The proven power performer




Greetings

ransformer engineering and manufacturing has been the business of Wilson

Transformer Company since it was founded by my father, the late Jack Wilson, in

1933. From the beginning, the Company has been dedicated to understanding its
customers’ needs. We have earned an enviable international reputation for quality,
reliability and service. We are continually enhancing our products to achieve superior
lifetime performance and competitiveness. The reliability of our products is legendary
and we guard this reputation fiercely.

Members of the Company are determined,
as was its founder, to satisfy our
customers’ needs by combining excellence
in service, engineering and manufacturing
with sound business practice and
community responsibility. These qualities
are at the core of our culture.

Wilson Transformer Company is
Australian owned and controlled, and
a tough competitor in local and
international markets. We strive
constantly to exceed our customers’
expectations for quality, value, delivery
and service.

I invite you to contact the Company or
me about your transformer needs or the
performance of our products.

Robert Wilson
Managing Director

315 kVA 22 kV pole-mounted transformer
with galvanised tank

Internals of power transformer

Wilson Transformer Company — The Independent Australian

Customer-focused, innovative,
committed to engineering and
manufacturing excellence —
Wilson Transformer Company is
all this and more. The largest
Australian-owned manufacturer
of power and distribution
transformers, Wilson is renowned
for its superior quality, value, on-
time delivery and service.

We run efficient, specialised
manufacturing operations at two
locations in Australia, which
produce a comprehensive range
of distribution transformers,
compact substations and power
transformers, to standard designs
as well as custom designs, from
100 kVA to 250 MVA.

We also manufacture offshore —
our joint venture in Malaysia,
EPE Wilson Transformer Sdn
Bhd, has been in commercial
production since 1994 making
high quality distribution
transformers and compact
substations.

Pad-mounted substation

Customer Focus

By working collaboratively with
our customers, using our unique
experience and know-how in
engineering, manufacturing and
logistics, we innovate and propose
original solutions to satisfy
transformer and compact
substation needs. As a
transformer supplier,
advisor and problem

No Wilson power

We are flexible in our approach.
Our transformers are designed to
comply with our customers’ needs
and the appropriate standard,
including AS2374, IEC 76, BS171
or ANSI/IEEE C57, as well as our

own stringent design rules.

Long-term supply alliances can be
of great benefit to companies in
the power industry.
Alliances ensure that

solver, we are an transformer above our customers receive
invaluable resource 10 MVA delivered even more value from
for our customers. since 1970 has had our decades of

a core or winding

Wilson provides total
solutions designed for
today’s business environment,
which increasingly requires
supply chain management,
predictive management and
condition-based maintenance.

failure in service.

experience and
technical knowledge.
Supply alliances enable
the participants to focus on
performance and improvement
and eliminate the costs associated
with multiple contracting.

220 kV generator
transformers

Fitting conservator oil
preservation system



Stock of finished
distribution transformers

100 MVA 220 kV power
transformer
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Key performance indicators
(KPIs) for measures such as
quality, value and delivery
performance demonstrate that we
bring value to not just our
alliance partners, but all our
customers.

Our People

People remain Wilson’s greatest
strength. Our outstanding
technical abilities rely on the
collective knowledge and
dedication of our people. Wilson
staff are leaders in their fields,
and include 20 professional
engineers. Training, multi-skilling,
and the recruitment of skilled

personnel ensure that we continue

35 MVA 132 kV rapid response transformer

to improve the competitiveness of
our business. Wilson people go
the extra distance.

Quality

Wilson built its reputation on
quality and reliability — and we
do whatever it takes to protect
this hard-won record. Our Quality
Management System has been
accredited to AS/NZS 1SO 9001
since 1990 and is an integral part
of the operations of the business,
aimed at achieving customer
satisfaction, continuous
improvement and the prevention
of non-conformity. Maintaining a
strict quality system, including
requirements to protect the

environment, also enables us to
offer a comprehensive warranty
on all our products.

Development and Continuous
Improvement

Our production methods and

procedures evolve continuously as

we strive to improve every aspect

of our operations, using
techniques such as Kaizen Blitz

Georg cutting line

with cross-functional teams to
drive the continuous, rapid
improvement process. This
dynamic approach develops
involvement and commitment to

improvement.

60 MVA 132 kV power transformer

Development and continuous
improvement are assisted by
extensive use of computer
modelling, product testing,
process re-engineering and
collaboration with customers,
suppliers, and
organisations such as
the Centre for Electric
Power Engineering at
Monash University.

We invest significant
resources in information
technology to facilitate Computer-
Aided Engineering (CAE) and
Enterprise Resources Planning
(ERP). This enables engineering,
logistics and manufacturing to
operate with precision and
improve the supply chain process.

Our world class facilities and
dedicated personnel reinforce the
commitment to meeting
customers’ needs and improving

competitiveness.
Power Transformers

Our head office and power
transformer manufacturing plant
is located on a four-hectare site in

One of Wilson’s

many strengths

financial
management.

Glen Waverley, 20 km east of
Melbourne’s CBD. Power
transformers are designed and
manufactured here, from 4 to 250
MVA at up to 362 kV — see page 6
for details.

Distribution Transformers and
Compact Substations

Our plant at Wodonga, on the
Victoria/New South Wales border,
is a self-contained manufacturing
operation using the latest
technology and advanced
manufacturing methods to
produce standard and customised
distribution transformers and
compact substations from
100 to 4000 kVA — see
page 10 for details.

is conservative

Transformer Management

The Wilson Transformer
DRMCC (Dynamic Rating,
Monitoring, Control and
Communications) system is an
integrated microprocessor-based
monitoring and control system for
power transformers — see page 9
for details.

Service and Repair

Our dedicated service and repair
unit offers a variety of services,
including condition assessment
and reporting, field service, rating
increase, installation of plant life
extension equipment and repairs
— see page 15 for details.

Six Decades of Achievement

Jack Wilson founded Wilson Electrical Products in 1933.
The “Chief”, as he was known to most of his early
employees, was a man of vision, with the ability to turn
ideas into reality — a difficult task in those days, when
technical experience, equipment and capital were limited.
Despite these difficulties, the Company grew steadily —
by reinvesting its profits in people, technology and assets
— and moved to successively larger premises.

Today we are an international Company generating a
significant proportion of our revenue from sales outside
Australia. Wilson transformers are giving consistent,
reliable service throughout the world — many units for
more than 50 years.

Some of our major achievements and milestones include:

1933 Wilson Electric Products began manufacturing in
South Melbourne.

1950 Building work began in Glen Waverley.

1960 First 10 MVA 132 kV transformer produced for
Woomera.

1969 Large expansion to factory and offices at
Glen Waverley.

1970 Robert Wilson joined the Company.

1970 First 3 x 33 MVA 220 kV transformer despatched.
1972 Jack Wilson, the Company’s founder, died.

1979 Robert Wilson appointed Managing Director.

1981 Wodonga plant opened — highly commended in
Victorian Engineering Excellence Awards.

1983 150 MVA 220 kV and 75 MVA 330 kV transformers
produced.

1990 Quality accreditation to AS/NZS ISO 9001.

1993 Governor of Victoria Export Award Certificate of
Commendation for Large Manufacturers.

1994 EPE Wilson Transformer Sdn Bhd joint venture
factory in Malaysia opened.

1997 Winner of Austenergy Exporter of the Year Award
for energy systems over $25m.

1998 240 MVA 275 kV transformers exported to
Malaysia.

1998 Wodonga plant expanded and upgraded.

1998 Output for year from Australian operations
exceeded 3000 MVA.

1998 UK office opened.

1999 First rapid response 35 MVA 132 kV trailer-
mounted transformer despatched.

1999 New transformer DRMCC product launched.




Power Business Unit

Wilson is recognised
internationally as a manufacturer
of superior power transformers,
designed and manufactured to
run reliably for many decades.
Submerged arc welding Typical applications for our power
transformers include power
stations, transmission and
distribution substations, large
manufacturing plants, refineries

and mines.

Mechanical design analysis

140 MVA 132 kV generator transformer
Power Products

We design and manufacture:

= generator, substation and auto
transformers up to 250 MVA
362 kV

* mobile transformers and
substations

« rectifier and furnace
transformers

« traction transformers (both
track-side and on-board
locomotive)

» other specialty transformers.

Each transformer can be fitted
with a conventional relay-based
control and monitoring system or
alternatively, with our Wilson
Transformer DRMCC System

(see page 9).

Engineering a Power
Transformer

The electrical design is completed
using software ranging from the
tender optimisation program to
sophisticated finite element
modelling (FEM) computer
programs. The programs optimise
the design and calculate electrical
impedance and losses, dielectric
strength during impulse, induced
and partial discharge tests and
service conditions, short circuit
withstand strength, cooling
performance including winding
hot spot temperatures and sound

levels.

Our mechanical designers
complete the internal and external

design of a transformer.

Issues addressed include
clearances for test voltages,
mechanical strength for lifting,
short circuit strength, transport
and earthquake conditions,
vacuum and pressure withstand,
transport and site mass and
dimension constraints, and
customer fitting requirements. 3D
solid modelling, FEM of critical
components and other linked
programs are used to complete
the mechanical design.

The oil preservation system is the
key to long transformer life.
Preventing entry of moisture and
oxygen into the oil greatly reduces
the insulation ageing and oil
degradation process. The options
we recommend for power

transformers are:

e conservator with a silica gel
drying breather

« synthetic rubber bag in a
conservator to separate the air
and oil for harsh conditions

e Dry-Keep™ system to maintain
a transformer in a dry condition.

Standard protective devices
include a Buchholz gas
collection/oil surge relay, a
pressure relief/resealing device,
and oil and winding temperature

indicators.
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Finite element modelling

Winding former stand-up
Other equipment can include device

current and voltage transformers,
gas impulse relays, oil flow
monitors (pumped units), remote
oil level indicators, fibre optic
temperature probes and dissolved
gas-in-oil detection probes.

Voltage control is offered either
by means of off-circuit tap
selection or on-load tap-changing.
We provide a wide range of

paralleling control schemes to Power transformer core

interface with existing schemes.
Both local and/or remote control ¢
schemes can be provided with .

either manual and/or automatic

operation.

All design work is done in
accordance with our quality

|11

management system.



Tanking a power
transformer
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Manufacturing a
Power Transformer

The Glen Waverley plant
incorporates two major workshop
areas: one for the electrical
operations of core cutting,
insulation preparation, coil
winding, control wiring,
transformer assembly, processing
and testing; and the other to
handle the mechanical side,
which includes fabrication,
welding and painting.

Cores

Three phase cores are cut from
high grade silicon steel and
incorporate notched, mitred and
step-lap designs with a cruciform
leg profile. Completed cores are
coated with epoxy resin to add
strength and minimise vibration.
Solid steel top and bottom frames
support the core and windings.
The resultant rugged structure

200 MVA 275 kV transformer under test

has low loss, low magnetisation

current and low sound level.
Windings

Coils are wound on modern coil-
winding machines and normally
incorporate single- and multi-
layer helix, disc and series loop
helical construction techniques.

The winding insulation structure
is designed and constructed to

principles proven by recurrent
surge tests. Shielding, interstrand
and partial and full interleaving
techniques are used to control
impulse voltages on higher
voltage windings. Continuously
transposed conductors are used
where necessary to reduce eddy
current losses in heavy current
windings. Pressboard spacers,
sometimes assisted by oil flow
washers, maintain axial and
radial cooling ducts.
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Before assembly onto the core,
windings are pre-shrunk and
compressed to their correct axial
dimensions to ensure short circuit
strength.

Tanks

Tanks are produced from heavy
section structural steel plate to
withstand full vacuum and the
required pressure. Submerged arc
is used for 90% of welding,
enabling long runs, excellent
penetration, leak-free welds and
high mechanical strength. All
transformer tanks are fully
welded and leak tested. Power
transformers are normally
provided with bolted removable
lids and appropriate hand hole
access, although welded-on lids
can be provided.

Surface Treatment

High performance external
coating systems for tanks and
metal components have been
developed in collaboration with a
leading paint manufacturer.

Power winding

Our preferred colour is Storm
Grey. The standard system is
recommended for severe, long-
term industrial/coastal-marine
environments in accordance with
AS/NZS 2312-1994.

Assembly and Processing

A dedicated structure facilitates
short cycle assembly. Dry-out of

the core and coil assembly is done
in a vacuum chamber or the
transformer tank. Computerised
systems monitor, control and
optimise the drying process. The
core and coil assembly is then
removed for lift lock and
inspection before being replaced
in the tank for further vacuum
and oil impregnation. Assembly
and processing are aided by 40
and 100 tonne cranes, high
capacity vacuum equipment, and
excellent oil processing
equipment.

Coolers

Wilson's standard cooler bank is a
pressed steel, bolt-on construction
with a hot-dip galvanised finish.

Testing

All Wilson power transformers

undergo comprehensive routine

Transformer Management: Wilson DRMCC Products

Wilson’s microprocessor-based Dynamic Rating, Monitoring, Control
and Communications systems are mechanically robust, being built and
tested to rugged design specifications for
insulation strength, EMC capability and
environmental temperature range, with self-

testing and diagnosis capabilities.

Dynamic Rating allows users to work their
assets harder by operating transformers
safely closer to their thermal limits, thereby

delaying capital investments.

Monitoring includes features such as data

logging, event recording and trending.
Condition monitoring features such as

dissolved gas analysis, water in oil and insulation, bushing insulation
and OLTC condition are being added. Improved ability to assess
transformer condition will potentially lead to cost savings

50 MVA rectifier
transformers

tests and appropriate type tests in
accordance with the customer’s
requirements, the appropriate
standards and Company
procedures. Test equipment
includes an impulse generator
rated at 1.6 million volts 120 kJ
for full and chopped wave
impulse tests, partial discharge
measurement equipment and
precise digital instrumentation for
accurate measurement of losses.

Installation and Commissioning

Complete installation and
commissioning or site supervision
only can be provided anywhere in
the world. Unique design features
reduce site installation time.

from reduced risk of failure even during emergency loading, and the
use of condition-based maintenance.

Control capabilities extend beyond the
conventional control, alarm and trip schemes.
Intelligent cooler controls increase
emergency loading capability by anticipating
rises in oil and winding temperatures and
switching on cooling earlier. Automatic
voltage control now includes more options for
parallel control and a wider choice of setting
options.

Communication via serial data links allows
monitoring and control, including verification

and adjustment of settings if required, from remote control locations.
Compatibility with most modern SCADA systems is assured by use of
protocols such as Modbus, DNP and others.






