Auto Transformer Explained

One Continuous Winding
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The autotransformer is a special type of power transformer.

Has a continuous winding that is tapped to provide either a step-up or a step-down function.

Much different from a conventional two-winding transformer.

Two-winding transformers have the primary and secondary windings electrically isolated from each other.



Auto Transformer Explained (cont.)

¢ = j B -da
4 S
total magnetic flux
passing through surface
L, B> | 0
: [‘ﬂ»
PP z P >
e - - =)
< - = 4
< = = >
Pa < -4 +
\ ~ <l
v, V¢ | LOAD

Primary and Secondary are Magnetically and Electrically coupled.

Some of the power delivered is like a typical 2W Transformer (magnetic)

The rest of the power delivered comes directly form the Source.

This means the Autotransformer can deliver more power than its winding rating.



Auto Transformer Explained (cont.)
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This is expected ... Power In = Power Out




Auto Transformer Explained (cont.)
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These results reveal that an autotransformer can deliver more power
(compared to a conventional two-winding transformer).

As long as the voltage ratio is small... Say less than 3.

Less copper, lower cost, and less I?R losses.

Possible disadvantage is that the primary and secondary are not “isolated”.

Now consider Autotransformer advantages

0 The rating of winding 1 would equal the rating of the shared winding
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Auto Transformer Explained (cont.)
Example 345/138 kV Autotransformer
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The “magical” difference is that the voltage across

/ this “partial” winding is less than the primary voltage.

and/or:
+ The Current in the “shared” winding is less
han the | :
207 kV than the load current
60 MVA
725 A
+
138 kV
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Dedicated to Power Engineening

Questions or Comments ...
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