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Plan maintenance in advance
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Potential impacts of 
failing voltage transformer

▪ Protection impacts

– Improper relay operation

– False alarms sent to SCADA

– Misrepresentation of phase angle

– Corrupted voltage measurements

– Corrupted frequency signals

▪ Equipment/personnel impacts

– Substation equipment damage

– Personnel safety hazards
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Situational 
awareness 
software 
user interface

First voltage transformer failure
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Second voltage transformer failure
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Second voltage transformer failure

Return to normal
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Preprocessing

PU conversion Median filter Interpolation VΦ,PPVΦ

Derivative Median filter Interpolation θ′Φ,PPθΦ
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Failure detection

Time (hour)

M
a

g
n

it
u

d
e

 (
p

u
)

0.95

0.9

1

1.05

Postprocessing

–

+

CTH

A-phase alarm
TP

TD

MAFΣ 
t – T

t

DA

–

+

CTH

B-phase alarm
TP

TD

MAFΣ 
t – T

t

DB

–

+

CTH

C-phase alarm
TP

TD

MAFΣ 
t – T

t

DC



16

Postprocessing
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Questions?


