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1. General  
The present specification deals with the selection criteria for the medium voltage and low voltage 

cables.  

The selection shall be performed considering:  

 Operating current condition  

 Voltage drop  

 Short circuit current condition  

 Type of cable installation  

 

 
2. Site Conditions  
Maximum Ambient Temperature  48 °C  

Minimum Ambient Temperature  1 °C  

Humidity  62 %  

Elevation above sea level  135 m  

 

3. Reference Documents and Standards 

 Electrical Design Criteria 

 MV Cables Technical Specification  

 

 

 LV and Control Cables Technical Specification  

 

IEC 60502-1  
Power cables with extruded insulation and their accessories for rated voltages from 1 kV (Um = 

1.2 kV) up to 30 kV (Um = 36 kV) – Part 1: Cables for rated voltages of 1 kV (Um = 1.2 kV) 

and 3 kV (Um = 3.6 kV)  

 

IEC 60502-2  
Power cables with extruded insulation and their accessories for rated voltages from 1 kV (Um = 

1.2 kV) up to 30 kV (Um = 36 kV) – Part 2: Cables for rated voltages from 6 kV (Um = 7.2 kV) 

up to 30kV (Um = 36 kV)  

 

IEC 60364-5-52  
Low-voltage electrical installations – Part 5-52: Selection and erection of electrical equipment – 

Wiring systems  

 

IEC 60947-2  
Low-voltage switchgear and control gear – Part 2: Circuit-breakers  

 

IEC 61200-53  
Electrical installation guide – Part 53:  

Selection and erection of electrical equipment – Switchgear and control gear  
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IEC 60364-4-43  
Low-voltage electrical installations –Part 4-43: Protection for safety – Protection against 

overcurrent 
 

4. Cables Technical Data  
The cables technical data is specified at “Cable Characteristic Table”. The meaning of any 

designation at “cable characteristic table” is explained below (items from (1) to (7)):  

 

(1) Cable cross section  

It specifies the number of cores forming the cable and also cross section of each single conductor 

(mm
2
); neutral/protective conductor is considered too. 

 

(2) Conductor material  

It defines the material of the conductor (e.g. Cu, Al).  

 

(3) Insulation material   

It is the code to specify the insulation material (e.g. XLPE, EPR, and PVC).  

 

(4) Cable rated voltage  

It specifies the voltage cable (U0/U/ Um):  

U0: is the rated voltage between conductor and earth or metallic screen for which the cable is 

designed.  

U: is the rated voltage between conductors for which the cable is designed.  

Um: is the maximum value of the "highest system voltage'' for which the equipment may be 

used.  

 

(5) Resistance  

 

It is the resistance of the conductor, in (Ohm/Km) at the insulation temperature limit.  

 

(6) Reactance  

It is the reactance of the conductor, in (Ohm/Km), at the rated frequency and according to the 

type of installation.  

 

(7) Rated current  

It is the rated current “I0” of the cable (in Amperes) specified from the applicable standards, 

under the installation condition and the reference ambient temperature. 

5. Cable Sizing  
The following items shall be considered: 

  
a) Short circuit capacity  

b) Continuous current carrying capacity  

c) Voltage drops in normal condition & transient conditions.  
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d) Any special operating conditions stated in electrical design criteria and/or other project 

specifications 

  

The largest size of cables as determined from a, b, c and d shall be used.  

 

a) Short circuit capacity  
Maximum short circuit current shall be considered for determining cable short circuit capacity. 

The fault clearing time under short circuit conditions of power cables connected to circuit 

breakers shall be calculated by the followings:  

1) The backup relay operating time at maximum fault level 

2) 0.05 second to cover variation of settings  

3) The circuit breaker operating time  

 

Where power cables are protected by fuses, its cut off time shall be considered. 

b) Continuous current carrying capacity (I0)  
Continuous current carrying capacity depends on the maximum permissible continuous 

conductor temperature and various types of cable installation. When applying that temperature,  

cable  terminations and associated equipment shall have the ability to withstand the temperature 

without damage and to dissipate the heat due to cable temperature.  

 

c) Voltage drop  
The overall voltage drop in power cables will be limited to maximum 5% at full load and will not 

exceed 15% during motor starting . This voltage drop is from the main/source to the end 

consumer.  

The nominal system voltage, the maximum impedance of each component and the full load 

current of each cable are used for voltage drop calculations. 

 

5.1. Continuous Current Carrying Capacity (Io)  
Continuous current carrying capacity can be obtained from Annex A :Table B.2  & Table B.6 of  

IEC 60502-2 for MV Cables and Annex B Table B.52.2, Table B.52.3, Table B.52.4, Table 

B.52.5  & Table B.52.10  & Table B.52.12 of IEC 60364-5-52 for LV Cables.  

Different methods of installation for LV Cables are explained in Annex B Table B.52.1  from 

IEC 60364-5-52. 
 

5.1.1. Maximum Allowed Current Carrying Capacity (Iz)  
It is maximum current that can be continuously carried by the cable at the specified installation 

conditions. The maximum allowable current carrying capacity (Iz) is obtained by multiplying the 

cable rated current “I0” by the total derating factor (Kt), as follows:  

Iz   =   Kt  × I0 (A)  

 

Where:  

Iz: maximum allowable current carrying capacity (A)  

I0: cable rated current (A)  
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Kt: total derating factor  

 
Total derating factor for continuous current carrying capacity depends on two factors which are 

calculated as below: 

                                    Kt = K1  ×  K2   ×  0.95 

  
 

Where:  

K1: Ambient temperature and relevant correction factor  

K2: Derating factor relevant to the type of installation 

  

K1 which is the correction factor of cable design for an ambient temperature can be deduced as 

follows: 

  

 

MV Cables  

 

The correction factors for ambient air temperatures other than 30°C and ambient ground 

temperature other than 20°C are obtained from Annex A Table B.10 & Table B.11 from 

IEC 60502-2.  

 

LV Cables  

 

The correction factors for ambient air temperatures other than 30°C and ambient ground 

temperature other than 20°C are obtained from Annex B Table B.52.14  & Table B.52.15 

from IEC 60364-5-52.  

 

K2 which is the derating factor relevant to type of installation can be deduced as follows: 



MV cables 

  

The K2 for groups of more than one circuit in each phase is obtained from Annex A Table 

B.22 & Table B.23  from IEC 60502-2.  

 

LV cables  

 

The K2 for groups of more than one circuit in each phase is obtained from Annex B Table 

B.52.17, Table B.52.18, Table B.52.19, Table B.52. & Table B.52.21 from IEC 60364-5-

52. 

  

5.2. Voltage Drop  
The unitary voltage drop (DV) is obtained by the following formula:  
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For an AC system  

 

 



Voltage drop is expressed as a percentage (%).  

 

For a DC system  

   

         
 
Where:  

V: Line to line voltage of the system (V)  

R: Cable resistance (Ohm/Km)  

X: Cable reactance (Ohm/Km)  

Ø : Power factor angle  

L: One-way length of conductor (Km)  

I: Phase load current (A) 

 

5.3. Maximum Short Circuit Current  
For cables and insulated conductors, all current caused by a short-circuit occurring at any 

point of the circuit shall be interrupted in a time not exceeding that which brings the 

insulation of the conductors to the permitted limit temperature.  

1) For operating times of protective devices up to 0.1s where asymmetry of the current is 

important and for current-limiting devices, “K 2S 2” shall be greater than the value of the 

let-through energy “I2t” quoted by the manufacturer of the protective device.  

 

Therefore, the protective device shall be selected while let-through energy of the 

protective device (I2t) is lower or equal to the withstand energy of the cable (K 2S 2):  

                         

                            I2t  ≤ K 2S 2   

 
Where:  

 
I
2
t: is the specific let-through energy of the protective device which can be read on the curves 

supplied by the manufacturer  

S: is the cable cross section (mm
2
), in  case of conductors in parallel, it is the cross section of a 

single conductor  

K: is a factor that depends on the cable insulating and conducting material (according to table 1)  
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2) For short-circuits duration greater than 0.1 s up to 5 s, the time, in which a given short-

circuit current will raise the insulation of the conductors from the highest permissible 

temperature in normal duty to the limit temperature can, as an approximation, be 

calculated from the formula:  

 

              
 

Where:  
S: is the minimum cross-sectional area of the conductor (mm2)  

t: is the maximum duration of the fault (Sec)  

K: is a factor depending on the materials of the cable (according to table1)  

I f : maximum short circuit current (A) 

 

Table 1- Values of K for conductors according to IEC 60364-4-43, table 43A 

  

 

 

For the duration “t” of the fault, three different values can be used to deal with different 

C.B. opening times, according to the selectivity study.  

In this project following “t” values in seconds are considered according to manufacture 

catalogue:  
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LV Cables (<1000V)  
Item  Descriptipn  ta (Sec)  
1  Fault clearance time (FCT) for MCCB and 

MPCB with fixed short circuit release time  

0.1  

2  Fault clearance time (FCT) for ACB and 

MCCB with adjustable short circuit release 

time  

0.2  

3  Fault clearance time (FCT) for incoming line 

from transformer  

1  

 

 

MV Cables  

Item  Descriptipn  ta (Sec)  
1  Fault clearance time (FCT) for outgoing (motor 

and transformer) feeders  

0.25  

2  Fault clearance time (FCT) for Interconnection 

feeders  

0.6  

3  Fault clearance time (FCT) for incoming line 

from transformer  

1  
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6. Annex A    Standard references for MV cables 
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7. Annex B    Standard references for MV cables 

 

 



17 
 

 

 

 

 

 

 

 

 

 

 

 

 



18 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



19 
 

 

 

 

 

 

 

 

 

 

 



20 
 

 

 

 

 

 

 

 



21 
 

 

 

 

 



22 
 

 

 

 

 



23 
 

 

 

 



24 
 

 

 

 



25 
 

 

 

 

 

 

 



26 
 

 

 

 

 

 

 

 

 

 

 

 



27 
 

 

 



28 
 

 

 

 

 

 

 

 

 

 

 

 



29 
 

 

 

 

 

 

 

 

 

 

 

 



30 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



31 
 

 

 

 

 

 

 

 

 

 



32 
 

 

 

 

 

 

 

 

 

 


