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Determination of Voltage Regulation

•Direct method

• Indirect method(predetermine method)
 Synchronous impedance or E.M.F. method
 Ampere-turn or M.M.F. method
 ZPF or potier method



Open Circuit Test
(i) Start the prime mover and adjust the speed to the synchronous speed of the

alternator.

(ii) Keeping rheostat in the field circuit maximum, switch on the DC supply.

(iii) The TPST switch in the armature circuit is kept open.

(iv) With the help of rheostat, field current is varied from its minimum value to
the rated value. Due to this, flux increases, increasing the induced emf.
Hence voltmeter reading, which is measuring the value of open circuit
voltage increases. For various values of field current, voltmeter readings
are observed.



Synchronous impedance or E.M.F. method







Ampere Turn(AT)or MMF method 
• This method of finding voltage regulation considers the opposite view to

the synchronous impedance method. It assumes the armature leakage
reactance to be additional armature reaction.

• Neglecting armature resistance (always small), this method assumes that
change in terminal p.d. on load is due entirely to armature reaction.

• The same two tests (viz open-circuit and short-circuit test) are required
as for synchronous reactance determination; the interpretation of the
results only is different.

• Under short-circuit, the current lags by 90° (Ra considered zero) and the
power factor is zero. Hence the armature reaction is entirely
demagnetizing. Since the terminal p.d. is zero, all the field AT (ampere
turns) are neutralized by armature AT produced by the short circuit
armature current.







ZPF or potier method







Armature Reaction in Alternator

• When an alternator is running at no-load, there will be no
current flowing through the armature winding.

• The flux produced in the air-gap will be only due to the rotor
ampere-turns.

• When the alternator is loaded, the three-phase currents will
produce a totalling magnetic field in the air-gap.
Consequently, the air-gap flux is changed from the no-load
condition.

• The effect of armature flux on the flux produced by field
ampere-turns (i. e. rotor ampere-turns) is called armature
reaction.

When load p.f. is unity

When load p.f. is zero lagging

 When load p.f. is zero leading
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