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Test results 

№ Test items 
Specified values 

Measured values 
Conclu- 

sions Standards (Technical contract) 

1 

Measurement of dielectric 

dissipation factor(tanδ) 

and capacitances at 

ambient temperature 

(Before type test) 

Applied voltage(kV): 2~20 

tanδ: ＜0.004 

Providing capacitance of the sample(pF) 

10 

0.00293 

595.0 

Passed 

Applied voltage(kV): 1.05Um/
 

3  

tanδ: ＜0.004 

Providing capacitance of the sample(pF) 

152.8 

0.00310 

595.3 

Applied voltage(kV): Um 

tanδ: ＜0.004 

Providing capacitance of the sample(pF) 

252 

0.00310 

595.3 

2 

Measurement of partial 

discharge quantity 

(Before type test) 

Applied voltage(kV): Um     

Partial discharge level(pC): ≤10 

252 

＜4 

Passed 
Applied voltage(kV): 1.5Um/

 
3  

Partial discharge level(pC): ≤10 

218.2 

＜4 

Applied voltage(kV): 1.05Um/
 

3  

Partial discharge level(pC): ≤5 

152.8 

＜4 

3 

Dry lightning impulse 

voltage withstand test 

(Type test) 

Full wave voltage 

Positive polarity(kV): 

1032.2(Corrected value)    ±3% 

Negative polarity(kV): 1050     ±3% 

15 positive and 15 negative polarity 

 

 

1044.74~1053.96 

1051.86~1062.52 

Each 15 times 

Passed 

4 

Wet power-frequency 

voltage withstand test  

(Type test) 

Applied voltage(kV):  

462.9(Corrected value) 

Duration(s): 60 

 

462.9 

60 

Passed 

5 

Radio interference 

voltage test 

(Type test) 

Applied voltage(kV): 1.1Um/
 

3  

Duration(min): 5 

Radio interference level(μV): ≤500 

160 

5 

224 

Passed 

6 

Verification of thermal 

short-time current 

withstand 

(Type test)  

Thermal short-time current(kA): 25Ir 

Duration(s): 1 

Final temperature (℃): ≤180  

100 

1 

151.4 

Passed 

7 
Temperature rise test 

(Type test) 

Temperature limit(℃): 105/120 

Temperature rise limit(K): 75/90 
See 4.7 Passed 

8 

Cantilever load  

withstand test  

(Type test) 

Applied load(N): 5000 

 

Duration(s): 60 

Successfully repeat check items 

5016(Outdoor) 

5025(Indoor) 

60 

Passed 

Passed 
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№ Test items 
Specified values 

Measured values 
Conclu-  

sions Standards(Technical contract) 

9 

Visual inspection and 

dimensions check 

(Type test ) 

According to standard See 4.9 Passed 

10 

Measurement of partial 

discharge quantity  

(After type test) 

Applied voltage(kV): Um     

Partial discharge level(pC): ≤10 

252 

＜4 

Passed 
Applied voltage(kV): 1.5Um/

 
3  

Partial discharge level(pC): ≤10 

218.2 

＜4 

Applied voltage(kV): 1.05Um/
 

3  

Partial discharge level(pC): ≤5 

152.8 

＜4 

11 

Measurement of 

dielectric dissipation 

factor(tanδ) and 

capacitances at ambient 

temperature  

(After type test) 

 

Applied voltage(kV): 2~20 

tanδ: ＜0.004 

Providing capacitance of the sample(pF) 

10 

0.00307 

595.2 

Passed 

Applied voltage(kV): 1.05Um/
 

3  

tanδ: ＜0.004 

Providing capacitance of the sample(pF) 

152.8 

0.00309 

595.6 

Applied voltage(kV): Um 

tanδ: ＜0.004 

Providing capacitance of the sample(pF)  

252 

0.00309 

595.6 

12 
Test of tap insulation 

(Routine test) 

Dry power-frequency voltage withstand 

test:  

Applied voltage(kV): 2~3 

Duration(s): 60 

 

 

2 

60 

Passed Measurement of dielectric dissipation 

factor(tanδ) and capacitances  

Applied voltage(kV): ≥1  

tanδ: ≤0.05  

Capacitance(pF): ≤10000 

 

 

2 

0.00962 

535.1 

13 

Dry lightning impulse 

voltage withstand test 

(Routine test) 

Negative polarity(kV): 1102.5   ±3% 

5 negative polarity 

1108.40~1112.20 

5 times 
Passed 

14 

Dry power-frequency 

voltage withstand test 

(Routine test) 

Applied voltage(kV): 460 

Duration(s): 60 

460 

60 
Passed 

15 

Measurement of partial 

discharge quantity  

(Routine test) 

Applied voltage(kV): Um     

Partial discharge level(pC): ≤10 

252 

＜4 

Passed 
Applied voltage(kV): 1.5Um/

 
3  

Partial discharge level(pC): ≤10 

218.2 

＜4 

Applied voltage(kV): 1.05Um/
 

3  

Partial discharge level(pC): ≤5 

152.8 

＜4 
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№ Test items 
Specified values 

Measured values 
Conclu-  

sions Standards(Technical contract) 

16 

Measurement of 

dielectric dissipation 

factor(tanδ) and 

capacitances at ambient 

temperature 

(Routine test) 

Applied voltage(kV): 2~20 

tanδ: ＜0.004 

Providing capacitance of the sample(pF) 

10 

0.00308   

595.2 

Passed 

Applied voltage(kV): 1.05Um/
 

3  

tanδ: ＜0.004 

Providing capacitance of the sample(pF) 

152.8 

0.00309   

595.6 

Applied voltage(kV): Um 

tanδ: ＜0.004 

Providing capacitance of the sample(pF) 

252 

0.00309   

595.6 

17 

Visual inspection and 

dimensions check 

(Routine test ) 

According to standard See 4.17 Passed 

Note: 1. All the tests were field tests;  

2. Tested in Shandong Qixing High voltage Electric Co., Ltd. testing station.  
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1. Test object parameters 

Highest voltage for equipment(kV): 252 

Rated phase-to-earth voltage(kV): 252/
 

3  

Rated current(A): 4000 

Rated frequency(Hz): 50 

Altitude(m): ≤1000 

Temperature class of insulation: E 

Test tap(measured tap, tanδ): With 

Insulation type of bushing: RIF 

Rated voltage of tap(Tap of electric potential, tap of capactitance)(kV): / 

 

2. Sample condition description 

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

drawings. 

Measured values: length is 5050 mm, flange outer diameter is Ф550 mm. 

Outline dimensions Rating plate 

CT9008 8QX.860.009G 

Rating plate and outline drawings are in testing report annex. 

The design, performance data, specifications of sample rating plate are in compliance with drawing. 

The marking of the phase sequence on head terminal and end terminal of the sample is clear and right. 

The surface of the sample has no collision and damage. 

 

3. Standards 

IEC60137 Edition 7.0 2017-06  Insulated bushings for alternating voltages above 1000V 

GB/T4109-2022  Insulated bushings for alternating voltages above 1000V 

Technical contract 
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4. Test items and conclusions 

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

temperature(Before type test)                                          Test date: Mar. 03, 2025 

Humidity: 64.0％; Ambient temperature: 10.5℃; Atmospheric pressure: 102.6kPa  

Applied voltage(kV) 
Dielectric dissipation 

factor(tanδ) 
Capacitance(pF) Result 

10 0.00293 595.0 

Passed 152.8 0.00310 595.3 

252 0.00310 595.3 

Note: tanδ(252kV)- tanδ(152.8kV) = 0.00000＜0.001(Standard value), passed. 

 

4.2 Measurement of partial discharge quantity(Before type test)         Test date: Mar. 03, 2025 

Humidity: 64.0％; Ambient temperature: 10.5℃; Atmospheric pressure: 102.6kPa 

Prestress voltage 

(kV) 
Duration(s) 

Measured voltage 

(kV) 

Partial discharge 

level(pC) 
Result 

460 60 

252 ＜4 

Passed 218.2 ＜4 

152.8 ＜4 

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

 

4.3 Dry lightning impulse voltage withstand test(Type test)             Test date: Mar. 03, 2025 

Test atmospheric conditions  

Humidity: 64.0％; Ambient temperature: 10.5℃; Atmospheric pressure: 102.6kPa. 

 

Full wave rated withstand voltage: Positive polarity: 1032.2 kV(Corrected value)   

    Negative polarity: 1050 kV    15 negative and 15 positive polarity impulses; 

 

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;  

Fifteen negative polarity rated voltage full wave impulse.  

 

Test oscillogram records: 

T1: Front time;                 T2: Time to half value;                Upk: Peak voltage. 

Result: Passed. 
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Tested terminal: To earth     Test polarity: Positive     CH2:Voltage records 
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Tested terminal: To earth     Test polarity: Positive     CH2:Voltage records 
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Tested terminal: To earth     Test polarity: Negative     CH2:Voltage records 
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Tested terminal: To earth     Test polarity: Negative     CH2:Voltage records 
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4.4 Wet power-frequency voltage withstand test(Type test)              Test date: Mar. 03, 2025 

Humidity: 58.0％; Ambient temperature: 10.8℃; Atmospheric pressure: 102.4kPa 

Applied 

position 

Applied voltage(kV) 
Frequency 

(Hz) 

Duration 

(s) 
Result 

Standard 

value 

Atmospheric 

corrected 

value 

Applied 

value 

Terminal-earth 460 462.9 462.9 50 60 Passed 

Note: The conductivity of collected water is 100.8µS/cm at 20℃. 

Average precipitation rate: Vertical component 1.4mm/min, horizontal component 1.2mm/min. 

 

4.5 Radio interference voltage test(Type test)                         Test date: Mar. 04, 2025   

Humidity: 65.0％; Ambient temperature: 10.4℃; Atmospheric pressure: 101.2kPa 

Measured 

frequency 

(MHz) 

Attenuation 

factor of 

measurement 

circuit 

(dB) 

Attenuation 

factor of 

resistance 

network 

(dB) 

Measured 

voltage 

(kV) 

Radio 

interference 

reading 

Bm (dB) 

Radio 

interference 

level 

(μV) 

1.0 10 22 

160 15 224 

145.5 15 224 

130.9 15 224 

116.4 14 200 

101.8 14 200 

87.3 14 200 

72.7 13 178 

58.2 13 178 

43.6 13 178 

Note: Radio interference curve is shown in page 13.  

Result: Passed. 
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4.6 Verification of thermal short-time current withstand(Verify by the calculation) 

(Type test)                                                           Test date: Mar. 04, 2025 

The standard value of thermal short-time current of bushing Ith=100kA, duration was 1s. According to 

calculation final temperature of the conductor θf =151.4℃. If θf≤180℃, it was considered that the bushing  

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

Sample parameters 

Conductor material of sample Aluminium 

Conductor resistivityρ(μΩ·cm) 2.83 

Total cross section area St(cm2) 38.465 

Measured temperature rise of the bushing(K) 90 

Rated current Ir(A) 4000 

Standard value of rated thermal short-time current 

Ith(kA) 
100 

Rated duration tth(s) 1 

θ0(℃) 130 

Current penetration depth d(cm) 1.198 

Diameter of the conductor D(cm) 7.0 

α[(K/s)/(kA/cm2)2] 1.8 

Equivalent cross section area considering 

the skin effect Se(cm2) 
21.826 

Verify by the calculation: 

th

et

th
f t

SS

I



+=

2

0  =151.4℃ 

Result: Passed. 
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4.7 Temperature rise test(Type test)                                  Test date: Mar. 04, 2025 

 

Specified current was 4000A, injected current was 4000A during test, the test duration was 8h, stability  

duration was 1h. 

 

Temperature-rise calculated value 

No. 
Measured 

position 

Temperature 

of bushing 

(℃) 

Temperature  

rise of 

bushing(K) 

Ambient 

temperature 

(℃) 

Result 

1 Terminal in the air(Outdoor) 61.9 51.6 

10.3 Passed 

2 
Fastening of terminals in the 

air(Outdoor) 
64.3 54.0 

3 Flange 27.8 17.5 

4 
Fastening of terminals in the 

air(Indoor) 
66.1 55.8 

5 Terminal in the air(Indoor) 63.8 53.5 

The measurement position drawing is shown in page 16. 
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4.8 Cantilever load withstand test(Type test)                           Test date: Mar. 04, 2025 

Load 

direction 

Applied 

position 

Standard value Applied value 
Result 

Load(N) Duration(s) Load(N) Duration(s) 

Vertical 
Terminal 

(Outdoor) 
5000 60 5016 60 

No damage, 

distortion, passed 

Vertical 
Terminal 

(Indoor) 
5000 60 5025 60 

No damage, 

distortion, passed 

 

4.9 Visual inspection and dimensions check(Type test)                  Test date: Mar. 04, 2025 

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

Drawing values (mm):  5040±20   2280±10    1900±10    2340±10    Ф550    180  

Measured values (mm):  5050       2282        1902        2345        Ф550    180 

Arcing distance (mm):  2425(Outdoor)      2053(Indoor) 

Creepage(mm):        8683(Outdoor)      7185(Indoor) 

Result: Passed. 

 

4.10 Measurement of partial discharge quantity(After type test)         Test date: Mar. 04, 2025 

Humidity: 65.0％; Ambient temperature: 10.4℃; Atmospheric pressure: 101.2kPa 

Prestress voltage 

(kV) 
Duration(s) 

Measured 

voltage(kV) 

Partial discharge 

level(pC) 
Result 

460 60 

252 ＜4 

Passed 218.2 ＜4 

152.8 ＜4 

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

 

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

temperature(After type test)                                           Test date: Mar. 04, 2025 

Humidity: 65.0％; Ambient temperature: 10.4℃; Atmospheric pressure: 101.2kPa  

Applied voltage(kV) 
Dielectric dissipation 

factor(tanδ) 
Capacitance(pF) Result 

10 0.00307 595.2 

Passed 152.8 0.00309 595.6 

252 0.00309 595.6 

Note: tanδ(252kV)- tanδ(152.8kV) = 0.00000＜0.001(Standard value), passed. 
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4.12 Tests of tap insulation(Routine test)                             Test date: Mar. 05, 2025 

Power-frequency voltage withstand test         

  Humidity: 58.0％; Ambient temperature: 10.5℃; Atmospheric pressure: 102.4kPa 

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

Tap-earth 3 50 60 Passed 

   

Measurement of dielectric dissipation factor(tanδ) and capacitances 

Humidity: 58.0％; Ambient temperature: 10.5℃; Atmospheric pressure: 102.4kPa 

Applied voltage(kV) 
Dielectric dissipation 

factor(tanδ) 
Capacitance(pF) Result 

2 0.00962 535.1 Passed 

 

4.13 Dry lightning impulse voltage withstand test(Routine test)        Test date: Mar. 05, 2025 

 

Test atmospheric conditions 

Humidity: 58.0％; Ambient temperature: 10.5℃; Atmospheric pressure: 102.4kPa  

Full wave rated withstand voltage: negative polarity(kV): 1102.5;              5 negative polarity 

 

 

Test sequence  

One negative reference full wave impulse;  

Five negative rated full wave impulses.  

 

 

Test records:  

T1: Front time;                 T2: Time to half value;                 Upk: Peak voltage.  

Result: Passed. 
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Tested terminal: To earth    Test polarity: Negative    CH2: Voltage wave 
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4.14 Dry power-frequency voltage withstand test(Routine test)           Test date: Mar. 05, 2025 

Humidity: 58.0％; Ambient temperature: 10.5℃; Atmospheric pressure: 102.4kPa 

Applied 

position 

Applied voltage(kV) 

Frequency 

(Hz) 

Duration 

(s) 
Result 

Standard 

value 

Atmospheric 

corrected 

value 

Applied 

value 

Terminal-earth 460 / 460 50 60 Passed 

 

4.15 Measurement of partial discharge quantity(Routine test)           Test date: Mar. 05, 2025               

  Humidity: 58.0％; Ambient temperature: 10.5℃; Atmospheric pressure: 102.4kPa 

Prestress voltage 

(kV) 
Duration(s) 

Measured 

voltage(kV) 

Partial discharge 

level(pC) 
Result 

460 60 

252 ＜4 

Passed 218.2 ＜4 

152.8 ＜4 

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

 

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

temperature(Routine test)                                              Test date: Mar. 05, 2025 

Humidity: 58.0％; Ambient temperature: 10.5℃; Atmospheric pressure: 102.4kPa 

Applied voltage(kV) 
Dielectric dissipation 

factor(tanδ) 
Capacitance(pF) Result 

10 0.00308 595.2 

Passed 152.8 0.00309 595.6 

252 0.00309 595.6 

Note: tanδ(252kV)- tanδ (152.8kV) = 0.00000＜0.001(Standard value), Passed. 

 

4.17 Visual inspection and dimensions check(Routine test)              Test date: Mar. 05, 2025 

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

Dimensional inspection see 4.9. 

Result: Passed. 

 

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 

mailto:ctqc@vip.sina.com
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BUSHING  DRAWINGS 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

   

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
  



 

 

CHPTL 
中国大容量试验联盟(简称 CHPTL)是中国同类试验机构的唯一协作组织，隶属于中国电工技术学会。

其主要目标是规范国家标准、行业标准及 IEC 标准在电力设备(交流 1000V 以上，直流 1200V 以上)Type 

test 试验中的协调应用。   

   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 成员单位如下： 

The members of CHPTL are as follows: 

西安高压电器研究院有限责任公司(XIHARI) 

Xi’an High Voltage Apparatus Research Institute Co., Ltd. (XIHARI) 

中国电力科学研究院(CEPRI) 

China Electrical Power Research Institute (CEPRI) 

辽宁高压电器产品质量检测有限公司(AQTC) 

Liaoning High Voltage Apparatus Quality Test Co., Ltd. (AQTC) 

沈阳变压器研究院有限公司变压器实验室(STRI) 

Shenyang Transformer Institute Co., Ltd Transformer Laboratory (STRI) 

上海电气输配电试验中心有限公司(SETC) 

Shanghai Electric Power Transmission & Distribution Testing Center Co., Ltd. (SETC) 

电力工业无功补偿成套装置质量检验测试中心(PRCIQTC) 

Power Industry Reactive Compensation Equipment Quality Inspection & Test Center(PRCIQTC) 

CHPTL 作为一个协作组织，本身并不出具 Type test 试验报告。每一个 CHPTL 成员对其出具的 Type test

试验报告的有效性和内容负责。 

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 


