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ELEQ Subassembly construction

In this folder, | would like to provide some information about the
construction of the ELEQ subassembly, its possibilities and

advantages. | will also give you some examples of the subassembly - 7:,____;’__\ .
that we have brought on the market. NE ' ’!* =
I hope this letter will help you understand our subassembly \ = |/
construction. In section 4 - Engineering, we briefly explain our ﬂ :
procedures and the next steps you can take. Please contact ELEQ i ,
=1

\ ~—
with a request for further information or a quotation. 2 l Y —=

Should you have any questions or queries after reading this folder, a &
please feel free to contact me by phone or e-mail. | will be pleased " - ¥
to provide any additional information you require and discuss the

possibilities offered by our subassembly construction for your particular situation.

Kind regards

John den Ouden
ELEQ
Key Account Manager

Visiting address: Postal address:
Tukseweg 130 P.O. Box 12

8331 LH Steenwijk 8330 AA Steenwijk
The Netherlands The Netherlands

Tel: + 31 (0)521 533 318

Fax: + 31 (0)521 533 398

email: john.denouden@eleg.com
Mobile: +31 (0)6 53 78 64 58
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1. Whois ELEQ?

ELEQ is a company with a background that goes back to 1946. ELEQ is a financially
healthy company. It is privately owned, has 250 employees and a turnover of U35
million. We have two production facilities. The head office and one production location
is located in Steenwijk, the Netherlands and the second production facility is in Kerpen,
Germany.

The products we develop, manufacture and supply are low and medium voltage
Current and Voltage Transformers. We also supply a wide range of products for public
lighting.

Our Current Transformers (CTs) and Voltage Transformers (VTs) are primarily aimed at
the Transformer and Distribution (T&D) market. This includes manufacturers of Power
Transformers, high and medium Voltage Switch Gear and Generators. Approximately
60% of our turnover is generated from this market segment.

ELEQ is market leader in Europe for Power Transformers. We supply the main Power
Transformer (TP) manufacturers including ABB, Siemens, AREVA, Smit, Pauwels,
EFACEC and Ganz. We supply the ELEQ subassembly construction to almost all of
these manufacturers. As you can see, we are strong in the Power Transformer field.

2. History of the ELEQ subassembly

In 1998 we supplied the first ELEQ subassembly construction. Our first customer was
AREVA in Germany. Since then we have worked closely together to find the best way
of constructing and manufacturing the subassembly construction.

The goal for ELEQ was to create a construction in which all
CTs can be constructed together and where we can:

A Reduce the total costs for CTs;

A Reduce the total lead time;

A Assemble the CT pack in less than 5 minutes;

A Improve the quality by total testing.

We have since performed the same tests with SMIT and
Pauwels. Today, more than 10 years on, we continue to
supply large numbers of subassemblies to several
customers in Europe. Each customer has its own
construction, based on their special requirements.

In section 7 - Special constructions we will give further
explanation about the various construction types.
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3. Reducing costs

One of the advantages of the ELEQ subassembly is the reduction of production costs.
Because the subassembly is delivered as a complete package including the all
mounting hardware, lifting logs etc. the cost of assembling the CTs in your application
is reduced to the minimum. The mounting only takes a few minutes and people in the
factory do not need special skills. It is a really fready to useoproduct.

We have made the materials management very easy, because instead of purchasing,
storing and handling multiple single CTs, now there is only one package. That is easy
and time saving.

4. Engineering
A second time-saving advantage of the ELEQ subassembly is the engineering of the

CTs. When you, the customer select the ELEQ subassembly construction, your request
for quotation will contain the number and the specification of the CTs and the space
available for installing the CTs (e.g. in the turret). The minimum information ELEQ
needs is the inner diameter. If other dimensions are critical, we will also receive
information regarding the maximum height and maximum outer diameter of the set.
Based on this information ELEQ will calculate the CT set, and look for the most
optimum situation. The quotation you receive from us will state the outside diameter of
the set, inner diameter, height of the set and the most important the mounting circle of
the 4 screwing rods of the subassembly.

ELEQ has developed a special form in Excel for easy communication between
Engineering / ELEQ / Purchasing. This form contains all data required for
manufacturing and installation. This file, which has revision level control, accompanies
all correspondence between customer and ELEQ during the quotation and purchasing
phases so there is a single source of information on all desks.

5. The construction of the ELEQ subassembly

In the subassembly the CTs are clamped between two plates. The
standard construction is with Aluminium plates, but if needed we can
also supply a non-metal construction with transformer board. The
subassembly has 8 screwing rods. Four of these hold the CTs, the
other four screwing rods are for mounting the subassembly in your
system. ELEQ will supply all the hardware. The only tools required
during installation are a screwdriver and a wrench.

The screwing rods have a groove on the top. Using a screwdriver
you can easily mount the screwing rods in your system. The
subassembly will slip over the screwing rods very easy, due to the
fixed tube between the plates. A special construction is made for
finding the hole in the tube and to prevent the metal of the screwing
rod blistering during mounting.
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6. Improving quality

When you order a subassembly from ELEQ, you are also ordering a guaranteed
system. ELEQ takes full responsibility for the TOTAL stack of CTs, and this is
important. If you order only a single CT, the supplier will only test the CT supplied.
When you order a stack of CTs, ELEQ will test the entire set with all the CTs mounted.
So the performance of the CTs in the stack has already been tested before it reaches
you.

Remember also that some CTs (mainly measuring CTs) are sensitive to pressure, for
example from the other CTs in the stack. By testing the total CT assembly before
installation this risk is covered by the total stack test. So you can be certain of improved
guality by purchasing a stack instead of single CTs.

7. Special constructions

At ELEQ we have more than ten years Gxperience with subassemblies. We have
worked out several constructions that work optimally in particular situations. Below you
will find some pictures and a small description of these different types of construction.

7.1. Construction for horizontal mounting

With these two examples you can see a solution for
horizontal mounting. This customer wanted to take
measurements on the top of the active part, where
there was a bar running horizontally. The plates can
also be manufactured from a non-metal material

7.2. Subassembly with test lead

In this construction you see CTs mounted in the
subassembly with a test lead. The test lead is pressed
between the plates and the CT, thus securing the
fixation of the lead. This fixation is especially important
on the inside of the CTs near to the bushing. This test
lead is specially designed for the UK, Middle East and
Far East markets where many end users wish to have
300 Amp.
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7.3. Non-metal subassembly

For an application in or near active
parts we also have a non-metal
subassembly construction. In this
construction all parts including the
plates and screw rods are constricted
from non-metal materials. Because
the material is more expensive than
the metal construction, we
recommend only selecting this
subassembly if it will be used near to
the high voltage.

7.4. Special model in non-metal subassembly

In collaboration with one of our customers we have designed a special plate
construction for easy assemblyinour ¢ u st o meapdicatiors mehds icadsa ¢
the plates can be mounted using two holes on the corners of the subassembly. This
solution has reduced the total cost of the CTs considerably.
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7.5. Non-metal subassembly for 3 phases
After further development we designed a three phase system that will be mounted
in the tank near to the active part of the power transformer. In the picture you can
see two sets including mounting blocks and a special construction to hold the
primary bar that will be mounted inside the CTs.

7.6. Switch gear application

For the switch gear market we have developed
special assembly constructions around a metal
tube. The CTs are fixed around this tube. This
construction can be used in several types of
switch gear construction. But again here, it is
common practice for every customer to have
their own requirements and therefore their own
custom solution.
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7.7. Double stack subassembly

In this example you can see a subassembly with different sized CTs. The total size
of the subassembly is 1 meter. The three upper CTs are measurement CTs. After
many calculations we concluded that the minimum price for the construction would
be achieved if the outside diameter of these CTs is smaller than the two lower
protection CTs. By placing a plate in between the CTs we made a double
subassembly construction. For the customer, mounting is done with 4 screwing rods
as always. So the whole problem of different diameter was handled by ELEQ.

In this case the subassembly was
mounted at an angle of 37 degrees on
the two outer bushings of the power
transformer. There were no problems in
transporting and installing the
subassembly which weighs 300 kg. The
whole package was firmly secured and
the central line of the CTs was not
changed.

7.8. Subassembly with saturation transformer

In some cases, according to IEC standards, there
is a need for a low Fs figure. If the low Fs figure
can not be made with the core itself, we can place
a special saturation CT on the outside. Again
ELEQ will handle the entire construction. The
customer receives the set according the
dimensions given and the mounting with the 4
screwing rods is standard. A total package i ready
to usel
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