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CHAPTER O1

General considerations

Dear customer, congratulations for your choice of a Celme
oil immersed transformer. Since 1964 our Company designs
and manufactures oil immersed three phase electrical pow-
er transformers, with a power range from 50 kVA to 63 MVA
and maximum insulation class of 170 kV.

Our products find their application both in distribution sector
and for special loads, can be sealed or breathing type and can
be naturally cooled, with fans or heat exchangers.

Celme underlines that all own transformers respect standards
in force at the time of the order.

0&4/ gKMW/w/ﬁv ire of[ onr /WW/M/?;
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LV Bushing HV Bushing

Protection Device

Filling Plug

Serean Lifting Lug

Rating Plate

‘ Interface Box
Transportation

Lug

Earthing Terminal

Wheel

Figure 1.0.1: sealed transformer

Active Part Lifting Lug HV Bushing

Removable OLTC Oil Conservator

Radiator

Wheel Cooling Fan
Trasformer Air
Breather
LV Bushing Marshalling Box
OLTC OLTC Air Breather
Motor Drive

Figure 1.0.2: breathing type transformer with on load tap changer
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On-Load

Tap-Charger

Interface Box

CHAPTER O1

Buchholz Relay

Intercepting Valve

Transformer

Filter-Press
Valve

Rating Plate

Drain Valve

Figure 1.0.2: breathing type transformer with on load tap changer

1.1
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Introduction

This handbook has as its goal
to provide guidelines to car-
ry out, in safety conditions,
all necessary phases as as-
sembly, energizing and main-
tenance of a Celme transfor-
mer, according IEC 60076-1
norm. The aim is to give the
necessary assistance to the
personnel involved, to make
easier transformer supervi-

Oil Conservator

Oil Level
Indicator

OLTC Relay

Transformer
Lifting Lug

Earthing Terminal

sing and maintenance acti-
vities. Celme handbook is di-
rected to a skilled audience,
provided of the necessary
equipment. Following the-
se guidelines you can keep a
high efficiency of your trans-
former and an extension of its
lifetime.
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1.2

1.3

Warranty terms and
validity conditions

Celme transformers are co-
vered for 24 months against
manufacturing defects; other
warranty terms for transfor-
mers can be agreed during
the definition of the order
and are indicated in the order
confirmation. The warranty is
valid for the substitution or
reparation of failed transfor-
mer free at Celme.

Necessary conditions to
make use of the warranty are:

» Transformer has been in-
stalled, started up and
undergone to a standard
periodic maintenance (by
regular report) as indicated
in this handbook;

« Celme seals, present on the
transformer, has to be un-
damaged.

Warranty performances are
not due in case of:

+ Depending upon wars/revo-
lutions, terrorism or vanda-

CE marking

CE marking of power trans-
formers is applicable accor-
ding the following directives:

« ATEX - 2014/39/EC;

- EcoDesign - 2009/125/
EC (applicable to transfor-
mers through EU regulation
548/2014).

Limits of applicability of the
directives are listed within
these. Celme, where applica-
ble, releases a declaration of
conformity and carry the CE

lism, riots, strikes, earthqua-
kes, fire, atmospherically
phenomena, incorrect in-
stallation and connection,
inappropriate or incorrect
handling, radiations caused
by artificial acceleration of
atomic particles, damages
subsequent to any other
accidental or unforeseeable
circumstances;

« If the customer tries to sol-
ve abnormal situations wit-
hout Celme prior authoriza-
tion;

« If the customer requires the
intervention of third parties
without Celme prior autho-
rization;

* If the transformer is used

for applications with different

characteristics from those
initially agreed.

For any clarification you can
contact our sales depart-
ment (see chapter 8).

marking on the transformer’s
nameplate.

Other directives (e.g:
2006/42/EC, 2004/108/EC,
etc) are not applicable to po-
wer transformers. For more
information refer to the “Po-
sition paper on EU directives
WG4" issued by T&D Europe.
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Archive

Product related documenta-
tion is provided to the cus-
tomer at the delivery of the
product and a copy is archi-

CHAPTER O1

ved in Celme for at least 10
years from the construction
of the transformer.
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CHAPTER 02

Safety topics
and recommendations

Electrical systems under voltage can be cause of several risks.
Electrical arcs can generate fires and explosions, an exposure
to voltage field over 50V can cause heartbreak and a serious
damage to the internal tissues.

Safety is defined as the absence of dangers for persons or
objects when a transformer is in use or in storage. This means
that type of stress, risks and possible source of failures have to
be defined, prevented or controlled, in order to reduce risk le-
vel at an acceptable value. Transformers must not be used for
purpose different from the transformation of electrical energy.
The methods, parameters and requirements for the testing of
transformer are defined in the IEC 60076-1 norm, in order to
control that the design and the manufacturing is done accor-
ding with safety and quality aspects. This publication must be
applied in the light of IEC specifications, such as, for example,
specification referring to electrical systems and installations.

To maintain a high degree of safety Celme suggests applying
these norms.
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2.1

2.2

General rules

The personnel responsible
for transformers must have
the necessary skills to work
on this type of electrical field.
We suggest to attend a safe-
ty course and to plan, before
to work on transformer, the
operations to execute. People
without authorization cannot
have access to the area;

* The personnel responsible
of operation in field must
work with suitable PPE (Per-
sonal Protective Equip-
ment);

* In case of failure to the inst-
rumentation installed, there
must be defined an escape
route. We suggest to be in-
formed about safety rules
in the plant and about the
emergency numbers;

* It is very important that the
plant has not to be under

voltage during the activity
of the personnel in charge
of the operations. The plant
could be energized again
once the personnel will be
in a safety area;

« All the metals part have to
be connected to the earth
by means of a suitable con-
nection, dimensioned con-
sidering the short circuit
current in case of failure;

* Labels, scheme and plan of
the plant must be available
to clarify the location of all
electrical components;

* To be at least two persons
present in order to have im-
mediate support in case of
any necessity;

« Special precautions have
to be carried out in case of
high ground elevation, with
risk of falling.

Person and ambient

safety

Usually the dielectric fluid
normally used is inflammable
and even in case of high flash
point fluids is suggested the
implementation of oil collec-
tion sump, in order to avoid
leakages in the environment.
The current “Regulation for
the prevention of work inju-
ries” makes it compulsory to
build sumps, tanks or other
systems to prevent burning
oil from spreading out of the
cabin and fenced areas, for
one — or more- oil transfor-
mers housed in non-insula-
ted substations and contai-
ning a quantity of oil greater

than 1000dmc (890kg). To
be noted that this quantity
depends of the local rules
and it could be different. The
quantity (mass) of oil of each
transformer is indicated in
the technical datasheet and
on the rating plate.

Here as follows you can find a
description of some types of
sumps or tanks usually emp-
loyed.

A first type, generally used
for lower power levels, is a
prefabricated device, made
by reinforced concrete, the
construction  details are
shown in figure 2.2.1.

© Copyright Celme Transformers



This syphon- type oil reco-
very system collects the flu-
id and forces it to flow into a
coil in which by taking out the
oxygen, prevents burning oil
from spreading out.

Another type of sump is il-
lustrated in figure 2.2.2. This
sump needs to be construc-
ted together with other buil-
ding works. Thanks to a slight
slope of the floor the burning
oil is piped into a siphon, ex-
tinguishing before reaching
the oil collecting tank.
Another version of this sys-
tem is indicated in figure
2.2.3 where the tank can be
shared by more than one
transformer, and the oil flows

For indoor installation:

1. Cylindrical collection container
2. Lifting bracket

3. Covers with concentric rings
4. Meshed cap

5. Vent pipe

Figure 2.2.1: Prefabricate siphon-type oil recovery system

celmetransformers.com

CHAPTER 02

into this tank from the indivi-
dual sumps via a siphon-type
pipe system. The devices de-
scribed above are suitable for
indoor installation (in substa-
tion); otherwise the pit would
be filled up with rainwater, if
installed outdoors.

For outdoors installations the
solution shown in figure 2.2.4
is more suitable. The tank is
usually full with water up to
the overflow. The oil flows
down the pipes (point 3) and
rises up again due to a lower
specific weight, extinguishing
due to lack of oxygen.
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For indoor installation:

1. Collection sump

2. Transformer support guides
3. Siphon trap

4. Vent pipe

Figure 2.2.2: Standard oil collection system

For indoor installation:

1. Collection tank

2. Mounting rails of the transformer

3. Siphon

4. Cockpit of passage for the oil recovery
5. Protective plate

Figure 2.2.3: Standard oil collection tank
set at a certain distance

Outdoor installation:

1. Collection tank

2. Transformer support guides
3. Discharge oil pipes

4. Siphon

5. Weir

Figure 2.2.4: Qil collection tank for outdoors installation
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CHAPTER 03

The oil transformer

The IEC 60076-1 defines transformer as “a static piece of ap-
paratus with two or more windings which, by electromagne-
tic induction, transforms a system of alternating voltage and
current into another system of voltage and current usually of
different values and at the same frequency for the purpose of
transmitting electrical power”.

The main components of the so-called “active part” of the
transformer are the magnetic circuit (core) and the windings.
The core is the seat of the alternating magnetic flow and is
made by high permeability and low losses magnetic steel
sheets; windings are made of appropriately insulated conduc-
tors. The tank is the seat for the active part and is fulfilled with
oil (cooling fluid) which, together with the cooling system, dis-
sipates the losses produced by the transformer.

Why do you have to choose an oil transformer?

+ Because it allows higher efficiencies than other transformer
types;

+ Because it can work in higher overload conditions than other
technologies;

+ Because it leads to a saving of money for the final customer
during the total lifetime;

+ Because there is a small percentage of breakdowns and ave-
rage lifetime is over 30 years;

+ Because it produces less noises and does not transmit any
vibration.

* Here below a list of important information to understand
what is the range of application of your transformer.
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3.1

3.11

3.1.2

3.1.3
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Name plate and
documents enclosed

Celme transformer is always
delivered together with some
documents reporting the
main characteristic. Celme
suggests keeping these do-
cuments in order to maintain
as much information as pos-

Technical datasheet

The technical datasheet in-
dicates the "nominal data” of
your transformer, necessary
to characterized the trans-
former and define the gua-
ranteed performance.

Data present in the technical
datasheet are:

* Product code;

+ Transformer type;

« Cooling type;

« Power, voltage ratio and
currents;

« Connection type;

* Operating temperature;

Overall drawing

The overall drawing provides
the customer with a rough
picture of the type of trans-
former under progress, all-
owing him to check his needs

sible during the life of trans-
former and to make the inco-
ming maintenance activities
easier. A permanent name
plate is attached to the tank
of the transformer with the
main data.

e Guaranteed losses and
short circuit impedance;

« Efficiency and voltage drop;
e Accessories;

+ Total mass and oil mass;

» Dimensions.

The technical datasheet
summarizes all the informati-
on necessary to feature your
transformer. The product
code is important as well as
the transformer serial num-
ber because it permits an
easier identification of trans-
former supplied.

with the designer proposal.
Overall drawing gives follo-
wing information: shape, di-
mensions, mass, phase dis-
position, etc.

Auxiliary connection diagram

Transformers can be supplied
with some accessories and its
contacts should be centrali-
zed in a panel or marshaling
box. The auxiliary connection

diagram gives the customer
all the information necessary
for the wiring.

© Copyright Celme Transformers
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3.1.5

3.1.6
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Test report

The test report is the cer-
tification that the transfor-
mer satisfies the applicable
norms and the other techni-
cal requirements defined by
the customer (if any).

Routine tests done by Celme

on each transformer are, as

minimum:

+ Measurement of voltage ra-
tio and check of phase dis-
placement;

+ Separate source AC with-
stand voltage test;

+ Short-duration induced AC
withstand voltage test;

* Measurement of winding
resistance;

* Measurement of no-load
losses and current;

+ Measurement of short-cir-
cuit impedance;

+ Measurement of load los-
ses;

Other documents

On demand Celme can pro-
vide other documentation as
painting specifications, spe-

Name plate

IEC 60076 norm requires a
name plate on the transfor-
mer, made of atmospheric
agents resistant material, fit-
ted in a visible position and
with following indelibly infor-
mation:

 Type of transformer;

e Number of the norm IEC
60076-1;

e Manufacturer’'s name and
address;

« Manufacturer's serial num-
ber;

» Year of manufacture;
« Number of phases;

CHAPTER 03

» Test of auxiliaries.

Depending on the voltage
insulation class of the trans-
former or on the basis of
particular construction cha-
racteristics, other tests may
be done in order to verify the
correct status of the product.
Furthermore, on demand of
the customer while ordering,
Celme can execute type and
special tests, including, but
not limited to:

+ Lightning impulse test;
« Temperature rise test;
* Noise level measurement;

* Measurement of insulation
resistances to earth of the
windings;

« Winding capacitances and
tan delta;

DGA.

cific drawings, accessory ca-
talogues etc.

+ Rated power;

+ Rated frequency;

+ Rated voltages;

e Rated currents;

* Insulation levels;

« Connection group;

« Short circuit impedance,
measured value in percen-
tage;

* Type of cooling;

+ Total mass;

* Oil mass;

« CE marking (if applicable,
see 1.3).

21
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according to reference standard. ig.3.11.c
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Types of insulating fluids

Over the years the respect
of environment situation and
conditions and personnel sa-
fety influenced the research
and development for safer
and less polluting insulating
fluids.

At the beginning of 1930s,
transformers were filled with
fluid containing polychlori-
nated biphenyls; these com-
pounds, subject to electric
arcs, produce high toxicity
and polluting gases. During
the 1970s the environmental
and human care process mo-
ved its steps and these com-
pounds were partially banis-
hed by major world powers
(Japan 1972, USA and Europa
1976). The use of fluid contai-
ning PCB was limited to close
systems as transformers. The
turning point happened on
February 5th 1997 with D.L.
no. 22 dated November 28th
1997 (GURI 278): this Italian
law permits a maximum con-
tamination of the fluid of 50
ppm. In other Country this
limit could be strongly redu-
ced.

Since 1978 Celme uses only
oil PCB-free and since 1992
gives its customer a decla-
ration which guaranteed the
absence of this substance.

Insulating fluids used in Cel-
me are mineral type, silicon
type and ester-based type.

Uninhibited Mineral oil: this
type of oil is conform to IEC
60296 norm; it guarantees
a low degradation and has a
great resistance to oxidation
process;

Inhibited Mineral oil: this
type of oil has a higher quality

and is conform to IEC 60296
norm; it guarantees a low de-
gradation and a good resis-
tance to oxidation process, a
longer lifetime of transformer
and a less need of mainte-
nance;

Silicon oil: this type of oil is
conform to IEC 836 and ASTM
D 4652-92 norm; it guaran-
tees a low degradation of the
oil, a good resistance to oxi-
dation process and a higher
flash point;

Ester-based oil: this type of
oil is compliance to IEC 61099
and has been specifical-
ly studied to give a safe and
superior alternative to tra-
ditional transformer oils. Its
considerable efficiency gives
a great safety against fires, a
higher environmental protec-
tion and a higher tolerance to
moisture.

NOTE: the directive no. 96/59/
CE gives the guidelines for
PCB disposal, therefore if
your transformer contains
these compounds and need
some maintenance, Celme
suggests to contact a spe-
cialized Company and arran-
ge for its disposal.

Note 2: Celme keeps the de-
clarations that our transfor-
mers are PCB-free since 1992;
transformers supplied before
1992 can contain contamina-
ted oil. This declaration can
be demanded by our offices
(see ch. 9).

23
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Operating transformer

A transformer can work pro-
perly when energized accor-
ding to the information indi-
cated in the rated plate and
with an ambient temperature
equal or lower to the design
temperature. If not, the stan-
dard life of insulating mate-
rials, and consequently the

Overload effects

When the transformer is en-
ergized beyond its nameplate
rating, an overload can occur
which can be distinguished in:

Long-time overload conse-
quent to a continuous ener-
gization with higher load re-
spect to the allowed load.
This overload can be noticed
only once the transformer
reached a critical temperatu-
re phase;

Short-time overload conse-
quent to a sudden increase
of load (shorter than 30min).
This can produce considera-
ble problems in the normal
functioning of transformer.

Main consequences of an
overload are:

* Windings, core and oil tem-
perature can reach dange-
rous levels;

* The electromagnetic flux
can dissipate outside the
core and can bring to addi-
tional currents and an over-
heating of metallic parts
near that area;

* Moisture and gas parame-
ters of insulating fluid can
change with temperature
variations;

standard lifetime of trans-
former, can be compromised.
Celme suggests to refer to
the “Loading guide for oil-im-
mersed power transformers”
IEC 60076-7, if the transfor-
mer has to be energized ac-
cording to its limit conditions.

+ Bushings, tap changer, ca-
bles terminals and some
accessories are exposed to
high stresses if they work
over their rated parameters.

* The sensitivity of transfor-
mers to loading beyond na-
meplate rating usually de-
pends on their size. As the
size increases, the tenden-
cy is that:

« The leakage flux density in-
creases;

- The mass of insulation,
which is subjected to a high
electric stress, is increased;

« The hot-spot temperatures
are more difficult to be de-
termined.

There are some allowed over-
load limits and IEC 60076-7
norm defines these limits.
Please see the table.

© Copyright Celme Transformers
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Table 3.1: Current and temperature limits applicable to loading beyond nameplate rating.

Types of loading Distribution Medium power
transformers transformers
(Sn <2.5MVA) (2.5MVA< Sn <100MVA)
Normal cyclic Current (p.u.) 15 15
loading
Top-oail 105 105
temperature (°C)
Long-time loading Current (p.u.) 1.8 1.5
Top-oail n5 n5
temperature (°C)
Short-time loading  Current (p.u.) 2.0 1.8
Top-oil n.a. (see note 2) 105
temperature (°C)

Note 1: The temperature and current limits are not intended to be valid simultaneously.
Note 2: No limit is set for the top-oil and hot-spot temperature under short-time overload for distribution trans-
formers because it is usually impracticable to control the duration of the overload in this case.

N.B. p.u. means “per unit".

celmetransformers.com

In addition to that, the norms
give other specific limitations.

Limitations for distribution
transformers (<2.5MVA)
The limits on load current and
top-oil temperature stated
in table 3.1 should not be ex-
ceeded, otherwise gas bub-
bles may develop driving to a
jeopardizing of insulating fluid
dielectric strength.

Apart from the insulating ma-
terial which is subject to de-
terioration as a consequence
of temperature increase, ot-
her parts of the transformer,
such as bushings, cable-end
connections and tap-chan-
ger may restrict the opera-
tion when loaded above the
rated current. Oil expansion

and oil pressure could also
impose restrictions.

When the transformer is for
indoor installation, take into
account that oil temperature
could quickly increase and
reach high values. On the ot-
her hand when the transfor-
mer is installed outdoor, wind,
sunshine and rain may affect
the loading capacity but their
unpredictable nature makes
it impracticable to take these
factors into account.

25
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Limitations for medium po-
wer transformers (2.5MVA«
Sn <100MVA)

The limits on load current and
top-oil temperature stated
in table 3.1 should not be ex-
ceeded, otherwise gas bub-
bles may develop driving to a
jeopardizing of insulating flu-
id dielectric strength. Apart
from the insulating material
which is subject to deterio-
ration as a consequence of
temperature increase, other
parts of the transformer, such
as bushings, cable-end con-
nections and tap-changer
may restrict the operation
when loaded above the rated
current. Oil expansion and oll

Parallel of transformers

Transformers can be put in
parallel for following needs.

Variability of the load:

in case of variable demand of
power absorbed, many trans-
formers connected together
allow to keep a higher effi-
ciency;

Safety:

if there is a damage on one
transformer there is no black
out and the net supply is not
completely stopped,;

Maintenance:

transformers can be services
switching them off one after
the other, without interrup-
ting the supply. For a correct
operation following circums-
tances must be verified:

+ Same voltage ratio on each
tap changer position (within
the tolerances);

« Same phase connection
group;

« Same short circuit impe-
dance % (within the tole-
rances).

pressure could also impose
restrictions. During the opera-
tion at load beyond namepla-
te rating, the transformer may
not conform to the thermal
short- circuit requirements,
as specified in IEC 60076-5.
The transformer is designed
to withstand to a short-cir-
cuit duration of 2 s, however
the duration of short-circuit
currents in service is shorter
than 2 s in most cases.
Unless other limitations for
voltage variations have been
taken into account, Celme
suggests not exceeding 1,05
times the rated voltage (for
each tap) on any winding of
the transformer.

Since the ratio between volta-
ge drop % due to short-circu-
it losses and inductive volta-
ge drop % changes according
to the power of transformer,
even in case of short-circu-
it % being equal, the parallel
operation would run as much
better as closer are the po-
wers of transformers. Paral-
lel operation for transformer
with a power ratio higher than
1/2 are not advisable. This fact
shall be taken into account
buying the transformer.

Once the transformers have
been placed in the correct
position, this procedure must
been followed before apply-
ing voltage:

« Connect relevant phases of

primary side;
« Connect relevant phases of
secondary side;

¢ Put to earth transformers,
in preference with a unique
grounding;

e Connect the neutral bus-
hing (if present);
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« Check the correspondence
of tap changers’ positions
(in order to guarantee the
same voltage ratio);

« Connect the primary side
to the network, and let the
secondary switch open;
Apply voltage to the pri-
mary side and check that
no voltage differences are
found between the respec-
tive phases of secondary
side (or solve the problem
in case of differences);

CHAPTER 03

« If there are no voltage diffe-
rences close the secondary
circuit.

If the above-listed conditions
are not respected, a circula-
tion current can occur, dama-
ging the transformers.

Celme is not responsible for
any possible failures due to a
wrong connection operation.
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Accessories

The accessories listed below are usually installed on our trans-
formers. These devices can have electrical contacts and being
connected to marshaling boxes.

A check on the datasheet in your hands should be made, to
verify the correspondence with these accessories, which are
only an example and can be different from the ones installed
on your transformer.

celmetransformers.com 29
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4.1

4.2
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Integrated safety device

R.L.S., R.1.S.2,
DMCR.

The integrated safety device
is a typical accessory instal-
led exclusively on sealed type
transformer. It integrates dif-
ferent functions - which are
usually carried out by several
transformer accessories — in
a compact and reliable inst-
rument. This device is made
by a plastic body or stain-
less steel accordingly, wet
seal and resistant to extreme
climate conditions; this body
includes a series of instru-
ments. These allow a cons-
tant surveillance of following
operating conditions of the
transformer.

Oil level:

it detects gas formation or oil
level variations. In case of con-
siderable variation, the float
falls to the lower level, activa-

DGPT2,

ting the electrical contact;

Temperature:

thermostates detect the oil
temperature inside the trans-
former and they are equip-
ped with electrical contacts
which can be set to give an
alarm or disconnecting the
transformer;

Pressure:
a pressure gauge equipped
with electrical contacts can
detect an increase of internal
pressure;

Gas formation:

through the oil level indicator
and the minimum contact, a
gas formation is clearly visible
and this could be the sign of
an internal fault of the trans-
former.

Buchholz relay

A gas formation inside the oll
immersed transformer is al-
ways a sign of some abnormal
functioning and can occur
because of:

* Localized overheating or
electrical arcs which bring
to a decomposition of solid
or liquid insulating material
inside the transformer;

*« The  external ambient
through circulating pumps;

« The inside of transformer,
if the dielectric liquid is not
treated properly before
starting-up.

This device is usually installed
on breathing type transfor-
mers, and it is connected on
one side to the tank and on
the other to the conservator.
In case of gas formation in-
side the transformer, the gas
bubbles are carried to the
conservator and the Buch-
holz relay in which the oil level
decrease and the floats close
the contacts. Small gas for-
mation can be seen in the in-
spection window on one side
of the relay and a sample can
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be taken through the valve.

In case of rapid oil movement
the flow valve disconnects
the transformer. The relay
can be equipped with but-

CHAPTER 04

terfly valves which allow rapid
maintenance activities wit-
hout draining the oil present
inside the conservator.

Oil level indicator

The oil level indicator is usual-
ly placed on the side of con-
servator, and shows the oil
present inside the transfor-
mer. In oil level indicator with
magnetic joint the movement
of float bar and the indicator
disk is done by a magnetic

Safety valve

Safety valves are used to
measure the internal pres-
sure of transformers. They are
advisable when the pressure
can have, for unforeseeable
causes, instantaneous and
uncontrolled increases, with
consequent explosion risk.
The main important feature
of this valve is that it can re-
lease outside in very short
period (thousandths of se-
conds) an eventual increase
of pressure. A sudden and
high short-circuit can lead to
a huge gas formation which

coupling. As a consequence
of oil level variation there is a
rotation of the magnet and a
variation of the level indicated
in the indicator dial. Contacts
can be added to signal mini-
mum and maximum oil levels.

increases enormously the in-
ternal pressure value. If there
is no escape for this pressure
the consequence is the ex-
plosion of the transformer,
with all the related effects.
Through an expansion plate
present on the valve, the oil
can flow out, with the conse-
quent decrease of the pres-
sure. This valve can be instal-
led both on sealed type and
on breathing type transfor-
mers and on demand trigging
contacts can be added.

Silicagel air breather

This device is a case for salts
of chemically pure silicon oxi-
de, called Silicagel, which is
color indicator. The air con-
tained in the transformer
passes through these salts
as a consequence of thermal

contraction of the oil.

The Silicagel shall absorb the
moisture of the air and avoid
in this way the contamination
of the oil, while the color of
the salts shows the satura-
tion degree reached. Color
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variations of the salts are in-
dicated in the label of the air

4.6

CAUTION: This type of tap
changer can be managed only
with the transformer de-ener-
gized, otherwise it may lead to
serious problems for the trans-
former, severe personal injuries,
or to death!
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breather. After complete sa-
turation of the Silicagel, this
has to be regenerated or
substituted with a new one.
Silicagel peculiar property
is its high absorption pow-

er of atmospheric moisture.
Air breathers are installed
only on breathing time trans-
formers, in order to avoid oil
contamination.

Thermometer

This device is used to indicate
the insulating liquid tempera-
ture inside the transformer.
Usually they are provided
with a feeler which contains
a special liquid. This feeler is
inserted in a pocket, positio-
ned on the cover, in order to

Tap changer

The transformer voltage ratio
can be set by a device called
tap changer. This is used to
change the number of active
turns, usually on primary side,
to get the correct voltage on
secondary side. There are
two main tap changer types:

Off load (DETC):

a control can be installed on
the cover to change the turns
ratio. Each position of the tap
changer is indicated by pro-
gressive numbering, in which
number 1 indicates the maxi-
mum primary voltage and the
highest number inidicates the
minimum primary voltage. Re-
gulation steps are indicated
on the technical datasheet
and on the rating plate. Some
transformers present an ad-
ditional control to change a

obtain top-oil temperature.
On the dial there are two in-
dicators which report the ac-
tual temperature and the ma-
ximum temperature reached
respectively. Contacts can be
added and set to the desired
control temperature.

connection inside the trans-
former and switch the volta-
ge, as in the case of trans-
former with 10-20kV primary
voltage.

On load (OLTC):

this tap changer allows a va-
riation of the turns ratio wit-
hout de-energizing the trans-
former. Usually it is driven by
a motor and can additionally
have a regulator, which re-
gulates itself automatically
when the input voltage chan-
ges. For other clarification re-
fer to the operating handbook
of the supplier of on load tap
changer given by Celme with
the transformer.
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Bushings

Bushings are terminal units
which allow separating elec-
trically one electric conduc-

Standard bushings

Electrical connections of
phases of transformer are
brought out through these
terminals. On demand of the

Support bushings

They are usually installed to
support components that
are under voltage from other

CHAPTER 04

tor to other conductive ma-
terials.

customer can be used por-
celain bushings, cast-resin
type or busbar type.

conductive materials, acting
as an electric insulator bet-
ween the two components.

4.9 Heat exchanger

The heatexchangerisadevice
in which there is an exchange
of thermal energy. Through a
pump, the oil contained in the
tank is forced to circulate in a
pipe in which the oil is cooled

down by the air or by another
cooling liquid. For other clari-
fication refer to the operating
handbook of the supplier of
heat exchanger given by Cel-
me with the transformer.

Capacitive screen

The capacitive screen bet-
ween primary and secondary
winding is designed to filter
the harmonics in high fre-
guency, avoiding in this way

their spreading into the net.
Celme transformers bring this
screen out through a bushing,
which must be connected to
earth.

Other accessories

Above-listed accessories
are the most common ones.
Besides this list Celme can
provide other accessories
as current transformers,
voltage transformers, pres-
sure guard, winding thermal

image, PT1I00 feeler in the
oil, PT100 feeler in the core,
space heater, marshaling bo-
xes, cooling fans, shock log
recorders, etc. Any other in-
formation are on relevant ac-
cessory catalogues.
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Transformer start-up

In this section of the handbook, Celme gives the necessary
instructions to assembly and to start-up your transformer.
Start-up must be undertaken by skilled personnel, with appro-
priate equipment and accessories for this kind of operation.
Celme reminds that instructions below-listed are generic and
are only an approach to the transformer.

For some special transformer are given peculiar instructions,
which can be considered prevailing on the general information
written in this handbook. For the installation of a transformer
you have to refer to the current norms for industrial injury pre-
vention. If the plant is characterized by an explosive or inflam-
mable atmosphere refer to IEC 60079 standard.
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Transport and arrival on

site

Usually transformers made by
Celme are tested and ship-
ped completely assembled,
ready for the start-up with
easy and quick preliminary
operations. In case of needs
(if the transformer is too big
for road transportation or if
there is some special plant
requirement) the transformer
can be shipped partially di-
sassembled.

In case of big power transfor-
mer Celme suggests to check
and plan the way to reach
the plant, in order to avoid

Unloading of transformer

Before unloading the trans-
former you have to check
that no components are mis-
sing or damaged. In this case
please contact Celme and in-
form them about the situation
before starting any operation.
If no irregularities have been
discovered you can proceed
with the unloading. First is ne-
cessary to hook the lifting

hooks paying attention to
maintain them parallel. In this
way the weight of the trans-
former is balanced and there
is no risk of structural dama-
ges. Take into account that
ropes should be long enough
so that H is never lower than L
(fig. 5.11). All lifting hooks
should be used, and not only

problems and obstacles (e.g.
low bridges, bad or too steep
roads) which can make the
transport difficult and dan-
gerous for the transformer.
Celme suggests to use flat-
rack trucks and to position
the transformer in order to
balance the weight. Check
the fixing ropes and position
them without damaging the
radiators or the cooling fins.
Celme personnel always sup-
ports and checks the positio-
ning and fixing phase of the
transformer on the truck.

part of them. If the lifting of
transformer and of active
part is different, please use
only the lifting hooks of trans-
formers signed by the cor-
rect label. Small lifting ope-
rations can be also done by
hydraulic jacks, if appropriate
supporting plates are pre-
sent. By moving the transfor-
mer is important not to force
on the bushings, radiators or
fins, and on all weak elements
present on the transformer;
there are proper hooks or
wheel transom to move it. If
the transformer has slides let
it run on wooden or iron rails.
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By moving the transformer
is important not to force on
the bushings, radiators or
fins, and on all weak elements
present on the transformer;

Storage

Celme suggests to install
the transformer in the shor-
test time, and where is not
possible, to store it in a dry
ambient, with a high cons-
tant ambient temperature.
Furthermore following inst-
ructions should be taken into
account to keep the transfor-
mer in good health.

* Transformer for indoor ins-
tallation should be stored in
closed and covered room,
in order to avoid deposits
of dust and moisture;

* Transformer for outdoor in-
stallation should not be, in
preference, exposed to the
inclemency of the weather;

* Make sure that the storage

area has a collection sump
to avoid ambient contami-

there are proper hooks or
wheel transom to move it. If
the transformer has slides let
it run on wooden or iron rails.

nations in case of leakages;

* Install the air breather in
order to avoid oil contami-
nation, as described in the
paragraph 5.2.2 and pe-
riodically check the status
of the salts (see paragraph
6.21);

- If accessories of trans-
former are shipped disas-
sembled, take precautions
against water condense;

* Prevent any damage of the
tank which could lead to
rust and deterioration of
the painting;

« Periodically check the sta-
tus and the integrity of au-
xiliaries;
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« After long period of storage
(about one year), breathing
type transformers should
be controlled, and in parti-
cular the dielectric rigidity
of their oil (see paragraph
6.2.1). On the other hand
for sealed type transformer
this check is not necessary,
because the oil is hermeti-
cally sealed inside the tank
and cannot get in contact
with the ambient. To opera-
te on a sealed transformer
please contact Celme in
advance to get all neces-
sary instructions (see para-
graph 8);

Assembly of transformer

If the transformer is shipped
partially disassembled, Cel-
me supplies an instruction
manual with detailed infor-
mation for the assembly, the
filling and for a proper prepa-
ration for the start-up.

Firstly the rigidity of the oll
should be checked before
filling the transformer. All the
components should be pro-
perly tightened according to
the relative torque wrench
setting values. At this point

Problems and solutions

During the receipt of a trans-
former you can meet some
problems or failures. Here
below a short list of most fre-
quent situation that can oc-
cur on site, for other informa-
tion please contact Celme.

Oil leakage:

a possible oil leaking from
the gaskets can be solved by
checking and tightening the
screws (table 5.1);

Missing or damaged com-
ponents:
avoid any contamination

For transformers equipped
with radiators the opening of
the butterfly valves is very
important, in order to let the
oil flow and avoid anomalous
pressures inside radiators;

« Check periodically the in-
ternal pressure of nitrogen
filled transformer (must be
kept at 0.2atm) and check if
the level of the gas cylinder
is enough. The oil, shipped
separately, must be stored
in hermetic case to avoid
dust and moisture contami-
nation and in ambient with a
constant temperature.

fill the transformer taking
care to not contaminate the
dielectric fluid. If necessary,
the total oil should be trea-
ted (dried and degassed)
by oil filter until its electri-
cal features are compliance
with the minimum required
(BDV>50kV/2.5mm, water
content mg/kg according

to IEC60156, IEC60422,). Fi-
nally check the setting of all
accessories. If required, pro-
ceed with tests on site.

of the oil by substitution, if
possible, of the component;
Damages: if present, they
can compromise the correct
cooling of the transformer.
Contact Celme for more in-
formation of the intervention
to be done;

Painting deterioration:
clean the surfaces with water
or a degreaser. Wipe then the
surfaces dry and paint them,
taking care to use the same
original painting (for more
information of painting type
please contact Celme).
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Preliminary operations

Check the distance between
the transformer and the walls
or other transformers; this
distance should be enough
in order to not interfere with
the cooling. Furthermore the
room should allow an ade-
quate circulation of the air.

Cleaning

If the transformer has been
stored for a long time pro-
ceed with a general cleaning,
in particular of the bushings
from dust and salt, which can
cause a superficial discharge

Air breather

Assembly the air breather on
the connection present on
the conservator. Check the
color of the Silicagel (should
be orange or according with
the indication written in the
product label). If the color of

Buchholz relay

For safety reason, Celme
ships the transformer with
floating position blocked by
a small wooden plug. Remo-
ve that plug and check that
no air bubbles are inside the

Once the transformer has
been placed, you can pro-
ceed with the start-up. Cel-
me suggests to check on the
technical datasheet the ac-
cessories installed or to be
installed and follow relevant
instructions.

between the element under
voltage and the tank of the
transformer, bringing to the
consequent damage of bus-
hings and windings.

the salts differs, please follow
instruction as described on
paragraph 6.2.1.

Celme suggests to use Teflon
gasket and tape to avoid any
air flow through this thread.

relay, by venting through the
tap. If during the start-up or
the first hours of operation
the relay gives the signal pro-
ceed again with the release of
the gas, before claiming.

Integrated safety device R.l.S., R.I.§.2, DGPT2, DMCR

or equivalent.

The setting of this device is
made by Celme. Usually con-
tacts of thermometer are
set to +95°C for alarm and
+100°C for trip. The pressure
device disconnects at 400
mbar, while oil level indicator
disconnects when the float
reaches the lowest position.
Check that this setting cor-
responds to the needs of the

customer. You can find more
information of the relevant
manual. Do not change the
orientation of the device (the
orientation should be clarified
with Celme before shipping;
if necessary please contact
Celme).
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Thermometer

The thermometer setting
is done by Celme. Usual-
ly the alarm threshold is set
to +95°C and trip threshold
to +100°C. Check that this
setting corresponds to the
needs of the customer. Be

Thermal image

The setting is done by Celme.
Usually the contact for the
alarm is set to +113°C and for

Oil level

Check that the signal of oil
level indicator corresponds
approximately to the am-
bient temperature, for breat-
hing type transformers, and

Protective box

Protective boxes have to be
assembled according with
our outline drawings and ta-
king care of bushings and all
fragile components of the

Flanges and valves

Check that all valves, except
for the one present on the
conservator with rubber dia-
phragm (it is necessary for

carefull If the thermometer
is not connected to the auxi-
liary protection circuit which
control main circuit breaker,
a danger situation could rise
due to transformer fault.

trip to +118°C. Check that this
setting corresponds to the
needs of the customer.

on the other hand for sealed
transformer must be at the
maximum level. If the oil level
is too low proceed as descri-
bed on paragraph 6.2.1.

transformer. Check finally
that all the gaskets and even-
tual other accessories as
bars or current transformers,
are correctly positioned.

the vacuum treatment of the
transformer), are open and
allow the oil flow.

Grounding and electrical continuity

Transformer shall be groun-
ded through the small plates
or stainless steel studs pre-
sent on transformer (tank,
radiators, protective boxes,
etc.) with a conductor able to
tolerate the fault current, in
order to allow the discharge
to earth if necessary.

Check the connection of the
screen between the wind-
ing to earth, if present on
the transformer, through the
small stainless steel plate
placed on the cover.

Near the small stainless steel
plate on the cover (where is
stamped the serial number of
the transformer) Celme exe-
cutes the earth continuity
of main metal components,
tank and cover. This is done
through bolts and screws.

Check that the electrical
continuity, if foreseen, s
guaranteed also for other
components as radiators,
conservators etc. In case of
protection box, the cable lips
shall be grounded to the main
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CAUTION: This operation puts
under voltage the transformer!
Safety norms must be respec-
ted to avoid any equipment da-
mage, severe personal injuries,
or death!
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body by a proper conductor
cables, through welded studs

Other accessories

For installation or connection
of other type of accessories
not described in this para-

CHAPTER 5

on the relevant parts (using
nuts and washers).

graph, please check the ins-
truction manual of the sup-
plier given by Celme.

Torque wrench setting

The transformer is normal-
ly supplied with all screws
completely tightened and
marked. However, external
conditions (e.g. bad trans-
portation) could affected this
tightening and thus it could
be the cause of an oil leakage.
Other problems can be given
also by an inadequate fixing
of bushings which can bring
to overheating in some points
and the consequent over-

heating of the transformer.
Celme suggests to check the
torque wrench setting of the
main points of the transfor-
mer, of the carpentry (tank,
cover, protective boxes, con-
servator, etc.), of the bushing,
of the accessories, etc.

In the table 5.3, we indica-
te the torque wrench setting
values of main components
suggested by Celme.

Last verifications

Check that all connections to
primary and secondary side
are correctly done, respec-
ting the order of the phases
indicated on each bushing
and on each connection
point. Take care that the bus-
hings do not carry the weight
of the connections and that
the connections of screen,
auxiliaries and earth are pro-
perly executed (mechanical
stresses shall not be present).

Check the correct working of
the contacts of accessories
installed on the transformer.
Check that the tap changer
is in the correct position, the
nearest to the net (see inst-
ruction paragraph 4.7).

After the general checking of
the plant you can proceeding
and energize the transformer,
by closing the switch of the
feeding line.

Celme suggests to let the
transformer under voltage
without loading it (secondary
side switch open) for 2 hours
and after this time, check if
any anomaly is present on
the accessories. If no prob-
lems rise you can operate on
the secondary side switch.

Celme suggests to draw up a
preventive maintenance pro-
gram (see paragraph 6.1) to
check regularly the functio-
ning of the transformer.
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Suggested tightening torques for mechanical and electrical fasteners (+10%) (on dried surfaces) [Nm]

Connection Mechanical
type
Material Stainless steel A2-A4 | Stainless steel A2-A4 | Stainless steel A2-A4 Brass/copper
1. DGPT2, RIS2, DMCR 1 Bushing rod
1. Cover-tank bolts 2. Thermometer pocket | , g
Part 1. Between steel parts ) ; 2. Thermometer
2. Drain valve 3. HV insulator blocks -
3. Filling cap
4. Pressure valve
Installation | No gasket With gasket With gasket With gasket
Gasket _ Cork NBR NBR NBR
material (rubber) | (rubber) (rubber)
Thread Plug Allen plug
[mm]
M3 0,6x3,5 2,5
M6 10 5 6 12 6 - -
M8 13 6 15 27 13 8 -
M10 17 8 35 65 27 15 -
M12 19 10 50 100 46 40 12
M14 22 12 80 150 74 - -
M16 24 14 120 250 n4 90 -
M20 30 17 170 - - - 20
M22 34 - 260 - - - -
M24 36 - 410 - - - -
M27 41 - 620 - - - -
M30x2 46 - 840 - - - 30
M42x3 65 - - - - - 70
M48x3 75 - - - - - 100
M55x3 85 - - - - - 125
M64x3 95 - - - - - 135
M75x3 - - - - - - 135
M90x4 - - - - - - 140
A22 46 - - 120 - - -
A31 65 - - 140 - - -
A40 80 - - 156 - - -
1/2" GAS | 32 - - - - - 20
3/4"GAS | 41 - - - - - 20
1" GAS 50 - - - - - 20
2" GAS 42 (a) - - - - - 50
42 © Copyright Celme Transformers



Electrical

Stainless steel A2-A4

Brass/copper

Brass/copper

Connection between

1. Flag nut and locknut Terminal blocks

2. Busbar (the use of two wren-
ches is mandatory)

No gasket No gasket No gasket
- 1

- - 20

25 - -

40 12 -

90 - -

- 20 -

- 30 -

- 55 -

- 60 -

- 75 -

- 110 -

- 115 -

- 15 -

celmetransformers.com
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Table 5.3

Note:

a. Valid only for filling cap;

b. For special application, see rele-
vant additional datasheets included
in technical documentation or con-
tact Celme Technical Dpt.

c. For cables, copper bars and other
conductors connection to the bus-
hing flags Celme suggests to use
the same torque wrench setting
indicated in the table of carpentry
without gasket.
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5.5

Start-up checklist

For your safety, Celme sug-
gests to check that all the
operations for the start-up
have been done before ener-
gizing the transformer.

Following checklist reports
the main activities to be done.
Celme reminds to refer al-
ways to the technical datas-
heet of the transformer to
identify the type of machine.

ID Check points Status OK/KO Remarks

1 Transformer integrity (mechanical parts,
painting, grounding and electricalti )

2 Absence of oil leakages

3 Cleaning

4 Wheels assembly (if needed)

5 Correct tightening of bushings, electrical
connections and carpentry

6 Opening of radiators valves (except the valve
of conservator with rubber diaphragm)
Remove the mechanical block of Buchholz

7 relays — Opening of Buchholz valves
(between tank and conservator)

8 Oil level at ambient temperature position
Air breather assembly — Dryness of silicagel,

9 seal removal & oil level in bottom cup
(if needed)

10 Tap changer position

n Protective box assembly

12 Correct settings of accessories contacts

44
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Maintenance

The transformer needs periodic checks to maintain its effi-
ciency and extend its lifetime.

The progress of degradation of a transformer is linked to the
environment of the plant (temperature, moisture, type of at-
mosphere) and to the working conditions (load cycle).

When a transformer leaves Celme factory, the insulation sys-
tem is dry and free of acids. This will change over the time as
water and acids are produced through degradation of the cel-
lulose material and accumulate in the transformer; as a result
the speed of degradation of the paper and oil will increase.
Removing these impurities from transformer can extend the
lifetime of insulation system.

The aim is to give to the authorized personnel the correct inst-
ructions to operate in safety condition and execute all the ne-
cessary periodical inspections, in order to protect and assure
the efficiency of the transformer.

NOTE: The manufacturer can't be responsible of the efficien-
cy and safety of the transformer, if the assembly, connection
and maintenance operations are not done by the manufactu-
rer itself or under its supervision or done by non-authorized
personnel.

CAUTION: Take care of person-
nel and instrumentation safety
during maintenance and in-
spection activities. These are
dangerous operations, take
care that the switches are open
and, as a consequence, the
transformer is out of voltage.
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6.1.1

6.1.2

6.1.3

6.1.4

6.1.5
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Preventive maintenance

program

During the first month of
functioning it is suggested to
execute frequent verification
and draw up a methodical
inspection program; the in-
spection frequency is related

to the particular functioning
conditions.

Be careful if you notice any
anomaly dealing with noise,
color and smell.

Verification of the temperature

Check the level of tempera-
ture reached by the trans-
former because the lifetime
of the insulating materials is
directly connected with the

temperature. The maximum
oil temperature (at 1000m
a.s.l) for transformer accor-
ding IEC standard is +100°C
and for the winding is +105°C.

Verification of the oil volume

The oil volume can be verified
by a visual check on the oil le-
vel indicator installed on the
transformer. The expansion of

Noise verification

Hearing a noise during the
running of the transformer
different from the usual one,
can be an evidence of an-
omalies.

The possible causes are:

+ Wrong fixing of plates or ac-
cessories;

+ Untightening of the core fi-
xing;

the oil is directly proportional
to the temperature reached.
If the oil level is too low, follow
the procedure on 6.2.1.

* Low efficiency of the plant/
untightening of the groun-
ding cables;

« Resonance of the tank and
of radiators due to an an-
omalous power frequency;

- External source (e.g. ma-
gnetic field vibrations co-
ming from LV cable having
high current on the metal
supports).

Verification of component fixing

Check the tightening of nuts
and bolts and in particular
the tightening of valves and

wheels block, to avoid the
displacement of the transfor-
mer (see table 5.1).
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Verification of oil leakages

Check that no oil leakages are
present, otherwise contact
Celme. The leakage can be

CHAPTER 6

due to the deterioration and/
or incorrect positioning of the
gaskets.

Preventive maintenance

program

It is important to prepare a
periodical verification pro-
gram and record the results.
The primary purpose of pe-
riodical transformer mainte-
nance is to ensure that the
internal and external parts of
the transformer are kept in
good condition, preserving
its efficiency in the long pe-
riod. For personal safety rea-
sons, only a limited amount of

maintenance activities should
be performed on the trans-
former when it is in service.
Celme suggests to execute
the verifications described
in the table 6.1, respecting
the indicated timing which
can be reduced on the base
of functioning and ambient
conditions.

49



CHAPTER 6

Frequency of
verification

Type of verification

Maintenance procedure

every month

oil temperature

check and record the transformer liquid tem-
perature and note the maximum value reached
since the last reading

every month

winding temperature

check and record the transformer winding tem-
perature and note the maximum value reached
since the last reading

every month

oil level check and record

any variation since the
last reading

every three
months

cooling system

check and clean accumulation of dirt and foreign
bodies that might impede airflow

every three
months

substation

+ check the cleaning

« corrosion of metal parts

+ loosen connections

« damaged or broken mechanical parts
* excessive noise

every three

air breather

check color of the salts

months
every year bushings examine the status of each bushing or terminal,
the tightening of connections an presence of
contamination and electrical arcs; clean the area
every year gaskets Check that no oil leakages are present
every year transformer checkup General cleaning and verification of the opera-
tional status of accessories and their contacts
tap-changer excursion carpentry touch-up
where needed (from max to min tap and finally
to rated tap)
every year cover-tank screws verify the tightening torque (see table 5.1)
accessories screws
bushing nuts
general carpentry
couplings
every two oil take and oil sample and test it
year

Note: Verifications above-listed depends on the presence of the accessory on your transformer. Celme suggests
to check the technical datasheet of the transformer and of the accessories installed.

Table 6.1: Periodical maintenance program
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CAUTION: Before performing
any maintenance work, be cer-
tain that the transformer is
de-energized and ground the
transformer terminals.

Failures to de-energize the
transformer may lead to equip-
ment damage, severe personal
injuries, or death!

Maintenance procedure

Insulating oil

Regular verification and in-
spection can reduce the de-
terioration of the oil; the task
of the oil in a transformer is to
act as an electrical insulation
and transfer heat from the
transformer’s active part into
cooling system.

For this reason the oil must
have following characteris-
tics:

* low viscosity;

* high flash point;

* high dielectric rigidity;

+ dry and clean.

The deterioration of the oll
is due to moisture and dust
which cause the oxidation
process. These chemical re-
actions as decomposition
and polymerization produce
sediments which do not re-
duce the dielectric rigidity of
the oil, but can affect the co-
oling of winding and core.
Some methods to reduce this
process is the use of air bre-
ather, absorbing the moisture
of the air and blocking dust
before getting in contact with
the oil, otherwise by the ap-
plication of special diaphragm
to separate oil and air.

In sealed type transformers
the oil is not in contact with
the air therefore the oxidati-
on process can be neglected.
Please always inform Celme
before opening this type of
transformer. To check the oll
condition some parameters
should be measured such
as oxidation degree, density,
superficial tension and die-
lectric rigidity.

The oil test suggested (every 2
years) are: Breakdown Voltage
Test (BVD, IEC60156); Water

Content (WT, IEC60814), Dis-
solved Gas Analysis (DGA, IEC
60567), Acidity (IEC 62021-4).
Take an oil sample (about one
liter for general test and by
siring for DGA) from the drain
valve placed at the bottom of
transformer tank and test it
with the special machine ac-
cording with indication given
by IEC standard. If you do not
have this testing device send
the sample to an authorized
laboratory or to Celme.

In case the results are posi-
tive please consider that on
breathing type transformer
is advisable to do a comple-
te treatment of the ail if the
transformer is running since
many years, in order to remo-
ve the sediments.

During the lifetime of a trans-
former a variation of the oail
level can be seen, such as
that a filling-up is necessary.
The filling-up is possible for
breathing type transformers
from the filling plug installed
on the top of conservator. For
hermetic (sealed transfor-
mers) transformers, it is pos-
sible to reset the oil level at
the max position using vacu-
um pump connected to the
protection device. However
the customer shall contact
Celme before any operation
in order to discover the root
cause.

The added oil must have the
same characteristics of the
one present in the transfor-
mer. Granted that oil supplied
after 1992 is PCB free, Celme
suggests to be sure that the
new oil is not contaminated,
in order not to contaminate
the one present in the trans-
former.
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Bushings

Clean regularly  bushings
from dust and salt, which can
cause a superficial discharge
between the element under
voltage and the tank of the
transformer, and bring to the
consequent damage of bus-
hings and windings.

The regularity of the cleaning
depends on the environment
and for cleaning is enough a
soft wet cloth.

Check the tightening of the
cables.

Nuts and bolts can untighten
due to transformer vibrations,
with a consequent
overheating of the terminals.
The presence of heat point
can be identified from the
different color near the inte-
rested area, and it is an evi-
dence of an untighten of nuts
and bolts (see table 5.1).
Additional control can be
performed by thermocame-
ra. Check if there is any crack
on the bushings or oil leaka-
ges. If a bushings is damaged,
it should be substituted; if
some leakages can be seen
the first action to do is to
check the tightening, and in
case fix the bushings.

If the leakage continues, con-
tact Celme.

Cooling systems

The corrugated tank or ra-
diators, together with cooling
fans, whether present, are
very important components
of a transformer. Damages or
any foreign body on these co-
oling systems can reduce the
air flow, with a consequent in-
crease of the temperature of
transformer, which can cause
serious problems.

A regular cleaning of the co-
oling system is very import-

CHAPTER 6

ant, even with low pressure
bolt of water; if there are de-
tachable radiators check that
the radiators’ valves are open
and allow the flow of the oil.

Thermometer

The thermometer is the
window on the internal con-
dition of the transformer, and
for this reason is important to
keep it efficient.

Clean regularly the dial, af-
ter many years of operation
check the eventual presen-
ce of water or dust inside the
pocket. Check the efficiency
of the contacts.

Oil level indicator

Clean regularly the dial.
Check if there is any leakage
or vibration which can cause
a wrong feedback from the
device. Check the efficiency
of the contacts.

Buchholz relays

Clean regularly the inspection
window on one side of relays.
Through this window you
can check any presence of
gas inside the transformer; if
there are gas bubbles inside,
check the volume and the
color. Take a sample and let it
analyzed to check its causes.

After some years of activity
a verification of the floats in-
side the relay should be done.
If they don’t move correctly
or there are oil leakages the
relays is not working proper-
ly. Check the efficiency of the
contacts.
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Safety valve

When there is a failure and
the internal pressure of the
transformer reaches the limit
set by the manufacturer this

valve pushes the expansion
plate outwards, allowing the
exit of the oil, and the conse-
quent decrease of the pres-
sure along with the closing of
the disconnection contact.

Check regularly that no oll
leakage is present on the val-
ve and the efficiency of the
contacts.

Air breather

Check the gasket resistance
so that the air can enter only
through the air breather.

The color of the Silicagel
should be regularly checked,
because they change color
from orange to green when
they absorb the moisture of
the oil and in this way they
don't accomplish anymore
their dehydrating function;
the salts should be at that
point regenerated by treat-
ment at a maximum tem-
perature of 100°C until they
come back to the original
orange color.

Tap changer

Off load (DETC): check that
the control on the cover is lo-
cked in the correct position,
in order to avoid any unex-
pected movement.

Usually this type of tap chan-
ger does not need any special
maintenance, however Celme
advises to move it from the
lowest up to the highest posi-
tion after long immobility pe-
riod of the control.

On load (OLTC): for the main-
tenance of this type of tap
changer and its components
please refer to the instructi-
on manual of the component

supplier given by Celme with
the transformer.

Gaskets

Over time gaskets can dete-
riorate themselves and this
process is speeded up by
temperature variation and
ambient typology. For this
reason you should check the
absence of micro porosity af-
ter some years of functioning,
because this could lead to oil
leakages. If necessary, con-
tact Celme.

Painting

The ambient conditions of the
plant where the transformer
is installed has a considerable
influence on the painting. A
saline and sulphurous am-
bient is the most aggressi-
ve one. Check the panting
especially near the cooling
system, bolts, nuts and tu-
bes. If a touch-up is neces-
sary clean the surface from
rust and dusts. The thickness
and type of painting for the
touch-up must be the same
of the original applied on the
transformer. If the surface
to be painted is large please
contact a specialized firm.

Substation

Celme suggest to keep the
transformer installation room
in good condition. In particu-
lar the efficiency of the swit-
ches should be periodically
checked, as well as the ab-
sence of defects or damages
or corrosion on the mechani-
cal parts.
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Other accessories

For maintenance of acces-
sories which are not present
on this list, but are installed
on your transformer, refer
to operating manual of the
component supplier given by
Celme with the transformer.

CHAPTER 6

Always check the efficiency

of contacts if present.
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CHAPTER 07

Transformer end of-life
instructions

Scope

This chapter would define recommendations on end of life
transformer treatment.

It provides the basic information to guarantee an appropriate
end of life managing for the components and materials of the
product after dismantling and separation.

Legal area

The product family must be disposed according to the legisla-
tion of the Country. This document is intended for use by end
of life recyclers or treatment facilities.

Product type

Hermetic transformer: sealed transformer since 250kVA up to
TOMVA.

Breathing transformer: for special application or for medium
power installation (above TOMVA).

The mass of the main general parts (total, cooling fluid, active
part) is written in the rated plate.

Recommended activities
The end of life product treatment should carry on a general
procedure summarizing as follow:

+ Exhausted cooling fluid collection;
« Active part extraction from the tank;

+ Tank and active part dismantling in order to separate steel
parts (clamps, core, cover, screws etc.) insulation parts
(pressboard etc.), conductors, accessories (made by hete-
rogeneous materials) as listed, identified and located in the
next figures and tables.
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Fig and tabel 7.1 Breathing transformer

Recommendation Note | Components |Comment Necessary
equipment
Dismantling A - Open oil drain valve Oil container, wrench
and filling plug for oil filling plug and
drain valve
B — Unscrew all the Wrench set for un-
screws of the cover screw all the screws
C - Lift active part from Lifting chains, balan-
lifting eyes ced lifting device
1 Dielectric fluid | Mineral oil, natural oil,
silicone oil, other die-
lectric fluid
2 Steel parts Tank, cover, radia-
tors, clamps, rollers,
oil conservator, cable
box, oil collective tank
(if present)
3 Accessories Bushings, tap-chan-
ger, protection and
measuring devices
4 Core Magnetic steel
5 Conductors Copper, aluminum

58

© Copyright Celme Transformers



Fig and tabel7.2 Hermetic transformer
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Recommendation Note | Components |Comment Necessary
equipment
Dismantling A - Open oil drain valve Oil container tank,
and filling plug wrench for oil filling
plug and drain valve
B - Unscrew all the Wrench set for un-
screws of the cover screw all the screws
C - Lift active part from Lifting chains, balan-
lifting eyes present ced lifting device
over the cove
1 Dielectric fluid | Mineral oil, natural oil,
silicone oil, other die-
lectric fluid
2 Steel parts Tank, cover, radiators,
clamps, rollers, cable
box, oil collective tank
(if present)
3 Accessories Bushings, tap-chan-
ger, protection and
measuring devices
4 Core Magnetic steel
5 Conductors Copper, aluminum

celmetransformers.com
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A special note shall be de-
dicated for the following
parts.

« Cooling fluid (1): it is the
most impacting component
on environmental polluti-
on and end of life process
should be managed care-
fully. During draining activi-
ties, necessary precautions
must be taken to prevent
oil leaking to the ambient.
Drained oil must be collec-
ted and preserved in suita-
ble containers/tank. For the
safety of the operators, long
duration skin contact and
breathing should be avoi-
ded. Dedicated Company
should manage the collec-
tion and the disposal.

- Conductors (5): they could
have paper insulation which
is impregnated by oil, so
they have to be mana-
ged accordingly (as mine-
ral oil). During conductors
disassembly, same atten-
tion than oil draining must
be paid and long duration
skin contact and breathing
should also be avoided. De-
dicated Company should
manage the collection and
the disposal.
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Disposition method: the product family must be disposed according to the legislation of the Country.

Hazardous Substance
related to environmental

Environmental impact
during transportation

Environmental impact
during Operation

End of life treatment

Transformer oil (IEC)

No oil leakage to be occur
during transportation

Mineral oil is the most
impacting component on
environmental pollution and
end of life process should be
managed carefully

Long duration skin contact
and breathing should be
avoided

There are several steps to
process the products at the
end of life so as to recover
components, materials or
energy: reuse - separation
for special treatment > other
dismantling - shredding

During draining process, ne-
cessary precautions must be
taken to prevent oil leaking
to the ambient and drained
oil must be preserved in ap-
propriate sealed containers/
tanks

Insulation paper
(conductors & assembly)

No impact

Table 7.3 Life Cycle of Product

celmetransformers.com

Conductors contain paper
insulation material which can
be harmful to the environ-
mental due to oil impregna-
tion

Maintenance operations for
mineral oil filled transformer
should be undertaken during
the product's service life,
according to Celme" manual

This insulation paper should
be managed as unrecyclable
material as mineral oil

There are several steps to
process the products at the
end of life so as to recover
components, materials or
energy: reuse - separation
for special treatment > other
dismantling - shredding

During dismantling of con-
ductors, same attention than
oil draining must be paid
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Synptoms

Probable causes

Possible solutions

Low oil dielectric rigidity
(BDV) DGA anomalous

Moisture presence

Check the status of the air bre-
ather and if necessary do the
oil treatment

Deteriorated oil

Contact Celme and do the oil
treatment

Triggering of the medium
voltage protection

Winding damage

Contact Celme

Tap changer incorrectly po-
sitioned. The primary voltage
does not correspond with
the line

Set correctly tap-changer
position

Inadequate fuses
Wrong Circuit Breaker pro-
tection settings

Check and change fuses. Verify
settings

Anomaly on secondary
side

Absence of primary voltage

Check the installation and
contact the local supplier of
energy

Tap changer incorrectly po-
sitioned. The primary voltage
does not correspond with
the line

Set correctly tap changer posi-
tion

Windings damaged

Contact Celme

Abnormal signal of an
accessory

Trip and alarm incorrectly set

Check settings

Construction fault of the
accessory

Check and substitute the ac-
cessory, against Celme autho-
rization

Abnormal operating
temperature

Insufficient air circulation
High ambient temperature

Check ventilation and distance
from walls

Overload

Check possible increases of
power absorbed and or pre-
sence uncounted current
harmonics

High acoustical sound
level

Table 8.1 Causes and solutions
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Magnetic steel in saturation

Check input voltage

Loosen components

Retighten
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Contacts

For any information or notification please contact:

Celme SRL - Societa a socio unico

Address

Via Ca Sordis, 30/32 - 36054 Montebello Vicentino (VI) - Italy

Telephone
+39 0444 440254

Fax
+39 0444 440191

Web
celmetransformers.com

e-mail
info@celmetransformers.com

Service department e-mail
service@celmetransformers.com

Sales department e-mail
sales@celmetransformers.com

Administrative department e-mail
amministrazione@celmetransformers.com
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