
UNIT-III REACTIVE POWER – VOLTAGE CONTROL

1. List the various components of AVR loop?

The components of automatic voltage regulator loop are exciter, comparator, amplifier, rectifier and

synchronous generator.

2. What are the types of excitation system?

The types of excitation system are,

1. D.C. excitation system

2. A.C. excitation system

3. Static excitation system

3. What is the condition to determine K value in AVR loop?

The condition of K value in automatic voltage regulator is given by,

K > (100/P) -1

Where, P is the percentage setting of ratio between change in error voltage to reference voltage.

4. What are the effects of AVR loop?

The effects of automatic voltage regulator loop are,

1. Automatic voltage regulator must regulate the terminal voltage |V| within required static

accuracy limit.

2. Automatic voltage regulator must have sufficient speed response.

3. Automatic voltage regulator must be stable.

5. What is the significance of stability compensation in AVR loop?

The significance of stability compensation in automatic voltage regulator loop is to improves the

dynamic response characteristics without affecting the static loop gain.

6. What is the disadvantage of switched capacitors are employed for compensation?

When switched capacitors are employed for compensation, these should be disconnected

immediately under light load conditions to avoid excessive voltage rise and Ferro resonance in

presence of transformers.

7. What are the methods of increasing AVR response?

The methods of increasing AVR response are,

1. Provision of separate excitation for the self excited exciter.

2. Increase of ceiling voltage by decreasing the permanent external field circuit resistance or by

increasing excitation voltage E.

3. Reduction of number of field turns to reduce the time constant.
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4. Increase of both excitation voltage and field resistance in the same ratio, so that ceiling voltage

is unaltered but time constant reduces.

5. Provision of new armature winding for higher voltage operation.

8. Distinguish between on load and off load tap changing.

On load tap changing Off load tap changing

It requires the disconnection of transformer when the tap

setting is to be changed

The voltage is maximum value and since the currents

are divided equally and flow in opposition through

the coils, the resultant flux is zero and hence the

impedance will be minimum

9. What is synchronous condenser?

Synchronous condenser is a synchronous motor running at no-load and having excitation adjustable

over a wide range. It feeds positive VARs into the line under overexcited conditions and negative

VARs when under excited.

10. Write about static VAR compensator (SVC).

Static VAR Compensator (SVC) comprise capacitor bank fixed or switched or fixed capacitor bank

and switched reactor bank in parallel. These compensators draw reactive power from the line

thereby regulating voltage, improve stability (steady state and dynamic), control overvoltage and

reduce voltage and current unbalances. In HVDC application these compensators provide the

required reactive power and damp out sub harmonic oscillations.

11. What are static VAR switches or systems?

Static VAR switches or systems are Static VAR compensators which use switching for VAR

control. It means that terminology wise SVC=SVS.

12. Give some of the static compensators schemes.

Schemes of static compensators

1. Saturated reactor

2. Thyristor- Controlled Reactor (TCR)

3. Thyristor Switched capacitor (TSC)

4. Combined TCR and TSC compensator.

13. What is tap changing transformers?

Tap changing transformers are the power transformers and many distribution transformers which

have taps in one or more windings for changing the turn’s ratio.
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14. Write the types of tap changing transformers.

Types of tap changing transformers

1. Off- load tap changing transformers.

2. Tap changing under load transformers.

15. What are static shunt compensators?

Static shunt compensators (capacitors) fall into the class of active components. They have no

moving parts. They are used for surge-impedance compensation and for compensation by sectioning

in long distance, high voltage transmission systems.

16. What is synchronous condenser?

Synchronous condenser is the synchronous motor operating on no load condition. It feeds positive

VARs into the line when over-excited conditions and feeds negative VARs when under-excited.

17. What are the methods of voltage control?

The methods of voltage control are,

1. Excitation control.

2. Static shunt capacitors.

3. Static series capacitors.

4. Static shunt reactors.

5. Synchronous condensers.

6. Tap changing transformer.

7. Booster transformer.

8. Regulating transformer

9. Static VAR compensators

18. Compare shunt and series capacitors?

Shunt Capacitors Series capacitors’

1. The function of shunt capacitor applied as the single

unit or in groups of units is to supply lagging KVAR

to the system at the point where they are connected.

1. These are used to reduce inductive reactance

between supply point and load.

2. It is mainly used for power factor correction at the

load terminal of low voltage.

2. It is mainly used to compensate the effect of

series reactance.

3. If the load VAR requirement is small, shunt

capacitors are of high use.

3. If the load VAR requirement is small, series

capacitors are of small use.

4. If the total line reactance is high, shunt capacitors

are not effective

4. If the total line reactance is high, series

capacitors are very effective and stability is
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improved.

19. Where are synchronous condensers installed?

Synchronous condenser is installed to the tertiary winding of the main transformer for voltage and

reactive power control at both transmission and subtransmission levels. A neutral point is provided

by the earthing transformer.

20. What are the advantages of synchronous compensators?

The advantages of synchronous compensators are,

1. Flexibility of operation for all load conditions.

2. As the losses are considerable compared with static capacitors and the power factor is not zero.

21. What are the disadvantages of synchronous compensators?

The disadvantages of synchronous compensators are,

1. Cost of installation is high.

2. Losses of synchronous condensers are much higher compared to those of capacitors.

22. What are the properties of static compensators?

The properties of static compensators are,

1. Maintain voltage at or near a constant level.

2. Improve power system stability.

3. Improve power factor.

4. Correct phase unbalance

23. What is meant by regulating transformer?

Regulating transformer is the transformer which is designed for small adjustment of voltage instead

of changing the voltage levels. It consists of 3 phase autotransformer (or) exciting transformer and

series transformers.

24. What is booster transformer?

Booster transformer is a compensating device which gives as in-phase boost similar to tap changing

transformer.

25. What is SVC?

Static VAR compensators are located in receiving substations and distribution systems for smooth

and stepless variation of compensation of reactive power injected into line, by shunt capacitors and

shunt reactors.

26. What are the types of SVCs?

The types of static VAR compensators are,

1. Reactors with DC controlled saturation.

2. Thyristor controlled shunt reactors.
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3. Thyristor controlled high impedance transformer.

4. Thyristor controlled reactor compensator.
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