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Transformer and Transformer Feeder
Protection

The Power transformer is one of the most important
links in a power transmission and distribution
system. It also possesses a wide range of
characteristics and certain special features which
make complete protection difficult.

These conditions must be reviewed before the
detailed application of the protection is considered.

The choice of a suitable protection is also governed
by economic considerations. Although this factor
is no unique to power transformers, it is brought
into prominence by the wide range of transformer
ratings used in the transmission and distribution
systems which can vary from a few kVA up to
several hundred MVA. Only the simplest
protection, such as fuses, can be justified for the
lower ratings, whereas those of the highest ratings
should have the best protection that can be
designed.

Nature and effects of Transformer faults.

Afault on a transformer winding is controlled in
magnitude not only by the source and neutral
earthing impedance but also by the leakage
reactance of the transformer and the fact that the
fault voltage may differ from the system voltage
according to the position of the fault in the
winding. Several distinct cases arise; these are
examined below.

A. Star connected winding with neutral
point earthed through an impedance.

An earth fault on such a winding will give rise
to a current which is dependent on the value
of the earthing impedance and is also
proportional to the distance of the fault from

the neutral point, since the fault voltage will
be directly proportional to this distance.

The ratio of transformation between the
primary winding and the short circuited turns
also varies with the position of the fault, so
that the current which flows into the
transformer primary terminals will be in
proportion to the square of the fraction of the
winding which is short-circuited.

Star-connected winding with neutral
point solidly earthed.

The fault current in this case is controlled
mainly by the leakage reactance of the
winding, which varies in a complex manner
with the position of the fault. The variable fault
point voltage is also an important factor as in
the case of the impedance earthing, but the
reactance decreases so rapidly for points
approaching the neutral that the fault current
is actually highest for a fault near the neutral
end of the winding.

The fault current is modified as before by the
variable transformation ratio to give the input
current. As the fault current magnitude stays

High throughout the winding and since the
general scale of the current is high in the
absence of the external limiting impedance,
the input current remains at a substantial level
for faults at most points along the winding.

Delta-connected winding.

No part of delta-connected winding operates

with a voltage to earth of less than 50% of the
(contd. on page 4)
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Energy Conservation Day Celebrations at MEC, Emnkulum

iy i
AL NS e 7

|‘> l“ _‘o

' )
o 4

mmuoum {Hor
(mmmocim J

/-

— 7
mits
N\
u»\\
|

— |

T

ASsacin OH&ELEcmcnumn WG, go
| M L{ l‘”{:?"?' '

 ARYADAN MOHANNED ()

.._.u  Minister for £
o u,‘;";‘,. BENNY sennun

mwmllw 5 ElECTRIC‘ ""!

7 "HYB

5

\
S &

AR

WRBARRARE
ety
"

L=
¥y

muEw e




