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EZCT TURNS RATIO MEASUREMENT

The Vanguard EZCT line of products use the voltage method to measure the turns-ratio on
current transformers. A typical connection for a stand-alone CT is shown in figure 1.

Figure 1

The EZCT applies a test voltage (V1) to the CT secondary winding. The induced voltage (V2) is
sensed through the CT primary winding. In this case a single conductor is used. By definition,
the turns-ratio is the voltage ratio:
Ratio=
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Figure 2A shows a typical connection of a CT mounted on the primary bushing of a single phase
transformer. When the voltage V1 is introduced to the CT's secondary winding, there is an
induced voltage (V3) on the primary winding of this single phase transformer. Since the only
access to the transformer is between terminals H1-H2, The V3 voltage will be included and the
turns-ratio will be:

Ratio=

(

)

Figure 2A

Ideally, we would like to eliminate the V3 voltage and only see the V2 voltage. If the induced V3
voltage on the transformer winding cannot be eliminated, the turns-ratio measured will be
wrong!
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Since this is a single phase transformer, and the transformer secondary winding is accessible,
the user can apply a jumper to short out the transformer secondary winding as shown in Figure
2B. By shorting out the transformer secondary winding, the user can eliminate most of the V3
voltage (V3=0V).
Now the turns-ratio will be:
Ratio=

Figure 2B
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Figure 3 shows a CT mounted on an auto-transformer. This configuration is very similar to the
CT mounted on a single phase transformer, the main difference being the secondary winding is
part of the primary winding.
The turns-ratio in this case will be:

Ratio=

(

)

=

(

)

Figure 3

By shorting out the transformer secondary winding (X1 to H0/X0); we can eliminate the voltage
induced from X1 to H0/X0. The voltage V3 cannot be eliminated and will create an error in the
CT turns ratio measurement. The amount of error depends on the amount of turns of the
secondary windings.
The alternative method to verify the CT turns ratio is shown in figure 5 & 6.
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Figure 4 shows a CT mounted on a typical shunt reactor. This configuration is very similar to the
CT mounted on a single phase transformer, the main difference being the lack of the secondary
winding! The turns-ratio in this case will be:

Ratio=

(

)

Figure 4

Since there is no secondary winding on the shunt reactor, the V3 voltage cannot be eliminated
from the connection. The turns-ratio measurement from using this method will always have
some built-in error. The amount of error depends on the size of the reactor winding and the
number of turns on the CT's secondary winding. The alternative method to verify the CT turns
ratio is shown in figures 5 and 6.
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Figure 5 shows a CT with 5 taps. The turns-ratio of the CT can be measured by treating the CT
secondary winding as an auto-transformer. When using this method, the effect of the shunt
reactor winding is totally eliminated.
The turns-ratio [(X1-X5)/(X2-X5)] measured by the EZCT or any electronic TTR will be as follows:

Ratio =

Figure 5

From the name plate of the CT shown in table below, the turns-ratio can be calculated as
follows:
Ratio

Terminal

1200-5A

X1-X5

1000-5A

X2-X5

Calculated Ratio =

(

)

(

)

=

(

)

(

)

=

= 1.20
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A common practice for verifying the CT turns-ratio in the field is to apply an AC voltage to the
CT secondary full winding (X1-X5). A volt meter can be used to verify the voltage drop across
the CT terminals.
For example, if a 120Vac voltage is applied to the X1-X5 of this CT, the voltage reading across
X2-X5 is expected as follows:
(

)

(

)

(

)

=

= 1.2

= 1.2

V (x2-x5) = 100V

Figure 6

This method also eliminates the effect of the auto-transformer or reactor windings.
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Figure 7
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Figure 8
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