
UNIT-II REAL POWER – FREQUENCY CONTROL

1. What is the function of load frequency control?

The function of load frequency control is to change the control valve or gate opening of the prime

movers as a function of load variations in order to hold system frequency constant.

2. How is the real power in a power system controlled?

The real power in a power system is controlled by controlling the driving torques of the individual

turbines in the system.

3. How can the flow of high pressure steam controlled?

High pressure steam flow can be controlled by controlling the position of control valve or gate.

4. What is meant by fly ball speed governor?

Fly ball governor is a purely mechanical speed-sensitive device coupled directly to the hydraulic

amplifier which adjusts the control valve opening via the linkage mechanism.

5. What is the purpose of speed changer?

The purpose of speed changer is to restore the frequency to the initial value after operation of the

speed governors having steady state characteristics.

6. Define inertia constant.

Inertia constant is defined as the ratio of kinetic energy stored in the rotor to the MVA rating of the

generator.

7. Define regulation.

Regulation is defined as percentage rise in voltage when full load at the specified power factor is

switched off, the excitation being adjusted initially to give normal voltage.

8. State any two necessities to put alternators in parallel.

Alternators put in parallel because of the following reasons:

1.Local or regional power use may exceed the power of a single available generation.

2. Parallel alternators allow one or more units to be shut down for scheduled or emergency

maintenance while the load is being supplied with power.

9. Give two conditions for proper synchronizing of alternators.

The conditions for proper synchronization are:

1. The terminal voltage of the incoming machine must be exactly equal to that of the others or of

the bus bars connecting them.

2. The speed of the incoming machine must be search that its frequency equals to the bus bar

frequency.

10. Define per unit droop.
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The per unit droop or speed regulation (R) of the generating unit is defined as the magnitude of the

change in steady state speed, expressed in p.u. of rated speed, when the output of the unit gradually

reduced from 1.0 p.u. rated power to zero.

p.u. regulation, Rp.u. = [(f2-f1) / fr] / [PGR/Pr] p.u.

Where, f1 = Frequency at rated megawatt output, Hz.

f2 = Frequency at no-load, Hz.

PGR= Generated power at the unit R.

Pr = MW base.

11. Write the tie-line power deviation equation in terms of frequency.

The tie-line power deviation equation is given by,

ΔPtie,1= 2π T12 [∫Δf1dt - ∫Δf2dt]

Where, T12 = Synchronizing power coefficient

Δf1, Δf2 are incremental frequency changes of areas 1 and 2 respectively.

12. What is meant by control area?

Control area is a coherent area in which the generators are tightly coupled together. The frequency

is assumed to be the same throughout in static as well as dynamic conditions.

13. State the basic role of ALFC.

Basic role of Automatic Load Frequency Control is to maintain desired megawatt output of a

generator unit and assist in controlling the frequency of the larger interconnection.

14. Differentiate static and dynamic response of an ALFC loop.

Static response Dynamic response

It will inform about accuracy of frequency It will inform about stability of the loop

15. What is meant by AFRC?

Area frequency response coefficient (AFRC) is defined as the ratio between the incremental

disturbance input and change in steady state frequency. It is equal to the addition of load damping

constant and inverse of regulation.

16. State whether changes in AVR loop will be reflected in ALFC loop.

Changes in automatic voltage regulation loop must be felt in automatic load frequency control loop

as the internal e.m.f. (affected by AVR loop) determines the magnitude of the ideal power.

17. What are the assumptions made in dynamic response of uncontrolled case?

The assumptions made in dynamic response of uncontrolled case are,

1. The turbine dynamics are neglected
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2. Speed changer action is instantaneous

18. Explain the principle of tie-line bias control.

Principle of tie-line bias control is given below.

All operating pool members must contribute their share to frequency control in addition to taking

care of their own net interchange.

19. What is area control error?

Area control error (ACE) is the change in area frequency when used in integral control loop forced

the steady state frequency error to zero.

ACE = ΔPtie + b Δf

Where, ΔPtie = change in tie-line power,

Δf = change in frequency,

b = area frequency bias.

20. Write the equation governing the movement of point C in “speed governing mechanism”?

Movement of point C is given by,

ΔXC= -k1kc ΔPC + k2Δf

Where, k1, k2, and kc are constants used in speed governor.

ΔPC = change in real power

Δf = change in frequency
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