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ABSTRACT 

With the depletion of conventional sources of energy, another emerging area 

for application of VAr controllers has been the brushless power generation from 

non-conventional energy sources such as wind, microhydel etc. 

The performance of a novel t wo-reactor VAr controller, developed at IIT 

Delhi, has been studied and described in this thesis. Both trigger delay (a) and 

offset delay (4 angle controls have been applied and their effect on inductive VAr 

control capability of the controller has been observed. The current harmonics 

injected by the VAr controller into the power source also have been investigated. 

It has been observed that t'wo-reactor VAr controller, with only a-control, 

has a poor VAr-a characteristic. In order to improve the VAr control capability an 

offset angle (t) control has been introduced in the present work. The characteristics 

of the VAr controller with a and4control have been theoretically analysed, and its 

performance has been experimentally verified. The results indicate, it is possible 

to achieve better VAr control with a-Acontrol. 

The possibility of the VAr controller being used as an excitation controller 

in a capacitor self-excited induction generator has been studied. The performance 
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of self excited induction generator with t wo-reactor VAr controller has shown the 

effectiveness of the VAr controller in maintaining constant terminal voltage. 

A mathematical model of the induction generator with the two-reactor VAr 

controller has been developed. This has been done to evaluate the performance of 

the system. The effects of the presence of harmonic currents on the system 

performance also have been evaluated, at different operating conditions depending 

on a and A . 

A power balancer, which is a 6-pulse phase controlled bridge convertor, with a. 

resistance load on the dc side, is connected at the generator terminals. This 

provides real power balance under low frequency external load perturbation to the 

generator. The effect of the power balancer on the performance of the induction 

generators  with two-reactor VAr controller, has been studied in presence of low 

frequency external load perturbation. 
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SYMBOLS 

VAr - 	Volt Ampere Reactive 

E - 	Generated Voltage 

✓ - 	System Line Voltage 

a 	- 	Trigger Delay Angle 

B - 	Trigger Advance Angle 

Li 	- 	Offset Angle 

Xv - 	Inductive Reactance of VAr Controller 

dc - 	Direct Current 

ac - 	Alternating Current 

Vm - 	Voltage Amplitude 

Vr 	Reactor Voltage 

ir 	Reactor Current 

f. 1 	- 	Input Frequency 

K - 	Phase of Ripple Voltage 

ID 	- 	Rippl,eVoltage Pulse Number 

e1 - 	Lower Current Zero of Current Lobe 

eh 	Upper Current Zero of Current Lobe 

e - 	Angle of Current Lobe 

- 	Current Conduction Angle 

di/dt- 	Current Derivative 

dv/dt- 	Voltage Derivative 

rms - 	Root Mean Square 

inlet 	Index of Input Current Lobe 

an,bn, 	Harmonic ComponentS 
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V - Speed 

I
11 - 	Reactive Load equivalent Current 

P 	- 	Number of poles 

n 	- 	Revolutions per Second 

F - Frequency 

Z 	- 	Impedance 

P1 	Load power 

AF 	Micro Farad 

Current Conduction Angle 

VA 	Volt - Ampere 

Zsn - 	Harmonic Stator Impedance 

Zrn - 	Harmonic Rotor Impedance 

Zin 	Harmonic Load Impedaince 

Prn 	Harmonic Rotor Loss 

Psn 	Harmonic Stator Loss 

Isn 	Harmonic Stator Current 

Irn 	Harmonic Rotor Current 

Iln - 	Harmonic Load Current 

pf 	Power Factor 

pu 	Per Unit. 

Ohm 

Icn 	Harmonic capacitor current 

V
tn 	Harmonic terminal voltage 
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- Fundamental Component of Current 

Ia 	- 	Active Component of Current 

Ir - 	Reactive Component of Current 

an - 	New Trigger Delay Angle 

An 	- 	New Trigger Advance Angle 

C 	- 	Capacitance 

Ls - 	Stator Inductance 
O 

Lr - 	Rotor Inductance 

Lm - 	Magnetising Inductance 

Rs - 	Stator Resistance 

Rr - 	Rotor Resistance 

S 	- 	Slip 

Vt - 	Terminal Voltage 

Vg - 	Airgap Voltage 

lc - 	Capacitor Current 

Im - 	Magnetising Current. 

Is - 	Stator Current 

Ir - 	Rotor Current 

IRL - 	Resistive Component of Load Current. 

IXL - 	Indcutive Component of Load current. 

Xc - 	Capacitive Reactance 

Xm - 	Magnetising Reactance 

Xr 

- 	

Rotor leakP-,e. 

Xs 

- 	

Stator -Leakage reactance 
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