistivityp(u€2-cm) 1.75
Total cross section area Si(cm?) 11.3354
Measured temperature rise of the bushing (K) 90
Rated current /.(A) 1250
Standard value of rated thermal short-time current
Tn(kA) 31.25
Rated duration tu(s) 2
00(C) 130
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
. 2 8.4536
the skin effect Se(cm?)

Verify by the calculation:

2

1
0, =60 +a—"—xt,=146.3C
f 0 S S th

X

t e

Result: Passed.
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4.8 Cantilever load withstand test (Type test) Test date: Feb. 16, 2025
. Standard value Applied value
Load direction App:.led Result
position Load(N) Duration(s) Load(N) Duration(s)
No damage,
Vertical Terminal 4000 60 4028 60 . .
distortion, passed
4.9 Visual inspection and dimensions check (Type test) Test date: Feb. 16, 2025
It has smooth surface, no cracks. Dimensional check is accordance with the drawing requirement.
Drawing values (mm): 1880%£20 725+5 70010 ®330 100
Measured values (mm): 1890 725 705 ®330 100
Arcing distance (mm): 855 Creepage(mm): 2725
Result: Passed.
4.10 Measurement of partial discharge quantity(After type test) Test date: Feb. 17, 2025
Humidity: 58.0% ; Ambient temperature: 10.4°C; Atmospheric pressure: 102.8kPa
Prestress voltage . Measured Partial discharge
kV) Duration(s) voltage(kV) level(pC) Result
72.5 <4
155 60 62.8 <4 Passed
44 <4

Note: Background level is <2pC before and after test.

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

temperature (After type test) Test date: Feb. 17, 2025
Humidity: 58.0% ; Ambient temperature: 10.4°C; Atmospheric pressure: 102.8kPa

Applied voltage (V) Dielectric dissipation Capacitance(pF) Result
factor (tand)
10 0.00300 4133
44 0.00301 413.5 Passed
72.5 0.00301 413.5

Note: tand(72.5kV)- tand (4kV) = 0.00002<<0.001(Standard value), passed.
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4.12 Tests of tap insulation(Routine test)

Power-frequency voltage withstand test

Test date: Feb. 17, 2025

Humidity: 58.0% ; Ambient temperature: 10.4°C; Atmospheric pressure: 102.8kPa

Applied position Applied voltage(kV) Frequency(Hz)

Duration(s)

Result

Tap—earth 3 60

60

Passed

Measurement of dielectric dissipation factor (tand) and capacitances

Humidity: 58.0% ; Ambient temperature: 10.4°C; Atmospheric pressure: 102.8kPa

Dielectric dissipati
Applied voltage(kV) iefectric dissipation Capacitance(pF) Result
factor(tand)
3 0.00502 194.0 Passed

4.13 Dry lightning impulse voltage withstand test(Routine test)

Test atmospheric conditions

Humidity: 58.0% ; Ambient temperature: 10.4°C; Atmospheric pressure: 102.8kPa

Full wave rated withstand voltage: negative polarity:341.3kV;

Chopped wave rated withstand voltage: negative polarity:373.8kV;

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;
Tc: Time to chopping;

Result: Passed.

Upk: Peak voltage;
Qz: Factor of over crossing.

Test date: Feb. 17, 2025

3 negative polarity

2 negative polarity
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Tested terminal: To earth Test polarity: Negative CH2: Voltage wave

@
v R
Y o
08807 08810
CH2 Voltage CH2 Voltage
m o
TH: 10674 ™ 1200ps
T2 43108 T 45688
100 ! 0
TUpk:208.93KV Tpk:34270KV
10y 100
0 w0
w N
/M’—-—"‘ HUSSS L |
a0 En
" 2]
o a0
150 20
o M b 4
i b o L
= o - = S e T i iy 3 e T W T Wow  Bim it
o e o S T2 0y Triger 12 a2
@ @
ol 3
E au
0 08811 08813
CH2 Voltage CH2 Valtage
m o .
TH: 1440 TE 14T
Upke-7LIBKY Tpk 764KV
m 1
Qu -1520% Q 8%
Te 47 T 574
2000 ¢ H 200 E
109 1w
w o
v
o o
)
o amy
o i o
any o
3 1
s smo
s s T 160y s B ) ) £ s T s T Tels s T Wi B s Wys
TineBuse 0 TrggerC2 a2 1000y TineBse: s TriggriCh2 2: 10000V
@ @
w Y
e e -
08814 08815
= CH2 Voltage CH2 Voltage
" a0
TH: 1133 ™ 1167ps
. T2 44208 o T 4462
Upk:-348.27kV g T Tpk:-348.80kV
w0 10
0 a0
w ] I
— U A
s 0
50 "
1m0 / o
o i m
a0 00
U .
P 0
= - o T e T T T i i T How  Tiw  Wow  Bim B
TineBuse 20008 TriggerA2 Ch2s 00KV TineBse 2000 Triggr 12 ooy

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




CTQC

Test

Report

Ne: GTQC/ZJ-25. 0095
Total 20 Page 20

4.14 Dry power—frequency voltage withstand test (Routine test)

Test date: Feb. 17, 2025
Humidity: 58.0% ; Ambient temperature: 10.4°C; Atmospheric pressure: 102.8kPa

Applied voltage(kV)
.\ . Frequency Duration
Position Atmospheric Result
Standard corrected Applied value (Hz) (s)
value
value
Terminal —earth 155 / 155 60 60 Passed

4.15 Measurement of partial discharge quantity (Routine test)

Test date: Feb. 17, 2025
Humidity: 58.0% ; Ambient temperature: 10.4°C; Atmospheric pressure: 102.8kPa

. Partial discharge
Prestress voltage (kV) Duration(s) Measured voltage(kV) level(pC) Result
72.5 <4
155 60 62.8 <4 Passed
44 <4

Note: Background level is <<2pC before and after test.

4.16 Measurement of dielectric dissipation factor (tan8) and capacitances at ambient

temperature (Routine test)

Test dat

e: Feb. 17, 2025

Humidity: 58.0% ; Ambient temperature: 10.4°C; Atmospheric pressure: 102.8kPa

Applied voltage (kV) Dielectric céies;ig)ation factor Capacitance(pF) Result
10 0.00299 413.5

44 0.00300 413.6 Passed
72.5 0.00300 413.6

Note: tand(72.5kV)- tand (44kV) = 0.00000<0.001(Standard value), Passed.

4.17 Tightness test at the flange or other fixing device (Routine test) Testdate: Feb. 17,2025

Ambient temperature: 10.4°C

. . Applied Residual
Applied medium PP Duration(h) " Result
pressure(MPa) pressure(MPa)
No leak:
SFs gas 0.4 15 0.4 0 leakage or damage,
passed

4.18 Visual inspection and dimensions check (Routine test)

Dimensional inspection see 4.9.

Result: Passed.

Test date: Feb. 17, 2025

It has smooth surface, no cracks. Dimensional check is accordance with the drawing requirement.
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RATING PLATE AND OUTLINE PHOTOS
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BUSHING DRAWINGS
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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 & i} #4240 F :

The members of CHPTL are as follows:
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Xi’an High Voltage Apparatus Research Institute Co., Ltd. (XIHARI)
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China Electrical Power Research Institute (CEPRI)
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Liaoning High Voltage Apparatus Quality Test Co., Ltd. (AQTC)
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Shenyang Transformer Institute Co., Ltd Transformer Laboratory (STRI)
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Shanghai Electric Power Transmission & Distribution Testing Center Co., Ltd. (SETC)
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Power Industry Reactive Compensation Equipment Quality Inspection & Test Center(PRCIQTC)
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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



