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CT Type IMB - 72 to 245 kV

Introduction

The current transformers model IMB are
type CTs which
manufactured and delivered from 72 kV up to
245 kV. The model can be divided into the two
types of IMBD and IMBE shown in fig.1 (With

normal expansion tank and with corrugated

outdoor are designed,

expansion tank respectively).

The model, depending on order, can include
protective or measuring cores or both of them.
The main parts for this type of CT as shown in
fig.1 are:

- Oil Tank
- Secondary Terminal Box
- Terminal of the Capacitive Tap

Porcelain Insulator

Primary Terminals

Expansion Tank
Qil Sight Glass

The model can be designed and manufactured
up to 4000 A primary current. The secondary
current can be 1, 2 or 5 A. In special orders, the

secondary current can be different.

1. Inspection on receipt

At first, before unpacking, the package case
shall
damage shall be noted. By full inspection, get

be wvisually inspected. Any possible
sure that the cases are not damaged during
transportation.

After opening the cases, particularly check
the porcelain insulator visually. Any cracking on
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the insulator and possible trace of oil shall be
carefully noted, especially the sealing area
around expansion tank and around the oil tank.
If any of the damage mentioned above is
observed, after taking pictures immediately
contact insurance agent and after-sales service
department of NirouTrans. Then write the facts

report.

2. Transportation of Package

The packing of CT is provided in two
models, horizontal and vertical transportation.
Attention shall be paid to the sign of upside
direction on the package as shown in fig.2.

The symbol for center of gravity indicated on
the package shall be noted while lifting it. As
shown in fig.3, two wire ropes used for lifting
the package shall be placed on both sides of the

symbol in equal distances.

3. Unpacking the Transformer
The steps for unpacking the transformers are

categorized as follow:

3.1. Horizontally Transported CT

The upper part of the package is opened and
the transformer is brought out as shown in fig.4.

During horizontal transportation or laying the
transformer on the ground, the correct upward
direction warning plate installed on the oil tank
shall be noticed (fig.5).

It is recommended emphatically that the
cotton belt used in this procedure shall be
connected to the upper part of the porcelain and
not between the sheds; otherwise the insulator
may be damaged (fig.6.1 & 6.2).

To avoid damaging the insulator, using chain
is not allowed during lifting and handling the
transformer.

After bringing out the transformer and laying
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it on the supports in horizontal position (as
shown in fig.7), the transformer is brought to
vertical position by connecting a cotton belt to
the upper part of the insulator (fig.8.1 & 8.2).
Hereafter the transformer shall be transported
vertically. For the vertical transportation wire
ropes are used, as shown in fig.9.1 to 9.4. The
ropes shall be turned around the transformer so
that the primary terminals are located between
cross passing of the ropes. Four holes are
prepared on the top of the oil tank for using the
hooks. By this arrangement, the transformer is in

stable condition during lifting and movement.

3.2. Vertically Transported CT:

First of all, remove the top and sides of the
package and any wooden frame and supports.
Then remove the nuts fixing the unit on the
pallet.

Then the transformer is ready for movement
by wire ropes, as shown in fig.9.1 to 9.4 and
explained in sec.3.1.

To avoid damaging the insulator, using chain
is not allowed during lifting and handling the
transformer.

4. Storage

The storage of the transformers before
installation shall be after taking them out of
package. Obviously, when opening the package
and taking the transformer out, it shall be
checked against the probable damage. Storage of
all the models of IMB shall be in vertical
position. Vertical positioning of the transformer
is important for adjustment of the sand level.

The storage shall be on a fixed flat surface
preferably of concrete and shall withstand the
weight of the transformer.

If the transformer is to be stored more than 6
months, the storage shall be preferably in indoor
space, since the inner parts of the terminal box
may be susceptible to oxidization as a result of
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some environmental conditions.

The storage of the current transformer, with
galvanized parts, in humid atmosphere without
correct suitable air conditioning may result in
the change of color in galvanized surfaces. The
change of color is known as white oxidization
which mainly consists of zinc oxide and zinc
hydroxide as a result of chemical reaction
between pure zinc on the surfaces and moisture.

There is no need to worry about the
resistance of the metallic surfaces against such a
type of oxidization in long term use, because the
zinc-Iron layer beneath the surface is remained
unaffected. Also, the white oxide has no bad
effect on the long term use of the transformer.

5. Installation

Before installation of transformer on the
support, the oil level shall be checked while the
transformer is in vertical position. After
checking the transformer for any damage, put it
on the support in vertical position. Fixing the
transformer in unbalanced form may result in
leakage. Adjustments can be made by spacers
placed between supports and transformer.
Tighten the fixing bolts in the support to obtain
the specified pre-tensioning load, with regard to
related standard.

Check the hole in the drain tube of the

terminal box and make sure that it is not closed.

5.1. Checking the Oil Level:
Current transformers are typically divided
into two categories according to the types of oil
indicator, as follow:

5.1.1. Double-sight-glass Indicator:

There are two prismatic sight glasses on the
expansion tank, which the upper one is always
bright and in normal conditions, the lower one
shall be dark contrary to the upper one (fig.10).

If the lower sight glass is bright like the upper
one (fig.11) or the oil level is seen in it, there
may be a leakage. In this situation, try to find the
exact leaking point, and then inform after-sales
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service department of NirouTrans Co.

5.1.2. Single-sight-glass Indicator:

There is a prismatic sight glass on the expansion
tank, whose left half is colored black. In normal
conditions, the right half of the sight glass is
dark too (fig.12); otherwise, it is bright (fig.13).
So, the whole sight glass shall always be dark. If
the right half of the sight glass is distinguished
and/or the oil level can be seen in sight glass,
there may be a leakage. In this situation, try to
find the exact leaking point, and then inform
after-sales service department of NirouTrans Co.

5.2 Connecting the Transformer

5.2.1. Connections to the
Terminals

The connections to the secondary terminals
shall be done carefully. Each of the secondary

windings shall be earthed in one point. The

Secondary

secondary windings which are not used shall be
short circuited and earthed.

Never leave any secondary winding
open, since very high voltage may be
induced on secondary which will
expose the operator and the
transformer to danger.

Note: If one of the taps of a secondary is in use,
the others shall be left open.

5.2.2.
Terminals

Connection to the Primary

The primary connection shall be made in
such a way that the mechanical load on the
primary terminal is minimized. This is achieved
through a flexible connector in the primary

connection. A solid (nonflexible) connection
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lead
terminals.

may to oil leakages in the primary

To establish the connection between the
current transformer and other equipments, at
first the cables shall be connected to the
equipment, and then to the primary terminal of
the transformer. This is to prevent non-permitted
bending moment due to the weight of the cables
(fig.14 & 15).

If it is necessary to begin with connecting the
cable to the primary terminals of the CT, the
cable shall be supported in the middle by a stand
or a rope from top and then the fixing bolts shall
be tightened completely in both sides.

If there is a height difference between the
current transformer and the equipment to be
connected, it is necessary to form the cable as
is

needed before connection. It

prohibited to form it when it is connected to the

strictly

transformer.

As shown in fig.16, all connections shall be
made carefully with regard to the related
standard. If the fixing bolts are not sufficiently
tightened, the loose connection may cause
overheating which exposes the transformer to
damage.

Note: To prevent the galvanic corrosion in
the joints between the primary terminals of the
transformer and connectors, it is necessary to
select the HV clamp made from aluminum.

5.2.3. Earthing

The earthing terminals of the transformer are
located on one or two of the transformer
mounting feet. Before applying voltage, the
earth bond shall be effectively connected.

The terminal of capacitive tap (F-terminal) is
brought out from the oil tank via a bushing with
a cap on it. If it is not in use, the connection
shall not be opened since it is dangerous for both
the transformer and the operator.

Note: Check the tightening of the earthing

lead of the capacitive voltage terminal.
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5.3. The method of configuration of

the primary connections of high
voltage CT's with multi-turn
conductor:

As shown below, the primary of the CT has
two separate and insulated conductors. The first
one is called (P1, C2) and the second one is
called (C1, P2). The method of their connection
1s as follows:

5.3.1.Primary Reconnection:
5.3.1.1. ratio, the
conductors shall be connected in series (C1 and

For the lower current
C2 shall be connected together through the ring
at the top of the insulator).

5.3.1.2. For the higher current ratio, the
conductors shall be connected in parallel (P1 to
Cl and P2 to C2 through two connectors
available on P1 and P2 terminals).

Example : 2x150/1
C1 Cc2

Plﬂ—T—FF'FFFFPFFFFFFFﬁ—TﬁP?
A N U O G

150A1
©1 (=1 1 o
0 2 co 2
5.3.2.Secondary Reconnection:

When the following sketch is shown on the
rating plate of the transformer, it means that the
primary connections have been made in the
factory and the connections shall not be changed

by unauthorized persons. In this case, different
current ratios are provided in the secondary.
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6. Final Inspection after
snstallation

It is recommended to check the following
items again:

- Oil level is OK.

- No damage on the insulator or other parts is
detected.

- No secondary windings are left open.

- No sign of oil leakage is detected.

- Connections are correct.

- Earthing is connected.

7. Maintenance

Since the transformers are hermetically
sealed for air  penefration, minimum
maintenance is required (Table 1) and usually
visual inspection is enough as follows.

7.1. Oil Leakage
The following items shall be checked for any
oil leakage:
- Oil Sight Glass and Oil Filling Flange
- Primary terminals
- Joints between Porcelain Insulator and Oil
Tank
- Joints between Porcelain Insulator and
Expansion Tank
Joint between Oil Tank and its Cover.

Secondary Terminal Box
Capacitive Tap Terminal

Flange for Oil Drain (if any)

7.2. Damage to the Transformer

Check the metal parts and insulator. For the
transformers with galvanized parts, if there is
any oxidation, it shall be scratched and removed
to the bare base metal. Then the point shall be
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covered with Zinc-based color.

The insulator shall be cleaned, if necessary.
The damage to the sheds of the insulator, if any,
can be repaired by epoxy resin. In this case,
instructions on how to repair insulator is needed
so please contact NirouTrans to get after-sales
service.

7.3. Correct Oil Level

Necessary explanations about the point are
given in the section 5.1. If there is any oil
leakage, the moisture may have entered the
transformer. This shall be identified and
rectified as soon as possible

7.4. Check of the Primary Terminal
7.5. Check of the Secondary Circuits
7.6. Check of the Earth Terminal

7.6.1. Check of the Capacitive Tap
Terminal

7.7. Tand - Measurement

The dissipation factor of a dielectric (Tand) is
indication of its conductivity. A good

insulation has a low Tand and so a low

conductivity. Consequently, a high Tand shows

a low insulation quality. Any change in Tand is

a sign of change in insulation properties.

The insulating paper and its Tand are affected
by usual aging or moisture entering. In general,
for an old transformer, a Tand of up to 1.0 to 1.5
% for IMB 72, 145 kV and up to 1.0 for IMB
245 at 20°C can be considered acceptable. But,
the change of Tand is quite important, since a
sudden change of it may be a sign of start of
insulation deterioration.

It is recommended to measure Tand every 3-5
years. In the following conditions Tand shall be
measured annually:

dan

1. After 15 to 20 years.
2. If Tan & is near to limits, in the last
measurement.

All CTs are provided with a capacitive
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voltage tap brought through the tank wall via a
porcelain bushing and normally grounded in the
tank.

After disconnecting the F-Terminal from the
oil tank, the Tand of the last layer of insulation
can be measured (The terminal is connected to
the oil tank and earthed). The recommended
voltage for the measurement is 2 to 2.5 kV rms
and it shall not exceed 5 kV rms.

Attention: Before disconnecting the F-
Terminal from earth, the transformer shall be de-
energized and after measurement; it shall be
reconnected, because the voltage on an open
circuit F-terminal will be between 3 to 5 kV rms,
when the nominal voltage is on primary. This
may expose the operator to danger and may
deteriorate the main insulation as a result of
subsequent flashovers.

8. Environmental Aspects and
Safety

The Nynas NYTRO 10XN (the standard
transformer oil) is free from PCB and other
strongly harmful substances, and poses a low
impact to the environment

If you touch the oil, immediately wash it with
cold water and soap and in the case of eye
contact, rinse with plenty of water.

8.1. Destruction

After draining the oils, they can be burnt in
an appropriate plant.

The disposal should be carried out in
accordance with local legal provisions, laws and
regulations.

The porcelain can be deposited after it has
been crushed.

The metals in the active part and the housings
of the transformer can be recycled. Aluminum
parts are labeled with material specifications. In
order to recycle the copper in the windings, the
oil-saturated paper insulation should be burnt.

The aluminum in condenser type insulation,
with its combination of oil and paper, can be
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recycled after the insulation has been burnt;

: £7 WDed cod dudgl (g pae b g o cole &
there is no emission of any harmful substances s S ? d
during this process.
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9.Attachments Cawgn—4
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Table 1- Checklist for Current Transformers
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2. If Tan o is near to limits, in the last measurement.
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Expansion tank
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Fig.8.1 V-A S
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Fig.14-Incorrect Method: Incorrect connection of cable to the primary terminal.
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Fig.15- Incorrect Method: In spite of perfect connection of the cable to the

primary terminal, the release of the cable results in bending and breaking of the
terminal.
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Fig.16- Correct Method: Perfect connection of the cable to the primary
terminal after its connection to nearby equipment



