CONSULTANCY SERVICES

Evolution of Partial Discharge
Detection Services -
A Local Perspective

New Zealand'’s pioneering commercial PD testing service was launched midway through 1998, a
time when many of us were likely still using dialup at home to connect to the World Wide Web
and smartphones with touch screens were still just a twinkle in the eye of the late Steve Jobs.

The venerable Partial

Discharge Locator (PDL1),
it's modern replacement the
UltraTEV Locator and todays
Ubiquitous UltraTEV Plus®.

years for Apple to release the first iPhone
reminding us of the rapid advances in
technology since the early 2000', and just
how much of this progress has become
embedded into our everyday lives.

Greg Linton was ‘in on the ground floor’
as Hamer Technology's Field Services
Technician before purchasing the business
and rebranding to HV Diagnostic Services
Limited in July 2004. In those early days he
got about the country with EA Technology's
Partial Discharge Locator together with the
separate, and equally unwieldly Detectaids
T950 Ultrasonic Detector.

Right from day one the local, specialised
offering has been built in partnership
with the knowledge and experience of UK
Headquartered EA Technology, recognised
for their world-leading expertise in electrical
assets and management thereof, award
winning diagnostic instruments & technical
services and expert consultancy. Initially
tethered to Capenhurst, Chester the

I n fact it would take almost another 10
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company now has a global presence with
key people in 4 regional offices supported by
over 25 International Distributors.

So with more than 20 years dedicated to
the Electricity Supply Industry including on
the majority of New Zealand Distribution
Networks, Large HV Industrial Consumers
and Generation sites, let’s take a look back
at the technology along with some of the
significant success’s along the way.

TEV IN 2000

So, starting at the beginning with the Partial
Discharge Locator and one of our most
enduring finds. The PDL1 measured TEV,
just Amplitude (no pulse counts or fancy
PRPD here) but with the addition of the
second probe and time of flight circuitry
could determine the signal direction
allowing the actual source to be pinpointed
through comparison of signal arrival times.
This switchboard was 1988 South Wales
which included HG12 Vacuum breakers,
with one of the seven feeders displaying

both elevated Switch Tank and Termination
Box, 20dBmV above the Background and
significantly higher than its peers. Double
probing indicated the Termination Box was
the source so despite its outwardly excellent
appearance an outage was arranged. A box
designed for compound but fitted with an
Air-spaced Termination and gasketed ‘shut’
can sometimes develop into a problematic
combination, in this case exacerbated by the
coloured phase markings, their position and
non-rated material ultimately responsible.
This was detected during a routine survey
allowing contractors to remedy and the Asset
owner to avoid a certain failure.

ULTRASONIC IN THE ISLANDS

By 2014 we'd already been using the second-
gen UltraTEV Locator for several years,
an instrument considerably smaller and
lighter than its predecessor but which also
combined both TEV and Ultrasonic detection,
plus function checking capability into a
single package. Other improvements were
the colour touch screen control, Pulse per
cycle measurement and Severity calculation
for TEV discharge, and this instrument also
added a RFCT sensor for use on cables for the
first time. A full suite of Ultrasonic accessories
included a magnetic contact probe allowing
assessment of sealed chambers where no air
gap existed, and this could've been useful to
us back in 2000. Here HV Diagnostic Services
goes International assisting in the Pacific
Islands to locate the source of an ozone
smell within a critical Substation at the main
Generation plant in the Nation's Capital
(Oct 2014 back issue, https://hvds.co.nz/wp-
content/uploads/2020/11/hvds-pacific-2.pdf).
This defect displays impressive electrical
treeing and erosion of the insulation surface as
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discovered on their in-service equipment. The
Network Operator was naturally delighted with
the outcome and this particular epoxy-resin
component is proudly part the HVDS collection
of PD artefacts gathered over the years.

ITS 2021....
PROBLEM
In this final case we encounter an anomaly
generating both high TEV and Ultrasonic
discharge activity. The UltraTEV Plus?
instrument, currently the top of the tree
for handheld PD survey tools offers a host
of enhancements but, from the historical
standpoint our favourites are the Phase
resolved plots (with acquisition of suitable
frequency reference), the ability to freeze
and capture any screen to the microSD
card, the wifi / hotspot connectivity and
expansion of new features through ongoing
firmware updates. Upon receiving the PD
survey report, examination by the customer
found the drain wire disconnected forcing
capacitive current to find ‘earth’ off the end

HOUSTON WE HAVE A
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of the screened elbow to the switch chassis
requiring a new plug-in connector to be
installed. In a cautionary tale, had this been
acted on when first reported in late 2017
its possible only a minor cleanup rather
than complete replacement would've been
required; TEV levels had increased from 18 to
56dBmV and Ultrasonic activity 46 to 58dBuV
in those ensuing years.

SO WHERE ARE WE NOW?

Recent work has seen the addition of the UHF
Directional Antenna (offering an alternative
to the stand-alone PD Hawk instrument)
with other sensors also in the development
pipeline, including a new and inventive
method of obtaining the system frequency
reference for Phase lock applications.

The latest firmware release unveils the
Substation 360 feature and this new and
innovative cloud-based platform migrates
the UltraTEV Plus? from a periodic inspection
tool to a fully managed asset condition
assessment solution. Having access to
UltraTEV® cloud repositions a standalone

instrument into a fully integrated ecosystem
for Partial Discharge condition assessment.
The Managed Surveys platform provides
centralised asset details and field engineers
can receive work orders directly to the
instrument providing a structured approach
to data collection.

Users can now be fully guided through the
collection process with on-screen prompts
of measurement locations and accessories
and once connected to Wi-Fi the UltraTEV
Plus? automatically updates the Managed
Surveys platform. From here, simple
web-based access to a full analysis suite
provides the ability to transform field data
into actionable insights, with the optional
support of EA Technology's PD experts,
allowing follow-up actions to be specified
and scheduled to manage the risk of any
developing PD activity.

A lot of what has been discussed here will
be on display at this years EEA Technology
Exhibition, held 27-29 June at Te Pae

Convention Centre, Christchurch and we invite
you to call by Stand 063 and 062 to find out
more about how we can help with the
management of your Assets.

Visit HV Diagnostic Services
or EA Technology
for more information
www.hvds.co.nz

www.eatechnolo gy.com.au
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The UltraTEV Plus? & Locator Probe determines signal direction through time of flight measurement
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