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7 Electric power and distribution  

 

Covers the  energy  efficiency  requirements  of   

1. electric  motors, 

2. cables,  

3. transformers  and 

4. distribution  systems  of  buildings  

  

With the exception of  those  required  for  emergency 

purposes.  

Transformers 
Cabling & 

Distribution 

Load 
(Electrical 
Motors) 
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Selection of the equipment and distribution system shall be for  

1. energy efficiency 

2. optimisation of cost of ownership  

3. cost of energy used over the equipment life time.  

 

Supply voltage should be maintained as close as possible to 

the design/optimum voltage of the equipment installed.  

 

Supply voltage should also consider the magnitudes of loads 

fed and the supply distances from the local voltage 

transformation substation 



malaysiaGBC WEBINAR SUSTAINABLE SERIES 

7.1    Alternating Current (AC) electric motors  

Covers alternating current 2 pole, 4 pole, 6 pole and 8 pole, 3 

phase induction motors, in the range 0.12 to 1000 kW.   

7.1.1    Output rating and duty  

Motor continuous rating should not exceed 30 % of its 

estimated maximum load.  

 7.1.2    Motor efficiencies  

IE2 (high efficiency), IE3 (premium efficiency), and IE4 (super 

premium efficiency) motors shall be used for motors operating 

more than 750 h per year. Selection of motors shall be on an 

economic justification basis.  
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7.1.3    Inverters   

 

Inverters or Variable Speed Drives (VSDs) should be used for 

motors serving fluctuating loads.  

 

These  inverters  can  also  serve  as  motor  starting 

mechanisms/devices  to  minimise  voltage fluctuation  

disturbances  to  adjacent  consumers  due  to  high  starting  

current.  

 

Starting mechanisms  used  shall  suit  the  load  capacity,  

starting  frequency  and  the  overall  “system stiffness” at the 

location.  In general, “soft-start” mechanisms should be the 

preferred options. Direct On Line (DOL) starting shall be limited 

to motors not exceeding 5.0 kW (or 7.5  hp) capacity.  
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7.2    Transformers   

  

7.2.1  Distribution  transformers  

1. Liquid  insulated  and  mineral oil cooled   

2. Solid (cast resin) insulated types.  

 

7.2.2    The standard for selection of transformers for building 

electrical systems shall be based on Commission Regulation 

(EU) No 548/2014, Tier 1 for energy efficient transformers.    

 

Applicable for oil  immersed  and  dry-type  distribution  

transformers  with the following winding voltages:  

1. primary windings with voltage less than or equal to 24 kV; 

and 

2. secondary windings with voltage less than or equal to 1.1 

kV.  
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7.2.3  The criteria for selection of energy-efficient transformers 

are as follows.  

 

a) For transformers ratings of less than or equal to 3 150 kVA, 

the maximum allowed load losses and no-load losses shall 

fall the within of ranges as given in Tables 17 and 18.   

 

b) For transformers ratings higher than 3 150 kVA, they shall 

comply with minimum Peak Efficiency Index (PEI) criteria as 

given in Tables 19 and 20.  
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7.2.3.1    Maximum load and no-load loss for transformers 

ratings of less than or equal to 3 150 kVA   



malaysiaGBC WEBINAR SUSTAINABLE SERIES 

For ratings not included in this table, the Commission 

Regulation (EU) No 48/2014 should be referred to. 

 

 Maximum losses for kVA ratings that fall in between the 

ratings given in tables shall be obtained by linear interpolation.  
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7.2.3.2    Minimum  Peak  Efficiency  Index  (PEI)  for transformer  

ratings  of  more  than 3 150 kVA   

 

    

 

 

where  
P0 is the load losses measured at rated voltage and rated frequency, on the 

rated tap;  

Pc0 is the electrical power required by the cooling system for no load 

operation;  

Pk is the measured load loss at rated current and rated frequency on the rated 

tap corrected to the reference temperature;  

Sr is the rated power of the transformer or auto-transformer on which Pk is 

based.   

NOTE. The peak efficiency of the transformer occurs at a load factor where 

the no-load loss equals the total load loss.  
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Minimum PEI for kVA ratings that fall in between the ratings 

given in tables shall be obtained by linear interpolation.  
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7.3    Cabling  

  

Cable Selection 

 

7.3.1     IEC 60364-5-52:2009 will provide optimisation of cables 

to include cable losses.  

  

7.3.2    Method are prescribed in IEC 60287-3-2 (which include 

losses due to I2R, laying conditions and harmonics).  

  

7.3.3    Cable laying practices impact the economic aspects of 

power system cabling. Cable ratings are normally “derated” for 

the different laying methods,  



7.4    Power factor   

Most  electrical  loads  for  non-residential  consumers  are  

inductive  and  tend  to  operate  at relatively low power factor 

unless the reactive load component is adequately 

compensated, usually by using power factor compensating 

capacitor banks at the main supply injection points or at the 

respective low pf loads as necessary.  

 

 

 

 

  

Hence, power factor for motors shall be corrected to minimise 

losses due to reactive currents in the cables back to the main 

switchboard.  



The average power factor of the loads being served by the 

transformer should not be less than the threshold values of the 

utility tariff’s penalty baseline (i.e. 0.85 for MV supply and 0.90 

for HV supply).    

 

Power  factor  correction  capacitors  should  be  the  low  loss  

type  with  losses  per  kVAR  not exceeding 0.35 W at upper 

temperature limit excluding the losses in the discharge 

resistors.  



7.5    Sub-metering  

  

To  facilitate  monitoring  of  energy  consumption  and  energy  

management,  electrical  energy meters should be installed at 

strategic load centres to identify consumption by functional use 

(air conditioning, lighting etc.).  



7.6    Cogeneration  

  

Cogeneration, which is sequential conversion of a single form of 

energy (currently natural gas) to other forms of energy, can 

often achieve high overall primary energy conversion 

efficiencies, compared to conventional use of electricity and 

thermal energy (heating or cooling).  As such, opportunities for 

cogeneration within the building complex should be identified 

and exploited where possible.   

  

The exploitation of the cogeneration option can still be 

financially/economically attractive for consumers who need both 

electricity and thermal energy, whether for heating or cooling, 

e.g. through absorption cooling.  
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