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Acoustic/Vibration-Based
Condition Monitoring System
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Background
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Goal: to process
recorded data
with DSP and Al
tools looking for
trends referable
to ageing of
tapchanger




System overview
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Acquisition module
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Acquisition model
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Vibration and acoustic sensors
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Vibration and acoustic sensors
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Vibration and acoustic sensors

Sensitivity Plot
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Electro-mechanical system
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Cooling and Customized enclosures

\k(u CAMLIN Heating system suitable for indoor/outdoor



Project status

Electromechanical
fully designed
(Lisburn)

Basic statistic

implemented on
server (Parma)
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Acquisition module
fully designed and
tested (Parma)

Site inspections

carried out to plan
installation

Linux software Three alpha
designed and prototype installed
tested (Glasgow) and commissioned

Statistical analysis
of incoming data
and algorithm
development to
determinate
“system condition”

40 systems
installation
scheduled
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Alpha Prototype Installations

3 Alpha prototype
installed and
commissioned on
July 2017

Winifred Road
Primary
Altrincham Grid
Baguley Primary
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Complete
waveform from
Accelerometer and
CTs @ 192kHz

Temperatures

Tap position for
each switching
event

All data sent to
remote server

Introduction of
specific lossless
compression
reduced data size
by 50%

Installed system
generate on
average 3/4 events
per day each
around 15/25MB

Each system
should generate
about 2/3 GB per

month

Down sampling of
CT’s waveform
should be
implemented to
reduce data of
about 30%

Preliminary “hand-
crafted” data
analysis has
identified issues
on 2 of 3
monitored tap
changers



Event_ID BS_TapPos[#] AS_TapPosl#]
Site: Winifred Road Primary 2017073 7055305 a 5
o iaorioToRo0n > 5
Tap changer type: Ferranti DC3 isoTosias z 5
20170717T0O91806 3 4
During the selector movement phase of 201707277163915 2 E
last step of switching sequence 5->4->3 or 2017071 o248 a 5
. . 20170717T192946 3 4
3->4->5 arcing noise presence can be 201707177193015 a >
20170717T194042 5 4
Clea rly hea rd' 20170717T204802 a 5
e isooirTariess > 5

Switchover

Any other | | 4>30r4-5
switchover switchover

Switchower
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Observing tap usage statistics shows that tap 4 is the most used tap position.
Currently the tap changer is on fixed tap awaiting inspection.
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Alpha prototype installation: Altrincham

Site: Altrincham Grid

Tap changer type: Fuller HS319 ® Recorded anomalous events ® 2/3
time per week always involving tap 8 ® Currently under investigation
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