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1-SCOPE 
 

This specification covers design, engineering, manufacture, testing, delivery, off-loading to the 

specified destinations and performance requirement of Medium Voltage Cables for use in the 33kV 

and 11kV networks of the Kurdistan Regional Government, Ministry of Electricity (MOE). 

The equipment offered shall have been successfully type tested. Compliance shall be demonstrated by 

submitting with the bid:- 

 authenticated copies of the type test reports 

However where the Bidder offers similar but not identical equipment to that which has been type 

tested, the difference shall be stated in Test Certificate Schedule. Whether to accept or reject the 

offered equipment and test data presented shall be adjudged by the Project Manager. 

The Purchaser reserves the right to waive type tests as indicated in the section on Quality Assurance, 

Inspection and Testing in this specification. 

The equipment shall conform in all respects to highest standards of engineering, design, 

workmanship, this specification and the latest revisions of relevant standards at the time of offer and 

the Purchaser shall have the power to reject any work or material, which, in his judgement, is not in 

full accordance therewith. 
 

 

2-STANDARDS 
Except where modified by this specification the cables shall be designed, manufactured and tested in accordance 

with latest editions of the following standards: 

Governing Standards 

Table 2 

 IEC                     Subject 

IEC 60811 Testing cables 

IEC 60228 Conductors for insulated cables 

IEC 60502 XLPE Cables 

IEC 60540 Test Methods for insulation and sheaths of electric cables and cords 

IEC 60287 Calculation of the continuous current rating of cables 

 

The bidder may propose alternative standards, provided it is demonstrated that they give a degree of quality and 

performance equivalent to or better than the referenced standards. Whether to accept or reject any alternative 

standard shall be adjudged by the Project Manager. The Bidder shall furnish a copy of the alternative standard 

proposed along with his bid. If the alternative standard is in a language other than English, an English translation 

shall be submitted with the standard. 

In case of conflict, the order of precedence shall be 

 IEC or ISO standards 

 other alternative standards. 

This list is not to be considered exhaustive and reference to a particular standard or recommendation in this 

Specification does not relieve the Contractor of the necessity of providing the goods and services complying 

with other relevant standards or recommendations. 
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3-RELATED SPECIFICATIONS 

 MOE/DIST/0170 – MV Cable Joints and Terminations 

 

 

 

 

4-SERVICE CONDITIONS 
Table 4 

Service Conditions 

Altitude: Up to 1000metres above sea level 

Ambient temperatures:  

Outdoor:  

Maximum peak: +55
O
C 

Maximum daily average: +40
O
C 

Maximum yearly 

average: 

+30
O
C 

Lowest minimum: -10
O
C 

Highest one day 

variation: 

+25
O
C 

Ground maximum: +35
O
C 

Black objects in direct sunlight could reach temperatures of 

80°C 

Indoor:  

Maximum Daily 

Average: 

+35
O
C 

Humidity:  

Max relative humidity: 92% 

Min relative humidity: 12% 

Yearly average: 44% 

Wind:  

Max wind velocity: 140km/hr (for design purposes) 

Rain fall:  

Minimum yearly: 50mm 

Maximum yearly: 500mm 

Maximum in one day: 65mm 

Yearly average: 150mm 

Atmosphere:  

General: Subject to sand storms and 

windblown dust. 

Average number of days of dust 

storms: 21.5 

Average number of day of 

thunder storms: 15 

Soil Conditions:  

Ground Thermal Resistivity: 1.20
0
C m/watt or as determined by 

local test 
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5-SYSTEM   CONDITIONS 
The equipment shall be suitable for installation in supply systems of the following characteristics: 

 Table 5 

Parameter 11kV System 33kV System 

Nominal Voltage 11kV 33 kV 

Highest System Voltage 12kV 36 kV 

Number of Phases 3 3 

Frequency 50Hz 50Hz 

Neutral Point 21Ω Resistance 17Ω Reactance 

3 Phase Short Circuit Capability  31.5kA 31.5kA 

Duration of Short Circuit 1sec 1 sec 

Impulse Withstand Voltage 75kV 170kV 

Power Freq. Withstand Voltage 1 min 28kV 70kV 

 

6- 33KV XLPE CABLES 

6-1 Rated voltage and temperature 

The rated voltage of the cable shall be 19/33(36)kV and the maximum operating voltage shall not exceed 

110% of the rated voltage. 

The maximum operating temperature (combination of ambient temperature plus temperature rise due to load) 

shall be 90C under normal operation and 250C under short circuit conditions. 

6-2Cable design 

The cable design offered shall be triple extruded dielectric single core or three core cable to meet the 

following requirements: 

 

6-2-1      Conductor 

The cable conductor shall be compacted, round, stranded copper conforming to IEC 60228 

 

6-2-2      Conductor screening 

Screening shall be provided over the conductor by extrusion of semiconducting compound conforming to IEC 60502. 

 

6-2-3      Insulation 

Insulation shall be extruded dry cured, cross linked, polyethylene conforming to IEC 60502. Insulation 

thickness shall not be less than 8.1mm. 

 

6-2-4 Core Identification 

Core identification is not applicable to single core cables. Core identification in three core cables shall be by 

colouring of the XLPE insulation to the phase colour convention of red, yellow and blue. 
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6-2-5 Insulation screening 

The insulation screening shall consist of two parts, namely metallic and non-metallic. The non-metallic part 

shall be applied directly over the insulation of the core and shall consist of an extruded thermosetting semi-

conducting material extruded simultaneously with the semi-conducting conductor screen and insulation (triple 

extrusion). The screen colour shall be in contrast to that of the XLPE insulation so that any particles of 

insulation screen, adhering to the insulation, after stripping, will be visible. The semi-conductive layer shall be 

semi-bonded to the insulation for easier stripping during jointing and termination. 

The metallic part shall consist of copper tape and concentric serving of wires and shall be applied over the 

non-metallic part. The cross-sectional area of the metallic screen for all conductor sizes shall be 35mm
2
. 

 

6-2-6 Inner Sheath 

6-2-6.1 Single Core Cables 

The cable shall have an extruded inner sheath between the metallic screen and the armour. 

The inner sheath shall be made of thermoplastic material (PVC) applied by extrusion and shall be 

suitable for the operating temperature of the cable and compatible with the insulating material. 

The properties and thickness of the sheath shall conform to IEC 60502. 

 

6-2-6.2 Three Core Cables 

The laid up cores shall be covered with an inner sheath made of thermoplastic material (PVC) 

applied by extrusion. The interstices between the round cores shall be substantially filled so as to 

ensure the overall shape is as circular as possible. The PVC material used for fillers shall be the 

same as that for the sheath and both shall be suitable for the operating temperature of the cable and 

compatible with the insulating material. 

 

6-2-7 Armour 

Three core cables shall have steel wire armour applied helically over the inner sheath.  Armour shall comply with the 

requirements of IEC 60502. Armouring for single core cables shall be applied helically in a layer of non-magnetic 

material over the inner sheath. Armour shall comply with the requirements of IEC 60502. 

 

6-2-8 Outer Jacket 

An outer jacket of high density polyethylene (HDPE) for single core cables and medium density polyethyle    

(MDPE) for three core cables shall be applied over the armour wires.  The jacket shall be embossed at regula  

 intervals as per the Cable Identification clause of this specification and the minimum thickness and properties 

shall comply with the requirements of IEC 60502. 

The outer jacket shall incorporate an effective anti-termite barrier and, in addition, shall be treated with a 

covering of graphite. The outer jacket shall be capable of withstanding a 10kV DC test voltage for five 

minutes after installation and annually thereafter. 

Cables shall be installed as three single phase cables in a close trefoil formation. 

Current ratings shall be calculated in accordance with IEC 60287 "Calculation of the continuous current rating 

of cables with 100% load factor". 

 

6-2-9 Conductor Sizes 

The following conductor sizes will be used on the Employer's 33kV distribution system: 

400mm
2
 Single Core 

240mm
2
 Single Core 

150mm
2
 Three Core 

 

6-2-10 Cable Drum Length 

The cable shall be supplied in 250m drum lengths for all three core cables and 500m drum lengths for single 

core cables. 
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7- OBJECTIVE: 

The objective of this sheet is to select a proper size of power cable in 33kV system for use of Kurdistan Regional 

Government.  

 

 

8- SELECTION CONDITIONS: 

1) The power cable is of copper conductor, XLPE insulated PVC sheathed type,  

Single or three core depending on cable size. 

 2) Power cable runs through “Underground” or “Air”  

3) In case of single core, the Cable for Three phases runs Trefoil  

 

 

                                               
 

  4) The impedance (Z) of cable is quoted from manufacturer’s catalogue.  

  5) Power factor of load is assumed 0.8.  

  6) The circuit-breaker shall be tripped within 0.5 sec. when short-circuit fault  

       Occurs.  

       Thus, the duration of fault is assumed 0.5 sec.  

 

 

 

 

 

 

 

 

 

 

 

 

 



8 

 

 

9- POWER CABLE SPECIFICATION: 

 Any possible cable specification is listed below. The data is quoted from 

manufacture’s catalogue.  

 

1) Power cable    

R(Ω/KM) X(Ω/KM) IN AIR IN GROUND

1 19/33KV 120mm²  X 1C /Ph 0.196 0.192 360A 314A

2 19/33KV 150mm²  X 1C /Ph 0.159 0.19 410A 352A

3 19/33KV 240mm²  X 1C /Ph 0.0972 0.179 560A 464A

4 19/33KV 300mm²  X 1C /Ph 0.078 0.176 640A 525A

5 19/33KV 400mm²  X 1C /Ph 0.0617 0.172 750A 600A

CURRENT RATING
NO VOLTAGE POWER CABLE SIZE

IMPEDANCE(Z)

 
 

2) Attachments  

- Power cable data (Impedance and current rating): 

  Kuwait Cable Company  

  HES Turkish Company 
 

 

10- CRITERIA OF CABLE SIZING: 

The power size will be selected on the basis of the following aspects.  

1) Current rating  

     The current rating of the cable shall be larger than the full load current of the connected load. 

2) Voltage drop  

         The Voltage drop rate of cable shall be less than 2(%).the voltage drop rate shall be  

         Calculated as below. 

 

       ε= [(Es-Er)/Er] x100%= [[Ix(R cosθ+X sinθ)]/Er] x100% 

 

Where, 

Es : Sending voltage [V], (Phase-to-ground)  

Er : Receiving voltage [V], (Phase-to-ground)  

I : Load current [A]  

        R : Resistance of cable [Ω]  

        X: Inductive Reactance of cable [Ω]  

               cosθ: Power factor of load. (Assumed 0.8)  

               ε: Voltage drop rate.  
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11- Short-circuit withstand current 

      The short-circuit withstand current (Isc) of the cable shall be larger than short-circuit current of the 

system. Isc can be calculated based on the formula in case of XLPE insulated cable.  

Isc=Kx [(A/√t) x 1/1000] KA  

         Where,  

 A : Cross section of conductor of cable [mm² ]  

 t : Duration of short-circuit current flow [s] ≈ 0.5sec  

 K: 143 for PVC,copper conductor 

            In: Normal current 

            X: Impedance at 75° C 
 

12- CALCULATION OF CABLE SIZE: 

          1) 33kV SYSTEM  BETWEEN EXISTING 33kV DISTRIBUTION BUS and 33kV  

D.S GROUP#1 (A Cable) 11MVA (assumed /GROUP #1) 

 a. Design parameter  

           1- Full load current  

                 I=3x[11MVA/√3x33KV]=577.5 
  

 2- Cable length : 0.5  

 3- Cable Installation     : in Ground  

 4- Short-circuit current : 25kA (Assumed)  

 

 b. Selection of cable size  

 1- Base on full load current, 400×1C ×2 / Ph is selected.     

 2- Voltage drop rate  

 

ε= [[577.5x[0.0617x0.8+0.172x0.6]x0.5]/√3x33000]]x100%=0.077% 

            3- Short-circuit (ISC)  

             Isc= 143*(400/√0.5) =81 KA 

 

 

 

 

            4-Conclusion: 

           The selected size satisfies with the "CRITERIA OF CABLE SIZING" 

             (Alternatively, 400 ×1C ×2 / Ph also satisfies)  
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2) 33kV SYSTEM BETWEEN STEP-UP TR #1 and 33kV D.S GROUP#1 (B Cable)  

         a. Design parameter  

1- Full load current  

                    I=11MVA/ (√3x33KV) =192.5A 

             

             2-Cable length                             : 0.5KM 

             3-Cable Installation                      : in Air 

             4-Short-circuit current                  : 25KA (Assumed) 

  

              b. Selection of cable size  

  1- Base on full load current, 150×1C / Ph is selected.  

  2- Voltage drop rate  

              

             Vdrop= Zx√3xIxdistance 

            = 0.1698x1.73x192.5x500 

            =28.273Voltage (0.086% of 33KV) 

  
           

             Conclusion: 

              The selected size satisfies with the “CRITERIA OF CABLE SIZING 

              150mm²                       
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