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180 units
45 predicted end of life by 2023

132 kV Tapchangers
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720 units
345 predicted end of life by 2023

33 kV Tapchangers
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Transformer strategy — our focus today




Fibre mounted
under flashing tape




Continuous and variable
background transformer humming

Acoustic events produced by the
operation of the tap changer unit
(TC signals )

‘Other’ events, which are produced
either by the transformer itself
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Primary chromatic processing of TC events
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Modelling of results
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Opportunities

Y

Proved their Data not easy Requires Used on the Needs further

was an to interpret additional CLASS project  innovation to
opportunity to eg PD inputs to be to show wear be able to
collect data in more usable on TC weaponise

TPs Now BAU



Our strategy

Engaged
with Camlin Deve|oped
requirements
‘ Generate TC ,
lue f monitoring

value tor Needs to be

‘Weaponisation’ ENW easily
now interpreted

Collect more
richer timely
data
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Background

Goal: to process
recorded data
with tools
looking for trends
referable to
ageing of
tapchanger



Prototype installations

Three units Wide bandwidth Proved that motor
developed and sensors initially current is related to
installed to learn used to collect data the torque it applies
what we can or to fine tune from friction,
need to collect bandwidth of stiction etc

Sensors
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Alpha prototype installations

Three alpha
prototypes
installed and
commissioned in
July 2017

Winifred Road
Primary
Altrincham Grid
Baguley Primary

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 two of three
monitored tap
changers



Latest system overview

Tap changer Tap changer
; monitoring system

Transformer control kiosk

SFTP server collects
vibration and
current waveform
generated by each

.-::- Ambient

! Temperature .
LY | probe switchover
‘l‘_—b 01
2x temperature probes T T eters
(1x tap changer tank temp, or AE sensor
1x transformer tank temp.)
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Tap position

4x CTs (1x transformer current,
3x tap changer motor current)

Mains power input



Acquisition module
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Acquisition model

GSM
antenna

All
sensors

Tap changer
acquisition module

Buzby2
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Vibration and acoustic sensors

Sensitivity Plot
Temperature: 72 °F (22°C) Relative Humidity. 38 %
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Vibration and acoustic sensors
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chip Electromagnetic isolation
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Vibration and acoustic sensors

Sensitivity Plot
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Electro-mechanical system

-'" A

Acquisition

Module

Buzby2 EPC GSM Antenna

Power Supply

- o0 O

Cooling and Customized enclosures

Heating system suitable for indoor/outdoor .



Project status

Electromechanical
fully designed
(Lisburn)

Basic statistic
implemented on
server (Parma)

Acquisition
module fully
designed and

tested (Parma)

Site inspections
carried out to plan
installation

Linux software
designed and
tested (Glasgow)

40 systems
installation
scheduled

Three alpha
prototypes
installed and
commissioned

Statistical analysis
of incoming data
and algorithm
development to
determinate
‘system condition’
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Alpha prototype installation: Winifred Rd

Site: Winifred Road Primary
Tap changer type: Ferranti DC3

During the selector movement phase of last
step of switching sequence 5->4->3 or 3->4-
>5 arcing noise presence can be clearly
heard.

Switchover

Any other

switchover

o
-
.
7

4->3 or 4-5
switchover

Event_ID BS TapPos[#] AS TapPos[#]

20070717TO52222 3 4
20170717T055305 4 5
20170717T055808 5 4
201 70717T080014 4 5
201 70717T081220 5 4
20170717T091245 4 3
201 70717T091806 3 4
20170717T162033 4 3
20170717T163919 3 4
201 70717T172635 4 5
20170717T173504 5 4
20170717T191248 4 3
20170717T192946 3 4
20170717T193015 4 5
20170717T194042 5 4
20070717 T204802 4 5
20070717T213717 5 4
20170717T234952 4 3

Arching noise
while selector
moves 4->5

Switchowver
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Alpha prototype installation: Winifred Rd
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Observing tap usage statistics shows that tap 4 is the most used tap position
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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

Event_ID < TapPos[#] _TapPos[#]
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Next steps

40 sites are being Data collection ongoing Examine the key
installed now for next two years qguestions on TC

Use machine learning and Move from time based to
data mining to create a condition based
sighature envelope interventions

Develop a TC signature
for various TC models
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For more information

Please contact us if you have any questions or would like to arrange
a one-to-one briefing about our innovation projects
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