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Introducton : 

 
 One of the objectives to be achieved under National Electricity 
Policy is “Supply of reliable and quality power of specified standards 

in an efficient manner and at reasonable rates” 
 

 Electrical energy is converted in to various other forms of 
energy e.g. mechanical energy, heat energy or light energy for 

industrial and domestic utilization. The electrical equipments and 
appliances such as motors, transformers, welding equipments, 

tube-lights and other lighting equipments etc. draw electrical power 

in two forms. 
 

i) Active power (KW): Which converts electrical energy into 
useful work      

ii) Reactive (Wattless) Power : (KVAr): Which is necessary 
for energizing the magnetic circuit of the equipment  

  
The vector sum of these two powers is known as Apparent 

power (KVA).  
 

     Power Factor :  The ratio of  active power consumed by 
the load to its Apparent power is known as power factor of 

the load and is dependent on the type of load  
 

Active Power (KW)       =   Power Factor = Cos  0                                            

        Apparent Power (KVA)    
 

     For reducing the transmission and distribution losses and 
for better voltage profile, the reactive power (KVAr) drawn from the 

system should be as minimum as possible. If the reactive power 
consumed by the load, for a fixed KW is more then its KVA will be 

more and its power factor will be low.  
 

   The disadvantages of low power factor of a load are :-  
           i) The load draws more reactive power and increased 

current which results into voltage drop from at the supply 
point. The voltage drop for different loads at supply point 

may results into 
  



(a) less current drawal by heating devices and drop of 

operating temperature.  
(b) Slow down of induction motors and therefore, 

drawal of more current to produce fixed torque for 
the load. 

(c) Lower output by the illuminating system.  
 

ii)    Grater current causes increased I2 R loss in the circuit   
iii) Reduction in overall efficiency of the system.  

iv) Reduction in life of insulation due to rise in conductor 
temperature   

v) Increase in KVA demand of equipment for the same 
active power (KW) received from the system.  

 
        For better efficiency and economic operation of the system, it 

is desirable that load should draw a small reactive power 

(KVAr)from the system and its power factor to be improved.  
 

        The improved power factor of load will help in  
 

i) To maintain rated voltage  
ii) To improve voltage regulation  

iii) To decrease the loss in the circuit and hence cost 
reduction.  

iv) To reduce losses in transformers and improved release of 
KVA capacity for same KW.  

v) Saving of energy bill of the consumer.  
 

In order to ensure that operating power factor of 
equipments in a consumer installation are higher, shunt 

capacitors for individual equipments and / or for a group of 

equipments need to be installed at consumer premises. 
However, the technical parameters, switching systems and 

protection requirements for capacitors should be carefully 
decided to avoid the risk of under or over compensation of 

reactive power for this purpose.  
 

The MPERC has issued guide lines under Electricity Supply 
Code „2004 which provides the requirement and rating of 

LT shunt capacitors to be installed. The brief of the 
provisions is given here under : 

 
 All LT installations where the connected load of welding 

transformers exceeds 25% of the total connected load will 
be required to have suitable capacitor(s) installed so as to 

ensure power factor of not less than 80%. Consumers shall be 



liable to pay penalty specified by the Commission, from time 

to time, on account of poor power factor. (6.14) 
 

 Every L.T consumer, including irrigation pump set consumer, 
whose connected load includes induction motor(s) of capacity of 3 

BHP and above, shall arrange to install Low Tension Shunt 
Capacitors of appropriate capacity at his cost across the terminals 

of his motor(s).  

         The consumer on whose LT connection the meter provided by 

the licensee does not have the power factor recording feature, shall 
ensure installation of Capacitors as per ratings indicated in the 

following table and shall maintain these capacitors in working 
condition. 

 Sr. 

No. 

Rating of Individual Induction 

Motor 

KVAR Rating of LT 

Capacitors 

1. 3 BHP and above up to 5 BHP 1 

2. Above 5 BHP up to 7.5 BHP 2 

3. Above 7.5 BHP up to 10 BHP 3 

4. Above 10 BHP up to 15 BHP 4 

5. Above 15 BHP up to 20 BHP 5 

6. Above 20 BHP up to 30 BHP 6 

7. Above 30 BHP up to 40 BHP 7 

8. Above 40 BHP up to 50 BHP 8 

9. Above 50 BHP up to 100 BHP 9 

        The Consumer on whose L.T connection, the meter provided 

by the Licensee has the power factor recording feature, shall ensure 
that the capacitors installed by him ensure power factor of  80% 

and above. 

        Supply to LT installations with induction motor(s) of capacity 
of 3 BHP and above will not be given unless suitable capacitors to 

improve power factor are installed.   (6.15)( 10th Amendment 

dtd. 25-09-2006) 

 All LT consumers, other than consumers covered in clause 
6.15, with load of 50 kW or above, shall install capacitor of 

appropriate capacity so as to ensure power factor of 80% and 
above. Consumers shall be liable to pay penalty on account of 

poor power factor     (6.16) 
 LT consumer, in whose case the meter installed does not have 

power factor recording feature and who fails to provide LT 
capacitors as specified hereinbefore and fails to maintain 

these capacitors in working condition, would be liable to pay a 

surcharge as may be specified in the tariff order from time to 



time.  LT consumer in whose case the meter installed has 

power factor recording feature and who fails to maintain 
power factor as per specified limits, as recorded by meter, by 

installing appropriate capacitors, would be liable to pay a 
surcharge as may be specified in the tariff order from time to 

time.”( 6.17) 
 

 Installation where the average power factor is less than 70% 
levy demand/ minimum charges as applicable  (6.18)  

Provisions contained in Tariff order dated 18th May 2010 
relating to low power factor surcharge are as follows : 

 
(f) Welding surcharge is applicable to installations with welding 

transformers, where the connected load of welding transformers 
exceeds 25% of the total connected load and where suitable 

capacitors of prescribed capacity have not been installed so as to 

ensure power factor of not less than 0.8 lagging. Welding Surcharge 
of 75 (seventy five) paise per unit shall be levied for the 

consumption of the entire installation during the month. 
 

(g) For purposes of computing the connected load in kW of the 
welding transformers, a power factor of 0.6 shall be applied to the 

maximum current or kVA rating of such welding transformers. 
 

(h) Existing LT power consumer shall have to ensure that LT 
capacitor of proper rating is provided. However, Madhya Pradesh 

Electricity Supply Code 2004 may be referred for guidance. It shall 
be the responsibility of the consumer to ensure that overall average 

power factor during any month shall not be less than 0.8. In case of 
failure of the above criteria, the consumer shall be liable to pay low 

power factor surcharge on the entire billed amount against energy 

charge during the month at the rates given in tariff order. 
 

(i) Levy of welding/ power factor surcharges as indicated herein 
above shall be without prejudice to the rights of the licensee to 

disconnect the consumer‟s installation, if steps are not taken to 
improve the power factor by installing suitable shunt capacitors. 
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