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I N S P E C T I O N  R E P O R T  

Report number TDT 3140-10 
Client Shenzhen Woer Heat-Shrinkable Material Co., Ltd. 
 Woer Mansion 
 North Lanjing Road 
 Great Industrial Area 
 Shenzhen, Guangdong, China 
 
Reference Agreement 70048112-TDT 10-75004A 
 
Concerning Type test 
Date 22 June 2010 until 21 July 2010 
Location of tests Inspection and Test Center of State Grid Electric Power 
 Research Institute (SGEPRI) 
 Wuhan, China 
Objects 15 kV straight joint for XLPE insulated cable 
Manufacturer Shenzhen Woer Heat-Shrinkable Material Co., Ltd. 
 Shenzhen, Guangdong, China 
 

 
REQUIREMENTS 
The requirements as mentioned in the standard IEC 60502-4 (2005). 
 
 
 
TEST PROGRAMME 
The programme was specified by the client. 
For the programme reference is made to page 6. 
 
 
 
SUMMARY AND CONCLUSION 
The test results obtained relate only to the work ordered and to the material tested. 
For the test programme listed in page 6, the tests were passed successfully. 

Author Gu Bin 
 
 
This report consists of: 
37 pages incl. 11 annexes (21 pages) Arnhem, 30 September 2010 
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MATERIAL DATA 
 

A STRAIGHT JOINT 
 
Manufacturer Shenzhen Woer Heat-Shrinkable  
 Material Co., Ltd. 
Type 8,7/15 kV RSJY -3/3 
Meanings of the type code                                             RS:    heat shrinkable  
                                                                                                  (Re Suo in Chinese) 
 J:       joint 
 Y:      XLPE cable 

1st 3: 3 cores 
2nd 3: suitable for cross-sections  
150, 180 and 240 mm2 

Manufacturing date 100525(YYMMDD) 
Manufacturing code 100525(YYMMDD) 
 
Ratings assigned by the manufacturer 
 

Rated voltages Uo/U/Um 8,7/15/17,5 kV 
Rated frequency 50 Hz 
Rated current As per the cable 
Rated minimum and maximum cable conductor  150 to 240 mm2 
cross-section  

Material and shape of cable conductor Copper and round 
Insulating material EVA & PE 
Minimum and maximum cable insulation diameters 24 to 31 mm 
AC 5 minute withstand voltage level (dry) 39 kV 
Impulse withstand voltage level 95 kV 
Partial discharge level ≤ 10 pC at 15 kV 
 
Construction details 
Drawing number 2010052001 01 
Date 20 May 2010 
Revision number 2  
Installation instructions code 2010052001 
Date 20 May 2010 
Revision number 2  
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B OUTDOOR TERMINATION 
 
Manufacturer Shenzhen Woer Heat-Shrinkable  
 Material Co., Ltd. 
Type 8,7/15 kV RSWY -3/3  
Meanings of the type code                                             RS:    heat shrinkable  
                                                                                                  (Re Suo in Chinese) 
 W:     outdoor termination 
 Y:      XLPE cable 

1st 3: 3 cores 
2nd 3: suitable for cross-sections  
150, 180 and 240 mm2 

 
Ratings assigned by the manufacturer 
 

Rated voltages Uo/U/Um 8,7/15/17,5 kV 
Rated frequency 50 Hz 
 
 
The outdoor terminations are not part of the type test. 
 
For the type test of this type of outdoor termination reference is made to KEMA inspection 
report no. TDT 3149-10 
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C  EXTRUDED SOLID DIELECTRIC INSULATED POWER CABLE 
 

The cable is not part of the type test. 
 
General 
Rated voltages Uo/U/Um 8,7/15/17,5 kV 
Rated frequency 50 Hz 
Maximum rated conductor temperature 90 °C 
Cross-section 185 mm2 

Number of cores 3 
Diameter of the cable  66,9 mm 
Diameter over the core 27,8 mm 

 

Conductor 
Nominal cross-section of the conductor 185 mm2 
Conductor material Copper 
Diameter on conductor 16,5 mm 
Max. continuous conductor temperature 90 °C 
 
Conductor screen 
Thickness of semi-conducting conductor screen 0,6 mm 
 
Insulation 
Insulating material XLPE 
Nominal thickness of the insulation 4,5 mm 
 

Core screen 
Thickness of semi-conducting core screen  0,6 mm 
 
Metallic sheath 
Material Copper tape 
Nominal layer x thickness x width 1 x 0,1 mm x 40 mm 
Outer sheath 
Sheath material PVC 
Nominal thickness of the sheath 3,1 mm 
Colour of the sheath Black 
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The manufacturer has guaranteed that the objects submitted to the tests have been 
manufactured in accordance with the technical data represented before. 
The manufacturer is responsible for the correctness of these data. 
For pictures of the straight joint during the type tests reference is made to annex H and I.  
For the drawing and installation instructions of the straight joint reference is made to annex J 
and K. 
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TEST PROGRAMME 
 
 IEC 60502-4 
 Table 5 
 Clause 
 
0 INSPECTION OF THE TEST SET-UP 
 
1 TYPE TESTS ACCORDING TEST SEQUENCE 2.1 ON TWO  
 TEST INSTALLATIONS CONSISTING OF: 

± 8 METER OF 8,7/15/17,5 kV 3x185 MM2 XLPE CABLE,  
TWO THREE-CORE OUTDOOR TERMINATIONS AND   
ONE STRAIGHT JOINT 

1.1 AC withstand voltage test  1 
1.2 Partial discharge test at ambient temperature  2 
1.3 Impulse voltage test at high temperature  3 
1.4 Heating cycle voltage test in air (30 cycles)   4 
1.5 Heating cycle voltage test under water (30 cycles)  5 
1.6 Partial discharge test at high and ambient temperature  6 
1.7 Impulse voltage test at ambient temperature  10 
1.8 AC withstand voltage test (15 min at 2,5 U0)  11 
1.9 Examination  12 
 
2 TYPE TESTS ACCORDING TEST SEQUENCE 2.3 ON A  
 TEST INSTALLATION CONSISTING OF: 

± 8 METER OF 8,7/15/17,5 kV 3x185 MM2 XLPE CABLE, 
TWO THREE-CORE OUTDOOR TERMINATIONS AND 
ONE STRAIGHT JOINT 

2.1 AC withstand voltage test  1 
2.2 Thermal short-circuit test on the conductor  8 
2.3 Dynamic short-circuit test  9 
2.4 Impulse test at ambient temperature  10 
2.5 AC withstand voltage test (15 min at 2,5 U0)  11 
2.6 Examination  12 
 
3 IDENTIFICATION OF THE CABLE USED FOR THE TYPE TEST 
3.1 Check of the cable construction Clause 6.1.1 
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PERSONS ATTENDING THE TESTS 
 
Mr. Miao Fugui Inspection and Test Center of State Grid Electric Power 
 Research Institute (SGEPRI), Wuhan, China 
Mr. Han Weijing Inspection and Test Center of State Grid Electric Power 
 Research Institute (SGEPRI), Wuhan, China 
Mr. Kang Shufeng Shenzhen Woer Heat-Shrinkable Material Co., Ltd. 
Mr. Gao Chenghua Shenzhen Woer Heat-Shrinkable Material Co., Ltd. 
Mr. Hu Xifu Shenzhen Woer Heat-Shrinkable Material Co., Ltd. 
 
 
 
 
THE INSPECTION WAS CARRIED OUT BY 
 
Mr. Gu Bin KEMA Nederland B.V. 
 
 
 
 
PURPOSE OF THE TESTS 
 
Purpose of the tests was to verify whether the material complies with the specified 
requirements. 
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DESCRIPTION OF THE TESTS 
 
0 INSPECTION OF THE TEST SET-UP 
 
The tests were carried out in the laboratory of Inspection and Test Center of State Grid 
Electric Power Research Institute (SGEPRI), Wuhan, China. This laboratory is therefore 
jointly responsible for the correctness of the results obtained. The measuring devices and the 
test set-up were checked by KEMA and where necessary calibrated. 
 
 Result 
 
The inspection did not give rise to remarks. 
 
 
 
 
1 TYPE TESTS ACCORDING TEST SEQUENCE 2.1 ON TWO TEST 

INSTALLATIONS CONSISTING OF: 
± 8 METER OF 8,7/15/17,5 KV 3X185 MM2 XLPE CABLE, TWO 
THREE-CORE OUTOOR TERMINATIONS AND ONE STRAIGHT 
JOINT 

 
1.1 AC withstand voltage test in accordance with IEC 60502-4, table 5 

clause 1 
 
The voltage test was carried out with an AC voltage of 50 Hz. The test was performed in 
accordance with IEC 61442, clause 4. 
The test installation was tested with a voltage of at least 4,5 Uo (39 kV) during 5 minutes in 
accordance with the specification. 
Both the test set-ups were tested parallel. 
 
 Result 
 
The test was completed successfully. 
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1.2 Partial discharge test at ambient temperature in accordance with  
IEC 60502-4, table 5 clause 2 

 
After the AC withstand voltage test as described under 1.1 the test installation was examined 
for partial discharges in accordance with IEC 61442, clause 7. The sensitivity of the 
measuring circuit was checked with a calibrator, the noise level detected was <1 pC.  
The voltage was first set to 2 Uo (17,4 kV) for 10 s and then lowered to 1,73 Uo (15 kV).  
At 1,73 Uo (15 kV) the partial discharges were measured.  
The results are stated in annex A. 
 
 Result 
 
The test was completed successfully. 
 
 
1.3 Impulse voltage test at high temperature in accordance with  

IEC 60502-4, table 5 clause 3 
 
After the above-mentioned tests the test installation was tested with an impulse voltage. 
The test was performed in accordance with IEC 61442, clause 6. 
During the test the cable was heated by a current through the conductor until a conductor 
temperature of at least 95 °C (5 °C to 10 °C above the maximum cable conductor 
temperature in normal operation) was reached. This temperature was maintained for at least 
two hours. The test set-up was tested with 10 positive and 10 negative impulses of 95 kV. 
Both the test set-ups were tested parallel. 
The oscillograms of the test are stated in annex B. 
For a picture of the complete test set-up reference is made to annex H. 
 
 Result 
 
The test was completed successfully. 
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1.4 Heating cycle voltage test in air (30 cycles) in accordance with  
IEC 60502-4, table 5 clause 4 

 
The test was performed in accordance with IEC 61442 clause 9.1 and 9.2. 
The test set-up was subjected to at least 30 heating cycles in air.  
Each heating cycle consisted of 8 hours heating followed by at least 3 hours of natural 
cooling. During the last 2 hours of each heating period, the conductor reached a temperature 
of at least 95 °C (5 °C above the maximum rated conductor temperature). 
During this test the set-up was subjected to an AC voltage test of 2,5 Uo (23 kV) at 50 Hz.  
 
 Result 
 
The test was completed successfully. 
 
 
1.5 Heating cycle voltage test under water (30 cycles) in accordance with 

IEC 60502-4, table 5 clause 5 
 
The test was performed in accordance with IEC 61442, clause 9.1 and 9.3. 
After the 30 cycles in air the joint was put under water. The test set-up was subjected to at 
least 30 heating cycles in water. The water height was at least 1 meter above the top 
surface. Each heating cycle consisted of 8 hours heating followed by at least 3 hours of 
natural cooling. During the last 2 hours of each heating period, the conductor reached a 
temperature of at least 95 °C (5 °C above the maximum rated conductor temperature). 
During this test the set-up was subjected to an AC voltage test of 2,5 Uo (23 kV) at 50 Hz.  
For a picture of the complete test set-up reference is made to annex H. 
 
 Result 
 
The test was completed successfully. 
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1.6 Partial discharge test at high and ambient temperature in accordance 
with IEC 60502-4, table 5 clause 6 

 
After the above-mentioned tests the test installation was examined for partial discharges in 
accordance with IEC 61442, clause 7. 
Before the test the cable was heated by a current through the conductor until a conductor 
temperature of at least 95 °C (5 °C to 10 °C above the maximum cable conductor 
temperature in normal operation) was reached. The sensitivity of the measuring circuit was 
checked with a calibrator, the noise level detected was 2 pC at high temperature and 2,5 pC 
at ambient temperature. The voltage was first set to 2 Uo (17,4 kV) for 10 s and then lowered 
to 1,73 Uo (15 kV). At 1,73 Uo (15 kV) the partial discharges were measured.  
After this measurement the connectors were allowed to cool to the ambient temperature.  
At this temperature the partial discharges were measured again. 
The results are stated in annex A. 
 
 Result 
 
The test was completed successfully. 
 
 
1.7 Impulse voltage test at ambient temperature in accordance with  

IEC 60502-4, table 5 clause 10 
 
After the above-mentioned tests the test set-up was tested with an impulse voltage. 
During this test both the test set-ups were at ambient temperature. The test was performed in 
accordance with IEC 61442, clause 6. 
The test set-up was tested with 10 positive and 10 negative impulses of 95 kV. 
Both the test set-ups were tested parallel. 
The oscillograms of the test are stated in annex C. 
 
 Result 
 
The test was completed successfully. 
 
 

V
er

si
on

: 1
 



 -12- TDT 3140-10 
 
 
 

 

1.8 AC withstand voltage test in accordance with IEC 60502-4, table 5 
clause 11 

 
The voltage test was carried out with an AC voltage of 50 Hz. The test was performed in 
accordance with IEC 61442, clause 4. 
The test installation was tested with a voltage of at least 2,5 Uo (23 kV) during 15 minutes in 
accordance with the specification. 
Both the test set-ups were tested parallel. 
 
 Result 
 
The test was completed successfully. 
 
 
1.9 Examination in accordance with IEC 60502-4, table 5 clause 12 
 
Upon completion of all tests the test set-up was dismantled. 
The joints were generally checked, the dimensions were compared with the drawings. 
For pictures of the dismantling reference is made to annex H. 
 
 Result 
 
The dimensions complied with the drawing. 
No cracks, corrosion or electrical degradation were detected. Also the stress cones did not 
show electrical degradation. 
 
 
 

V
er

si
on

: 1
 



 -13- TDT 3140-10 
 
 
 

 

2 TYPE TESTS ACCORDING TEST SEQUENCE 2.3 ON A TEST 
INSTALLATION CONSISTING OF: 
± 8 METER OF 8,7/15/17,5 kV 3X185 MM2 XLPE CABLE, TWO 
THREE-CORE OUTDOOR TERMINATIONS AND ONE STRAIGHT 
JOINT 

 
2.1 AC withstand voltage test in accordance with IEC 60502-4, table 5 

clause 1 
 
The voltage test was carried out with an AC voltage of 50 Hz. The test was performed in 
accordance with IEC 61442, clause 4. 
The test installation was tested with a voltage of at least 4,5 Uo (39 kV) during 5 minutes in 
accordance with the specification. 
 
 Result 
 
The test was completed successfully. 
 
 
2.2 Thermal short-circuit test on the conductor in accordance with  

IEC 60502-4, table 5 clause 8 
 
After the above-mentioned test the test set-up was tested with a thermal short-circuit test on 
the conductor. The test was performed in accordance with IEC 61442, clause 11. 

Three ends of the cable were connected to a short-circuit generator. The other three ends of 
the cable were connected to a short-circuiting bar. The test was performed at ambient 
temperature. Two short-circuits were applied using AC current to raise the conductor 
temperature to the maximum permissible short-circuit temperature of the cable within 5 
seconds. Between the two short-circuits, the test loop was allowed to cool 5 °C to 10 °C 
above ambient temperature prior to the second short-circuit. The short-circuit current applied 
met the appropriate values of time and current as described in the standard. 
The results are listed in annex D.  
For a picture of the test set-up reference is made to annex I. 
 
 Result 
 
No visible deterioration occurred on the parts at 23 kA for 2 seconds. The test was completed 
successfully. 
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2.3 Dynamic short-circuit test in accordance with IEC 60502-4, table 5 
clause 9 

 
After the above-mentioned test the test set-up was tested with a dynamic short-circuit test. 
The test was performed in accordance with IEC 61442, clause 12. The test was performed at 
ambient temperature. The short-circuit current applied met the appropriate values of time and 
current as described in the standard. 
The results are listed in annex E.  
For a picture of the test set-up reference is made to annex I. 
 
 Result 
 
No visible deterioration occurred on the parts at 81,4 kA for 50 msec. The test was completed 
successfully. 
 

 
2.4 Impulse voltage test at ambient temperature in accordance with  

IEC 60502-4, table 5 clause 10 
 
After the above-mentioned tests the test set-up was tested with an impulse voltage at 
ambient temperature. The test was performed in accordance with IEC 61442, clause 6. 
The test set-up was tested with 10 positive and 10 negative impulses of 95 kV. 
The oscillograms of the test are stated in annex F. 
 
 Result 
 
The test was completed successfully. 
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2.5 AC withstand voltage test in accordance with IEC 60502-4, table 5 
clause 11 

 
The voltage test was carried out with an AC voltage of 50 Hz. The test was performed in 
accordance with IEC 61442, clause 4. 
The test installation was tested with a voltage of at least 2,5 Uo (23 kV) during 15 minutes in 
accordance with the specification. 
 
 Result 
 
The test was completed successfully. 
 
 
2.6 Examination in accordance with IEC 60502-4, table 5 clause 12 
 
Upon completion of all tests the test set-up was dismantled. 
The joints were checked on electrical degradation, cracks, corrosion and water ingress.  
The dimensions were compared with the drawings.  
For pictures of the dismantling reference is made to annex I. 
 
 Result 
 
The dimensions complied with the drawing. 
No cracks, corrosion or water ingress were detected. Also the stress cones did not show 
electrical degradation. 
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3 INDENTIFICATION OF THE CABLE USED FOR THE TYPE TEST 
 
3.1 Check of the cable construction in accordance with IEC 60502-4, 

clause 6.1.1 
 
At a cable sample of approximately 0,5 m the dimensions were measured and the materials 
were identified in accordance with annex A of IEC 60502-4. 
The results are stated in annex G. 
 
 Result 
 
The construction, dimensions and materials of the cable did not give rise to remarks. 
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Annex A page 1 
 

ANNEX A RESULTS OF THE ELECTRICAL TESTS 
 

  Results Requirements 

  Core  
  Red Yellow Green  

Partial discharges at 1,73 Uo 

After AC withstand voltage test 

After heating cycle voltage test 
under water at high temperature 

After heating cycle voltage test 
under water at ambient temperature 

 

Heating cycle voltage test in air 

Number of cycles 

Number of hours 

 

Heating cycle voltage test under 
water 

Number of cycles 

Number of hours 

 

pC 

pC 

pC 
 
 
 
 

# 

# 
 
 
 
 
# 

# 

 

< 1 

< 2,5 

< 4,5 
 
 
 
 

 

 
 
 
 
 
 

 

 

< 1 

< 2,5 

< 5,5 
 
 
 
 

30 

240 
 
 
 
 

30 

240 

 

< 1 

< 3 

< 3 
 
 
 
 

 

 
 
 
 
 
 
 

 

≤ 10 

≤ 10 

≤ 10 
 
 
 
 

≥ 30 

≥ 240 
 
 
 
 

≥ 30 

≥ 240 
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Annex B page 1 
 

ANNEX B RESULTS OF THE IMPULSE VOLTAGE TEST AT HIGH 
TEMPERATURE (§ 1.3) 

 

 

 
 
 
 
 
 
 
 
 
1st positive impulse 95 kV 

 

 

 
 
 
 
 
 
 
 
 
5th positive impulse 95 kV 

 

 

 
 
 
 
 
 
 
 
 
10th positive impulse 95 kV 
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Annex B page 2 
 

 

 
 
 
 
 
 
 
 
 
1st negative impulse 95 kV 

 

 

 
 
 
 
 
 
 
 
 
5th negative impulse 95 kV 

 

 

 
 
 
 
 
 
 
 
 
10th negative impulse 95 kV 
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Annex C page 1 
 

ANNEX C RESULTS OF THE IMPULSE VOLTAGE TEST AT 
AMBIENT TEMPERATURE (§ 1.7) 

 

 

 
 
 
 
 
 
 
 
 
1st positive impulse 95 kV 

 

 

 
 
 
 
 
 
 
 
 
5th positive impulse 95 kV 

 

 

 
 
 
 
 
 
 
 
 
10th positive impulse 95 kV 
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Annex C page 2 
 

 

 
 
 
 
 
 
 
 
 
1st negative impulse 95 kV 

 

 

 
 
 
 
 
 
 
 
 
5th negative impulse 95 kV 

 
 

 

 
 
 
 
 
 
 
 
 
 
10th negative impulse 95 kV 
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Annex D page 1 
 

ANNEX D RESULT OF THE 1ST THERMAL SHORT-CIRCUIT TEST 
ON THE CONDUCTOR 
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Annex D page 2 
 

Result of the 2nd  thermal short-circuit test on the conductor 
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Annex E page 1 
 

ANNEX E RESULT OF THE DYNAMIC SHORT-CIRCUIT TEST 
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Annex F page 1 
 

ANNEX F RESULTS OF THE IMPULSE VOLTAGE TEST AT 
AMBIENT TEMPERATURE AFTER THERMAL AND 
DYNAMIC SHORT-CIRCUIT TEST (§ 2.4) 

 

 

 
 
 
 
 
 
 
 
1st positive impulse 95 kV 

 

 

 
 
 
 
 
 
 
 
5th positive impulse 95 kV 

 

 

 
 
 
 
 
 
 
 
10th positive impulse 95 kV 
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Annex F page 2 
 

 

 
 
 
 
 
 
 
 
 
1st negative impulse 95 kV 

 

 

 
 
 
 
 
 
 
 
 
5th negative impulse 95 kV 

 

 

 
 
 
 
 
 
 
 
 
10th negative impulse 95 kV 
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Annex G page 1 
 

ANNEX G CHECK OF THE CABLE CONSTRUCTION 
 

Type of cable: 8,7/15 kV XLPE 3 x 185 mm2 YJV 

  Results 

Overall diameter 

 

Thickness of oversheath 

 

Oversheath material 

 

Copper screen of each core 

 

Diameter over each core 

 

Thickness of the outer semi-conducting layer 

 

 

Thickness of the insulation 

 

Insulation material 

 

Thickness of the inner semi-conducting layer 

 

 

Diameter of conductor 

Number of wires in conductor 

Conductor material 

 

 

average 

minimum 

 

 

average 

 

average 

 

average 

minimum 

 

average 

minimum 

 

 

average 

minimum 

 

average 

 

 

mm 

 

mm 

mm 

 

 

mm 

 

mm 

 

mm 

mm 

 

mm 

mm 

 

 

mm 

mm 

 

mm 

# 

 

66,9 

 

2,9 

2,3 

PVC 

 

1 x 0,10 x 40 

 

27,8 

 

0,6 

0,5 

 

4,6 

4,5 

XLPE 

 

0,6 

0,5 

 

16,5 

37 

Copper 
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Annex H page 1 
 
ANNEX H PICTURES OF THE TEST SET-UP AS PER CHAPTER 1 
 

 
  Complete test set-up during impulse voltage test at high temperature 
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Annex H page 2 

 

 
   Complete set-up during heating cycle voltage test under water 
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Annex H page 3 
 

 
                         Examination of the joint 
 

                         Examination of the joint 
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Annex I page 1 
 
ANNEX I PICTURES OF THE TEST SET-UP AS PER CHAPTER 2 
 

 
Complete set-up during thermal and dynamic short-circuit test 
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Annex I page 2 
 

 
  Examination of the joint 

 

  Examination of the joint 
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Annex J page 1 
 

ANNEX J CONSTRUCTION DRAWING 
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Annex K page 1 
 

ANNEX K INSTALLATION INSTRUCTIONS 
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Annex K page 2 
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Annex K page 3 
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Annex K page 4 
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