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Electric Cable 600/1000V Manufacturers Name Description of Cable
PROPERTY OF KPLC

For example, for 4-core, 25mm?, PVC insulated cable manufactured by manufacturer
XYZ, the legend would read as follows: Fleciric Cable 600/1000V XYZ 4x25mm?® AL
PVC/SWA/PVC PROPERTY OF KPLC

Note: The bedding material is not included in the PVC/SWA/PVC naming convention,

Letters and figures shall be raised and consist of upright block characters. Minimum
size of characters shall be not less than 15% of average overall cable diameter and
the distance between one set of markings and the next shall not exceed 500mm.

In addition, each cable shall be sequentially marked by indelible printing, indenting or
other suitable means, at 1m intervals, to indicate the approximate length of cable
remaining on the drum. The numbers shall start with 001, 1m from the inner end of
cable and continue every metre to the outer end.

- .4.3... STANDARD SIZES AND CHARACTERISTICS ~ :  ~f & . sdéfsiasiid oo o of

T'ablue 1: Mechanical and Electrical characteristicé of standard sizes of PVC cables

Conductor nominal sectional area mm? 25 70 120 185 300
Number of cores 4 4 4 4 4
Voltage Designation Uo/U (Um) 600/1000 (1200) V
Conducior shape Stranded shaped compacted
Nominal insulation thickness mm 1.2 1.4 1.6 2.0 2.4
Bedding thickness mm 1.0 1.2 1.4 1.6 1.6
Average outer sheath thickness mm 1.8 2.1 2.4 2.6 3.0
Armour wire diameter mm 1.6 2.0 2.5 2.5 2.5
Armour wire resistance at 20°C Q/km 2.1 1.2 0.71 0.59 0.47
| Minimum number of wires in the conductor | no 6 12 15 30 30

Minimum diameter of the conductors mm 5.6 9.3 12.3 15.3 19.7
Maximum diameter of the conductors mm 6.5 10.2 13.56 16.8 216
Outer diameter of cable mm 27.8 3g8.2 48.3 59 72
Maximum conductor resistance at 20"C Q/km 1.2 0.443 | 0.253 | 0.164 | 0.100
Minimum insulation resistance of cable for | MQ 10 10 10 10 10
1000m at 20°C
Approximate weight of cable Kg/Km | 1440 | 2830 | 4650 6440 9240
Approximate length of cable on drum m 3000 | 2000 | 1000 |. 750 500
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Noie:

The Current Carrying Capacity of the cable underground, in ducts and in air shall be stated by
the manufacturer in the Guaranteed Technical Particulars as per Annex A

Tabie 2. Mechanical characteristics of insulating and Sheathing compounds (before and after

ageing)

Designation of compound Unit PVC/A | ST1H
Maximum conductor temperature in normai | °C 70 80
operation

“Without ageing
(IEC 60811-1-2, sub clause 9.1)

Tensile strength, minimum N/mm? | 12.5 12.5
Elongation-at-break, minimum % 150 150
After ageing in air oven . -

{ IEC 60811-1-2, sub clause 8.1.. -« | : I R PR %
After ageing without conductor i Sl IR Y

Treatment
» Temperature °C 100 100
> Tolerance 'Cc +2 |42
» Duration h 168 168
Tensile strength ,
> Value after ageing, minimum N/mm® | 12.5 12.5
> Variation, maximum % 125 +25
Elongation-at-break
> Value after ageing, minimum % 150 150
»  Variation, maximum % +25 25

5. TESTS AND INSPECTION

5.1 The cable shall be inspected and tested in accordance with the requirements of this
specification, BS 6346, IEC 60811-1-1 and IEC 60502-1. [t shall be the responsibility
of the supplier to perform or to have performed the tests specified and whatever other
tests he normally performs at works.

5.2 Copies of previous Type Tests Reports issued by a third party testing laboratory that is
accredited to ISO/IEC 17025 shall be submitted with the tender for the purpose of
technical evaluation. The accreditation certificate to ISO/IEC 17025 for the same third
party testing laboratory used shall also be submitted with the tender (all in English
Language}
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5.2.1 Copies of type test reports to be submitted with the tender (by bidder) for evaluation
shall include the following:

5.21.1 Electrical Type Tests

a) Insulation resistance measurement at ambient temperature tests.

b} Insulation resistance measurement at maximum conductor temperature
test.

c) Voltage test for 4h.

d) Impulse test for completed cable.

5.2.1.2 Non Electrical Type Tests
5.2,1.2.1 Mechanical strength tests for PVC/A insulation and ST+ over sheath.'

- a) Tensile strength and elongation-at-break tests: without ageing; after agelng
|n an air, oven and aiter ageing of pieces of complete cable. :

52122 Therrnoplast:c properties of insulation and over sheath.

a) Hot pressure tests (indentation) test.
b} Behavior at low temperatures tests.

5.2.1.2.3 Heat shock tests
5.2.1.2.4 Water absorption tests

95.2.2 Routine and sample test reports for the cables to be supplied shall be submitted to
"KPLC for approval before shipment/delivery of the goods. KPLC Engineers will
witness fests at the factory before shipment.

9.2.3 Tests to be witnessed by KPLC Engineers at the factory before shipment shall be in
accordance with BS 6346, IEC 60228, IEC 60502-1, this specification and shall
include the following:

5.2.3.1 Routine Tests
a) Spark test on cores.

b) Spark test on over sheath of armoured cables.
C) Voltage test on completed cables.

d) Insulation resistance tests.
Issued by: Head of Section, Technical Stds & Specs Authorized by: Head of Department, R & D
Signed; % ,rcg\_ Signed: (QU & -
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e) Conductor resistance tests.
f) Armour resistance tests.

5.2.3.2 Sample Tests

a} Measurement of insulation thickness '
b) Measurement of extruded bedding and over sheath thickness
c) Conductor examination — physical tests and check of dimensions

SEALING, PACKING AND MARKING

6.

6.1 Sealing
Before dispatch, the ends of the cable shall be sealed with closing fitting PVC end
caps to prevent the ingress of water during transportatlon and storage.

“The seallng shaH enclose the oversheath completely

6.2 Packing
Cables shall be wound on to non-returnable wooden drums, close battened to prevent
damage during transportation or storage. The wood shall be treated to resist biological
attacks. The drums shall have wooden lagging all round, with no gaps.
Each drum shall contain only one continuous length of cable which shall be of the
length indicated in table 1, clause 4.3 abave in length. The actual length of cable shall
not be less than the length indicated on the drum
Both ends of the cable shall be secured to the drum to prevent mechanical damage

6.3 Marking

6.3.1 Each drum shall be legibly and indelibly marked with the following information on the
flange:
a) The manufacturer's trade name;
b) The year of manufacture.
c) The rated voltage of the cable, 600/1000 (1200) V
d) The type of cable. For example AL 4 core PVC/SWA/PVC:
e) The conductor cross-sectional areas in mm2

Issued by: Head of Section, Technical Stds & Spees Authorized by: I}e_ad of Department, R & D
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T) The length of the cable, in metres;

a) The identifying serial number;

h) The words “NOT TO BE LAID FLAT” or a suitable pictogram:;

)} An arrow and words, "ROLL THIS WAY", on each flange of the drum to indicate
in which direction the drum shall be rolled in order to prevent the cable from
unwinding.

i A capital letter “T" approximately 50mm high surrounded by a circle with an
approximate outside diameter of 65mm, if the wood has been treated to resist
biological attack.,

k) The gross mass of the drum and net mass cable, in kilogram;

) The words “PROPERTY OF THE KENYA POWER & LIGHTING CO.*

6.3.2 The following information shall be printed on a suitable label. This label shall be firmly
attached to cne of the flanges of the drum:

a) The year of manufacture;

b) The rated voltage of the cable 600/1000 V; . ,

c) Thetype.of cable. For. exampie 4-core PVC/SWA]PVC R v o

d) The conductor size in mm? SR

e) The length of the drumin metres;

f) The gross mass of the cable and drum in Kg.

g) An identifying serial number:

h) The purchasers name. For example, “PROPERTY OF KENYA POWER &
LIGHTING CO.”

i) The order number,;

}) Any other contract particulars.

Note: The cable shall have heen marked in accordance with clause 4.2.7.3

7. DOCUMENTATION

7.1 The bidder shall submit its tender complete with technical documents required
by Annex A (Guaranteed Technical Particulars) for tender evaluation.

a) Guaranteed Technical Particulars;

b) Copies of the Manufacturer's catalogues, brochures, drawings and technical data;

c} Sales records for the last five years and at least four customer reference letters;

d) Details of manufacturing capacity and the manufacturer's experience;

e) Copies of required type test reports by a third party testing laboratory accredited to
ISO/IEC 17025; the Type Test Reports shall not be more than five years old.

Issued by: Head of Section, Technieal Stds & Specs Authorized by Head of Department, R & D
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f) Copy of accreditation certificate for the testing laboratory.

7.2 The successful bidder (supplier) shall submit the following documents/details to
The Kenya Power & Lighting Company for approval before manufacture:

a) Guaranteed Technical Particulars,

b) Design drawings and construction details of the cable,

c) Quality Assurance Plan (QAP) that will be used to ensure that the cable design,
material, workmanship, tests, service capability, maintenance and
documentation will fulfill the requirements stated in the contract documents,
standards, specifications and regulations.

d) Test Program to be used after manufacture,

e) Marking details and method to be used in marking the cables,

f) Manufacturer's undertaking to ensure adequacy of the design, good
workmanship, good engineering practice and adherence to applicable
standards in the manufacture of the cables for KPLC,

a) Packaging details (including packaging materials, lagging and length on drum). -}

Issued by: Head of Section, Technical Stds & Specs Authorized by: Head of Department, R & D
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ANNEX A: Guaranteed Technical Particulars (o be filled and signed by the
Manufacturer and submitted together with relevant copies of the Manufacturer's
catalogues, brochures, drawings, technical data, sales records, four customer
reference letters, details of manufacturing capacity, the manufacturer's
experience and copies of complete type fest certificates and type test reports
for tender evaluation, all in English Language)

Table 3: Guaranteed Technical Particulars.

Issued by: Head of Section, Technical Stds & Specs

Anthorized by: Head of Depariment, R & )

1 2 3 4
ltem - Description Units | Schedule 1 | Schedule 2
(KPLC) (Tenderer)
1 Manufacturer Specify
2 Country of manufacture Specify
3 Name and address of Bidder Specify
4 . | Service conditions - - S DT SRS RSt i AR ah it W
a) Cable application © | Specify e
b) Operating voltage vV Specify |
5 Cable construction
a} Design
o Standards applicable Specify
o Materials characteristics Specify
b) Conductors types mm?® |25, 70, 120,
: 185, 300
c) Insulation
o Materials 1 PVC/A
¢ Insulation thickness mm Specify
o |dentification of cores no Specify
d) Layingup- Specify
e) Bedding
o Bedding material Specify
¢ Bedding thickness m Specify
f) Armour
o Armour material Galvanized
steel
* Armour wire diameter mm Specify
s Armour wire electrical resistance | Q/km | Specify
at 20°C
g) Outer sheath

Signed: _% YL& .
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¢ Outer sheath material PVC type
ST
@  Thickness mm Specify
* Marking Specify
6 Standards and Characteristics
a} Conductor nominal x-sectional area mm° | Specify
b) Number of cores no Specify
c¢) Voltage designation U,/U(Uy,) vV Specify
d} Conductor shape Specify
e} Nominal insulation thickness mm Specify
f) Inner sheath thickness mm Specify
g) Average sheath thickness m Specify
h) Armour wire thickness mm Specify
i} Number of wires in the conductor no Specify
i} Average diameter of the conductors mm Specify
k) Quter diameter of conductors mm Specify
1) Maximum conductor resistance at 20°C [ Q . .| Specify = {i- - - .
- m) Minimum insulation resistance of cable | MQ . . | Specify . .-
for 1000m at 20°C
n) Approximate weight of cable Kg Specify
o) Approximate length of cable on drum m Specify
p) Current carrying capacity :
e air A Specify
e duct A Specify
o underground A Specify
q) Power frequency withstand voltage V Specify
7 Copies of type test reports to be submitted with As per
tender for evaluation clauses
' 52.1.1and
5.2.1.2
8 List of Tests to be witnessed by KPLC As per
Engineers at the factory before shipment clauses
5.2.3.1 and
5.2.3.2
9 Embossing of the cable over sheath Specify
(parameters to be indicated and method of
marking)
10 Marking of cable drum (parameters to be Specify
' indicated and method of marking)
11 Packing (treated wooden drum and lagging) Specify

Issued by: Head of Section, Technical Stds & Specs
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12 Length of cable on the drum (shall be in one Specify
continuous length)

13 Installation and technical manuals to be Specify
provided during delivery

14 List of catalogues, brochures, drawings, Specify
technical data and customer sales records
submitted to support the offer.

15 | Statement of compliance to tender Specify
specifications

16 Deviations from tender specifications Specify

17 Inspection/Tests by KPLC during delivery Specify
before acceptance to stores/site.

specification.

NB: - This schedule does not in any way substitute for detailed information required elsewhere in the

-------------------------------------------------------------------------------------------------

Manufacturer’s Name, Signature, Stamp and Date

i Issued by: Head of Section, Technical Stds & Specs

el

Authorized by: Head of Department, R & D

Signed:
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FOREWORD

This specification has been prepared by the Research and Development Department
in coliaboration with Distribution Division both of The Kenya Power and Lighting
Company Limited (abbreviated as KPLC) and it lays down requirements for three core
XLPE insulated aluminium cables, 11kV. it is intended for use by KPLC in purchasing
the cables.

The bidder shall submit information which demonstrates satisfactory service
experience of the manufacturer with products which fall within the scope of this
specification.

SCOPE

This specification is for three core, stranded aluminium conductors, XLPE insulated,
galvanized steel wire armoured, PVC outer sheathed power cables for.operation at.
a.c. voltages‘of 6350 Volts to sheath 11000 Voits between conductors and-highest™
system voltage of 12000 Volts for use in KPLC distribution network operated at 50Hz.

The specification is for the following sizes of 11kV cables:
3 x 95 mm? AL/XLPE/SWA/PVC

3 x 185 mm? AL/XLPE/SWA/PVC

3 x 300 mm? AL/XLPE/SWA/PVC

The specification also covers inspection and test of the cables as well as schedule of
Guaranteed Technical Particulars to be filled, signed by the manufacturer and
submitted together with other required details for tender evaluation.

The specification stipulates the minimum requirements for three core XLPE insulated
aluminium 11kV cables acceptable for use in the company and it shall be the
responsibility of the supplier to ensure adequacy of the design, good workmanship,
good engineering practice and adherence to standards, specifications and applicable
regulations in the manufacture of the cables for The Kenya Power & Lighting
Company Ltd.

The specification does not purport to include all the necessary provisions of a contract,

4]
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