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APPENDIX C PHOTOGRAPHS OF THE TEST OBJECT 
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Photograph 1: Impression of test set-up. 
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OBJECT Three-core power cable 
 
TYPE 3x 300 / 35 mm2 AL / XLPE / STA / PVC 15 kV 

 
 
 

REPORT OF PERFORMANCE TIC 1350-11

8,7/15 (17,5) kV 3x300 mm2 

MANUFACTURER Bahra Cables Company, 
Jeddah, Kingdom of Saudi Arabia 
 

CLIENT Bahra Cables Company, 
Jeddah, Kingdom of Saudi Arabia 
 

TESTED BY KEMA HIGH-VOLTAGE LABORATORY 
Arnhem, the Netherlands 
 

DATE OF TESTS 3 February 2011 to 14 February 2010 

TEST PROGRAMME Additional test according client specifications based on AIEC CS8 (2007),  
ICEA S-97-682 (2007) 
 

SUMMARY AND 
CONCLUSION 

All tests were passed. 

This Report of Performance applies only to the object tested. The responsibility for conformity of any 
object having the same designations with that tested rests with the Manufacturer. 
 
This report consists of 15 pages in total. 
 
 

©  Copyright: Only integral reproduction of this Certificate is permitted without written  
permission from KEMA. Electronic copies in e.g. PDF-format or scanned version of  
this Certificate may be available and have the status “for information only”. 

 The sealed and bound version of the Certificate is the only valid version. 
 

KEMA Nederland B.V. 
 
 

 
S.A.M. Verhoeven 
Director Testing, Inspections & 
Certification The Netherlands 

 
Arnhem, 6 July 2011 
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1 IDENTIFICATION OF THE TEST OBJECT 
 
1.1 Description of the test object 
 

Manufacturer Bahra Cable Company, Saudi Arabia 
Type 3 x 300 / 35 mm2 AL/XLPE/STA/PVC 8,7/15 (17,5) kV 
Year of manufacture 2010 
Sampling procedure by the manufacturer 
Quantity submitted > 45 m 
Rated voltage, U0/U (Um) 8,7/15 (17,5) kV 
No. of cores (core identification) 3 (red, yellow, blue) 
Marking on the cable BAHRA CABLES CO. KSA 3X300/35 mm² AL/XLPE 

STA/PVC 8.7/15 IEC 60502-2 Manufacturing Year – 
Meter marked Saudi Electricity Company - SEC 

  
Conductor  
- material aluminium / H12 
- cross-section 300 mm2 
- nominal diameter 20,7 mm 
- type circular – compacted 
- maximum conductor temperature  

in normal operation 
 
90 °C 

  
Conductor screen  
- material thermosetting semi-conducting / bonded 
- nominal thickness 0,8 mm 
- material designation LE 0592 
- manufacturer Borealis 
  
Insulation  
- material XLPE 
- nominal thickness 4,5 mm 
- material designation LS 4201 R 
- manufacturer Borealis 
  
Insulation screen  
- material thermosetting semi-conducting 
- strippable yes 
- nominal thickness 1 mm 
- material designation LE 0511 
- manufacturer Borealis 
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Metallic screen  
- material copper wire and copper tape 
- cross-section  34 wires of 0,66 mm 
- nominal thickness and width of tape 0,1x15 mm (open helix with gap -200%) 
- nominal thickness/diameter 1,52 mm 
  
Binder/Filling material yes 
  
Inner sheath  
- material MDPE-ME 6052, type ST7 
- nominal thickness 2,0 mm 
- manufacturer Borealis 
  
Metallic armour  
- material galvanized steel tape 
- nominal diameter / dimensions 2x 0,8 x 60 mm 
- manufacturer Al-Qahtani- Saudi Arabia 
  
Oversheath  

- material  PVC, type ST2 
- nominal thickness 3,8 mm 
- nominal overall diameter of cable 90,5 mm 
- material supplier NAPICO – Saudi Arabia 
- colour red 
- graphite coating applied no 
  
Manufacturing details  
- type of extrusion CCV line 
- manufacturer of extrusion line Maillefer Extrusion Oy 
- curing means CV-tube 
-  cooling means Circulating Nitrogen / Pressurized water 

  
Fire retardant (IEC 60332-1-2) yes 
 

V
er

si
on

: 1
 



 -5- TIC 1350-11 

 

1.2 List of documents 
 
The manufacturer has guaranteed that the object submitted for tests has been manufactured in 
accordance with the following document. 
KEMA has verified that this document adequately represents the object tested. 
 
The following document is included in this Report: 
 

drawing no./ 
document no. 

revision date title 

23210110 1 12 may 2010 MV Cable, 15 KV, Aluminium Conductor  
300 sqmm, 3 cores, XLPE insulation,  
Steel Tape Armoured, PVC sheathed  
IEC 60502-2 and SEC 11-SDMS-03 
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2 GENERAL INFORMATION 
 

2.1 The tests were witnessed by 
 
The tests were not witnessed.  
 
 

2.2 The tests were carried out by 
 
DEKRA Certification B.V. 
 
 

2.3 Reference to other reports 
 
Report no. Tests described 

TIC 1013-11 Type test certificate of complete type test in accordance 
with IEC 60502-2  

TIC 1472-11 Additional test according client specifications based on 
AIEC CS8, ICEA S-97-682 

 
 

2.4 Subcontracting 
  
The following tests were subcontracted to DEKRA Certification B.V.: 

- measurement of extruded conductor shield thickness in accordance with clause 3.1 of AEIC CS8  
- measurement of conductor shield contact surface protrusion in accordance with  

clause 3.2 of AEIC CS8 
- measurement of insulation shield contact surface protrusion in accordance with  

clause 5.2 of AEIC CS8 
- measurement of insulation shield field strippability in accordance with clause 5.3 and 10.3 of  

AEIC CS8 
- measurement of wafer boil test for conductor and insulation shields in accordance with  

clause 9.4.12 of ANSI/ICEA S-94-682. 
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2.5 Purpose of the test 
 
Purpose of the test was to verify whether the material complies with the specified requirements. 
 
 

2.6 Measurement uncertainty 
 
A table with measurement uncertainties is enclosed in appendix A. Unless otherwise indicated in the 
report, the measurement uncertainties of the results presented are as indicated in this table. 
 
 

2.7 Applicable standards 
 
When reference is made to a standard and the date of issue is not stated, this applies to the latest 
issue, including amendments, which have been officially published prior to the date of the tests. 
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3 ADDITIONAL TESTS ACCORDING TO AEIC CS8 
 
3.1 Measurement of extruded conductor shield thickness 
 

Standard and date 
Standard AEIC CS8 clause 3.1 
Test date 3 February 2011 
 

requirement specified measured/determined conductor shield 
thickness 

unit 

  red yellow blue 
- nominal mm - 0,8 - - - 
- average mm - - 1,03 1,03 1,09 
- minimum  mm ≥ 0,41 - 0,90 0,98 0,87 
- maximum  mm - - 1,17 1,06 1,32 
 
Result 
The test was passed.  
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3.2 Measurement of conductor shield contact surface protrusion 
 

Standard and date 
Standard AEIC CS8 clause 3.2 
Test period 11 February 2011 until 14 February 2011 
 

requirement measured/determined item unit 

 red yellow blue 
- protrusion into the insulation mm ≤ 0,076 0,000 0,000 0,000 
- protrusion into the conductor shield mm ≤ 0,18 0,00 0,00 0,00 
 
Result 
The test was passed. 
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3.3 Measurement of insulation shield contact surface protrusion 
 

Standard and date 
Standard AEIC CS8 clause 5.2 
Test date 11 February 2011 until 14 February 2011 
 

requirement measured/determined item unit 

 red yellow blue 
- protrusion and irregularities into the 

insulation 
mm ≤ 0,13 0,00 0,00 0,00 

- protrusion and irregularities into the 
insulation shield 

mm ≤ 0,18 0,00 0,00 0,00 

 
Result 
The test was passed. 
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3.4 Measurement of insulation shield field strippability test 
 

Standard and date 
Standard AEIC CS8 clause 5.4 and 10.3 
Test date 5 February 2011 
 

requirement measured/determined item 

 red yellow blue 
-  removability at -10 °C ± 3 °C removable without tearing or 

leaving residual conductive 
material on the insulation surface.

no tearing or residue  

-  removability at  40 °C ± 3 °C removable without tearing or 
leaving residual conductive 
material on the insulation surface.

no tearing or residue 

 
Result 
The test was passed. 
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4 ADDITIONAL TESTS ACCORDING TO ANSI/ICEA S-97 
 

4.1 Measurement of wafer boil test for conductor and insulation shields 
 

Standard and date 
Standard ANSI/ICEA S-97-682 clause 9.4.12 
Test date 14 February 2011  
 

requirement measured/determined item 
 red yellow blue 

-  waferboil test for conductor 
shield 

no dissolvement or cracking of 
the shield 

no dissolvement or cracks  

-  waferboil test for insulation 
shield 

no dissolvement or cracking of 
the shield 

no dissolvement or cracks 

 
Result 
The test was passed. 
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APPENDIX A MEASUREMENT UNCERTAINTIES 
 
 
The measurement uncertainties in the results presented are as specified below unless otherwise 
indicated. 
 

measurement measurement uncertainty 

dielectric tests 
and impulse current tests 

peak value: ≤ 3% 
time parameters: ≤ 10% 

capacitance measurement 
 
tan δ measurement 

0,3% 
 
± 0,5%  ± 5x10-5 

partial discharge measurement  <  10 pC : 2 pC 
10  - 100 pC : 5 pC 
 > 100 pC : 20% 

measurement of impedance 
AC resistance measurement 

≤ 1% 

measurement of losses ≤ 1% 

measurement of insulation resistance ≤ 10% 
measurement of DC resistance 1 µΩ    - 5 µΩ    : 1% 

5 µΩ     - 10 µΩ   : 0,5% 
10 µΩ  - 200 µΩ : 0,2% 

radio interference test 2 dB 

calibration of current transformers 2,2 x 10-4 Ii/Iu and 290 µrad 

calibration of voltage transformers 1,6 x 10-4 Ui/Uu and 510 µrad 

measurement of conductivity 5% 
measurement of temperature -50 °C  -  -40 °C  : 3 K 

-40 °C  -  125 °C : 2 K 
125 °C -  150 °C : 3 K 

tensile test 1% 
sound level measurement type 1 meter as per IEC 651 and  

ANSI S1.4.1971 
measurement of voltage ratio 0,1% 
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APPENDIX B MANUFACTURER’S DRAWING(S)/DATA SHEET 
 
 
2 pages (including this page) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
drawing no./ 
document no. 

revision date title 

23210110 1 12 may 2010 MV Cable, 15 KV, Aluminium Conductor  
300 sqmm, 3 cores, XLPE insulation,  
Steel Tape Armoured, PVC sheathed  
IEC 60502-2 and SEC 11-SDMS-03 
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