
ll electrical loads which operate by means of magnetic fields/electromagnetic field 
effects, such As motors, transformers, fluorescent lighting etc., basically consume two 
types of power, namely, active power and reactive power

ACTIVE POWER
It is the power used by the loads to meet the functional output requirement.

REACTIVE POWER
It is the power used by the load to meet its magnetic field equipments and the requirements of 
magnetic losses.

The reactive power is always 90 degree out of phase with respect to the active power.

The unit normally used to express the reactive power is VAr
(in practical usage kvar)

The apparent power kVA is the vector sum of active and reactivepower.
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It is now obvious that both active and reactive energy are necessary inputs in all electrical 
systems. However the flow of reactive power has certain negative aspects which result in 
increased cost of electrical systems and also drop in the efficiency of system operations. The 
increased flow of reactive power results in the following adverse conditions.

Overloading of Generator.
Increased I2R losses leading to additional heating and loss of energy.
Higher KVA Demand on the system.

EFFECTS OF REACTIVE ENERGY:

Capacitors are most cost effective and reliable static devices which can generate and supply 
reactive power (energy). Capacitors consume virtually negligible active power and able to 
produce reactive power locally, thus enabling Power Factor Correction for inductive loads.

POWER FACTOR CORRECTION:
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By providing proper reactive energy management the 
adverse effect of flow of reactive energy can be 
minimized

Fig.3 provides some of the benefits of Reactive power 
management

BENEFITS OF IMPROVING 
REACTIVE ENERGY MANAGEMENT :

Fig.1 Fig.2

Fig.3



1. INCREASE IN AVAILABLE POWER

A higher power factor  optimizes an electrical installation. Fitting APFC system on generator side  
increases available power at load side.

The table showsthe increased available power at the generator output by improving power factor 
from 0.7 to 0.95 Pf

EXAMPLE 1

Calculation for additional load in kW that can be connected to the generator by improving power 
factor
Generator Capacity = 250 KVA
Loading Capacity = 200 KVA  (80% Loading)
Initial Pf 1  = 0.70 pf
Target Pf 2  = 0.95 pf
PF   = kW1 / kVA
kW 1   = kVA x Pf1
   = 140 kW
kW2   = kVA x Pf2
   = 190 kW
Additional kW that can be connected = 190 – 140
      = 50 kW
% of Additional load    = 50 / 140 x 100
                                                               = 35 %
EXAMPLE 2

Calculation for additional load in kW that can be connected to the generator by improving power 
factor from 0.7 to 0.95
Generator Capacity = 500 kVA 
Loading Capacity = 400 kVA (80 % Loading)
Initial Pf1  = 0.70 Pf
Target Pf2  = 0.95Pf
kW1   = kVA x Pf1
   = 280 kW
kW2   = kVA x Pf2
   = 380 kW
Additional kW that can be connected = 380 – 280
                                                              = 100 kW
% of Additional load                             =100 / 280 x 100
                                                               = 35 %

P.F Additional available power (kW) 
0.7 0% 
0.8 14.2% 
0.9 28.5% 
0.95 35% 

P.F Additional available power (kW) 
0.7 0% 
0.8 14.2% 

0.9 28.5% 
0.95 35% 

!
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2. REDUCTION IN LINE CURRENT

Installing APFC Equipment results in
Reduce line current from source
Reduction in conductor cross section and reduced losses

The table shows that reduction of line current from the generator by improving power factor from 
0.7 to 0.95 Pf

EXAMPLE 1

Generator Capacity = 250 kVA
Loading Capacity = 200 kVA
kVA1   = kW1 / Pf1
   = 140 / 0.7
   = 200 kVA
I1   = kVA x 1000 / 1.732 x V
   = 200 x 1000 / 1.732 x 440
   = 262.4 A (Before Pf Compensation)
kVA2   = kW / Pf2
   = 140 / 0.95
   = 147.36 
I2   = kVA x 1000 / 1.732 xV
   = 147.36 x 1000 / 1.732 x 440
   = 193.36 A (After Pf Compensation)
Reduction of line current = 262.4 – 193.36
    = 69.04 A 
% of Reduction of linecurrent = 69.04 / 262.4 x 100
    = 26.3%
EXAMPLE 2

Generator Capacity = 500kVA
Loading Capacity = 400 kVA (80 % Loading)
kVA1   = kW1 / Pf1
   = 280 / 0.7
   = 400 kVA
I1   = kVA x 1000 / 1.732 x V
   = 400 x 1000 / 1.732 x 440
   = 524A (Before Pf Compensation)
kVA2   = kW / Pf2
   = 280 / 0.95
   = 294 kVA
I2   = kVA x 1000 / 1.732 xV
   = 294 x 1000 / 1.732 x 440
   = 385 A (After Pf Compensation)
Reduction of  line current  = 524 – 385
     = 139 A 
% of Reduction of line current = 139 / 524 x 100
     = 26.5%
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P.F Reduction of  Line Current 
0.7 0% 
0.8 12.35% 
0.9 22.6% 
0.95 26.3% 

P.F Reduction of Line Current 
0.7 0% 
0.8 12.5% 
0.9 22.6% 

0.95 26.3% 



3. MAXIMUM CURRENT AT VARIOUS POWER FACTORS FOR 415V ALTERNATOR  
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Note:
1.For H.T. Alternators, please refer manufactures specifications.
2.Resistive and water loads have unity power factor.


