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“the voltage regulation of the trans-
marym'g loads

Transformer Module
Power Supply Module (0-220Vac) _____EMS 88.
sformer regulatlon 1s of considerable impor- AC Metering Module (250/250V) EMS 84,
tance. The secondary voltage is also dependent AC Metering Module (0.25/0.254)  EMS 84.

upon whether the power factor of the load is lead- Resistance Module EMS 83
ing, lagging or unity. Therefore, it should be known Inductance Module - EMS 83.
how the transformer will behave when it is loaded Capacitance Module o EMS 83
with a capacitive, an inductive or a resistive load. ~  Connection Leads EMS 89

If a transformer were perfect (ideal) its wind-
ings would have no resistance. Furthermore, it PROCEDURE
would require no reactive power (vars) to set up St
the magnetic field withinit. Such a transformer Caution: High voltages are present in this Labos
would have perfect regulation under all load con-  tory Experiment! Do not make any connectio
~~ditions"and the “secoridary voltage would remain  with the power on! The power should be turn
~~~~absolutely But; practical transformers do " off after completing each individual 1 measuremen
have wmdmg resxstance and they do require reac-
tive power to produce their magnetic fields. The
primary and secondary wmdmgs possess, therefore,
an overall resistance R and an overall reactance X.
The * equlvalent circuit of a power, transformer
' havmg a turns ratio of I fo I, can be approxi-
_mated_ by the circuit shown in Fig. 41-1.The actual
transformer terminals are P, P,on the primary side
and .S’, Sz‘ on the secondary.

— ln between these-terminals we have shown the
._ytransformer as being composed of a perfect (ideal)
transformer-in series with an impedance consisting
of R and X, which represents its imperfections. It is
clear that if the primary voltage is held constant,
then the secondary voltage will vary thh loading Fig. 41-2
because of R and X:':

An interesting feature arises with a capacitive
load, because partial resonance is set up between epames
the capacitance and the reactance X so that the O 1. Using your EMS Transformer, Power Supy
secondary voltage -E,-may actuaily tend to rise as Resistance and AC Metering Modules, connect t
the capacitive load value increases. circuit shown in Fig. 41-2. i

41-2 . LABORATORY EXPERIMENT NO.




: O 2. a) Place all of the Resistance Module switches
“‘“3*" “-in their open position for zero load current.
,»,@D b) Turn on the power supply and adjust for
‘.. .exactly 220Vac as indicated by voltmeter E, .

3 [0 - ¢) Measure and record in Table 41-1 the input
..—wcurrent /,, the output current /, and the output
_ _voltage E,. ‘

=0 d)Adjust the load resistance Z; to 44009.
.-v:Make sure that the input voltage remains at exactly
__.220Vac. Measure and record /,, I, and E, .

: D e) Repeat (d) for each of the listed values in
Table 41-1.

f) Return the voltage to zero and turn off the
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Table 41-1 o
'~ DO3. a) Calculate the transformer

the no:load and fullload output wvoltages from
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q;wD b) Does the primary winding VA equal the

A

secondary winding VA4 for every value of load re-
sistance in the Table? Explairn.
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0 4. a) Repeat Procedure 2 using the Inductance
Module EMS 8328 in place of the resistance load.
O b)Record your measurements in Table 4]-2.
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Table 41-2

[15. a) Repeat Procedure 2 using the Capacitance
Moduie EMS 8338 in place of the resistance load.
O b)Record your measurements in Table 41-3.
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Table 41-3
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06. You will now construct an output voltage
E, vs cutput current {, regulation curve for each

type of

I's

transformer load.
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Plot your recorded values of £,
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and capacitive ( Table 41-3) loads. Label these curves 2. A transformer has a very low 1mpedm¢e
“inductive load” and “‘capacitive load”. (small R and X):
a) What effect does this have on the l'eguhtmn';
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LOAD CURRENT ( I,) mAac 3. Very large transformers are sometimes de?
signed not to have optimum regulation properties
Fig. 41-3 in order for the associated circuit breakers to be
within reasonable size. Explain. ;
TEST YOUR KNOWLEDGE

1. Exﬁlain why the output voltage increases
when capacitance loading is used. m—— '

P g

4. Will transformer heating be approximately
the same for resistive, inductive or capacitive load:
of the same VA rating? Explain.
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