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1 Introduction

All the transformers are tested before placing them in the field. By performing
these tests, we can determine the parameters of a transformer to compute its
performance characteristics (like voltage regulation and efficiency etc.). Large

transformers cannot be tested by direct loading because of the following reasons:

(1) It is almost impossible to arrange such a large load required for direct

loading.
(i1) While performing test by direct loading, there is huge power wastage.
(i11) It is very inconvenient to handle the power equipment.

1.1 Types of Transformer Tests

Tests of transformer done at the manufacturer’s premises —

e Type tests.
e Routine tests.

e Special tests.

Tests of transformer done at the consumer’s site
e Pre-commissioning tests.
e Periodic tests.

e Emergency tests.
1.1.1 Type Tests of Transformer

The type tests of a transformer are performed at the manufacturer’s premises

to prove the design expectations and consumer’s specifications. The type tests are
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performed in a prototype unit, not in all manufactured units and these tests confirm

the basic and main design criteria of the transformer.
Following transformer tests are included in the type tests —

e Transformation ratio test.

e Winding resistance test of transformer.

e Measurement of core losses and no-load current through open-circuit
test.

e Measurement of short circuit impedance and copper losses through
short-circuit test.

e Transformer vector group test.

e Measurement of insulation resistance.

¢ Dielectric test of transformer.

e On-load tap-changer test.

e Temperature rise test.

e Vacuum test of tank and radiators.

1.1.2 Routine Tests of Transformer

The routine tests of a transformer are performed to confirm the operational

performance of the transformer and being performed on every units manufactured.
Following tests are included in the routine tests —

e Winding resistance test of transformer
e Transformation ratio test
e Measurement of core losses and no-load current through open-circuit

test
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e Measurement of short circuit impedance and copper losses through
short-circuit test

e Transformer vector group test

e Dielectric test of transformer

e On-load tap-changer test

e Oil pressure to check against the leakages of joints and gaskets.

1.1.3 Special Tests of Transformer

The special tests of transformer are performed depending upon customer’s
requirements to gathering the information which is useful during the operation and

maintenance of the transformer.
The special tests of transformer include the following tests —

e Dielectric test of transformer

e Short-circuit test

e Measurement of acoustic noise level

e Measurement of no-load current harmonics

e Measurement of zero-sequence impedance of the 3-phase transformer
e Measurement of power drawn by cooling fans and oil pumps

e Tests on accessories e.g. buchholz relay, oil preservator, temperature

indicators, pressure relief devices etc.

To furnish the required information open circuit and short circuit tests are
conducted conveniently without actually loading the transformer. The other important
tests which are conducted on a transformer are polarity test voltage ratio test and

Back-to-back test.
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2 Polarity test

Polarity test is performed to determine the terminals with same instantaneous
polarity of the two windings when terminals are not being marked. The relative

polarities of the primary and secondary terminals are required to be known for
(1) interconnecting two or more transformers in parallel.

(1) connecting three single-phase transformers while doing poly-phase

transformation of power.
(i11) connecting windings of the same transformer in parallel or series.

For determining the relative polarity of the two windings of a transformer, the
two winding are connected in series and a voltmeter is connected across them as
shown in Fig. 1. One of the winding (preferably HV winding) is excited from a
suitable AC voltage (less than rated value). If the polarities of the windings are as
marked on the diagram, then the windings will have a subtractive polarity and the
voltmeter will read the difference of E1 and E2 (i.e., E1 — E2). If the voltmeter reads

E1 + E2 the polarity marking of one of the windings must be reversed.
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Polarity test

Fig 1. Block diagram for Polarity test.
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3 Open circuit test

This test is carried out at rated voltage to determine the no-load loss or core
loss or iron loss. It is also used to determine no-load current I, which is helpful in
finding the no-load parameters i.e., exciting resistance R, and exciting reactance X,

of the transformer.

Usually, this test is performed on low voltage side of the transformer, i.e., all
the measuring instruments such as voltmeter (V), wattmeter (W) and ammeter (A) are
connected in low-voltage side (say primary). The primary winding is then connected
to the normal rated voltage V, and frequency as given on the name plate of the
transformer. The secondary side is kept open or connected to a voltmeter V' as shown

in Fig. 2.

Since the secondary (high voltage winding) is open circuited, the current drawn
by the primary is called no-load current I, measured by the ammeter A. The value of
no-load current I is very small usually 2 to 10% of the rated full-load current. Thus,
the copper loss in the primary is negligibly small and no copper loss occurs in the
secondary as it is open. Therefore, wattmeter reading W, only represents the core or
iron losses for all practical purposes. These core losses are constant at all loads. The
voltmeter V' if connected on the secondary side measures the secondary induced

voltage V,.

The ratio of voltmeter readings, V,/ V, gives the transformation ratio of the

transformer
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