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While thanking you for your preference in choosing our product, with
this handbook we wish to let you have some helpful information about
the correct installation and use of your transformer.
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1. FOREWORD

Though it is a static machine, the transformer requires attention and checks during

installation, set up, routine checks and maintenance.

2. TRANSPORT

Transport of the transformers must always be carried out taking care to check that:

The loading platform of the vehicle on which transport takes place is made of wood
No object is ever placed on top of the transformer and that it rests directly on the
loading platform

For dry transformers the vehicle must have a tarpaulin or in any case be closed

All the transformers are firmly anchored to the vehicle, also in the case of short
journeys (see example diagram on the following page)

The transformers are without fitted wheels.
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LOADING INSTRUCTIONS FOR TRANSFORMERS IN OIL

The minimum distance to be kept during
truck transport between a transformer and
other items must be at least 100 mm.

NP Y. .
T g

) 11 1

Tie the transformers passing a

belt in the special rings without

pressing on the rod iron part of
@ the corrugation as per the

drawing —

0

NEWITION

TRASFORMATORI
LOADING INSTRUCTIONS FOR TRANSFORMERS IN RESIN
The minimum distance to be kept during truck
transport between a transformer and other
items must be at least 100 mm.
> \.\ = ”‘-‘ 5
T
TR z
Easdl | NI IS
Tie the transformers passing a
belt in the special rings without
pressing on the windings or
@ connection bars
TRASFORMATORI

Page 5




3. UNLOADING AND POSITIONING

Unloading of the transformer from the vehicle and positioning in the place of installation
must be carried out by qualified personnel, using suitable equipment and the special
eyebolts, and in any case in full compliance with the specifications of the law on the
subject of safety.

Horizontal handling does not involve particular difficulties as the transformer is provided
with castors and towing eyebolts placed next to the wheels themselves. The following
page shows some example diagrams for the unloading and positioning operations.

N.B: Though they are firmly and sturdily built, the transformers in resin cannot withstand
violent shocks or exaggerated jerking in the hoisting eyebolts. Therefore, the utmost care
is recommended in handling them and they should be stored in dry places protected
against the rain, dust or excessive humidity.
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4. PLACE OF HOUSING AND INSTALLATION

4.1. NATURAL VENTILATION OF MV/LV CABINS (AS PER STD. CEI 11-35)

The room must be designed so that the room temperature does not exceed 40°C; limit
above which the transformer power rating must be downgraded in relation to the actual
temperature.

The transformer must be positioned to ensure that all the radiating surfaces are struck
constantly by a flow of natural or forced air, from below upwards, and that the hot air
deriving from thermal washing can flow away correctly.

Therefore, in order to obtain satisfactory ventilation it is necessary to make an opening for
the inlet of fresh air with a section “S”, at the base of the room and an opening for the
outlet of warm air with a section “S1”, located above on the opposite wall, at a height “H”
from the inlet opening (see figure 1).

The transformer must be at least 200 mm from the walls it is against.

To calculate the surface area S (in m?) the following formula can be used:

S=425xPx |— 2
H xAT

figure 1

where:

* P =total transformer losses, in kW;

e z=4+ 15 x N, where N is the number of changes of direction of the flow of air
(example, for a square room: N=2 if the opening at the top is opposite the opening
below, N=3 if the opening at the top is on a side wall);

* H = distance between centres of the two openings, expressed in m;

» AT = difference between the temperature of the outlet air and the inlet air, expressed in

°C.
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The surface area S1 of the opening for the outlet air must be at least 110% of area S:

S1=Sx1.1

The openings must in any case allow an air change of at least 5m*/min. for every kW of

losses (sum of the loadless losses + losses under load).

NB: Warning!! If the transformer has been ordered with the container box, this does
not have the ventilation features described above, in fact it is designed and built
only to ensure mechanical protection against accidental contact. Ventilation must
be provided by the end user or its installer, in order to warrant the above-mentioned
characteristics.
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4.2. FOUNDATION

The foundations must be designed to withstand the transformer weight. For design and

development it is wise to turn to qualified designers and technicians.

4.2.1. TRANSFORMERS IN RESIN
Nothing particular is required.

4.2.2. TRANSFORMERS IN OIL
Current standards call for the compulsory development of collection wells or trays to

prevent the spreading of any burning oil to outside the room. For further details, please

consult the laws in force at the time of installation.

5. WARRANTY

The warranty of products placed on the market with the Newton Transformers SpA brand,
is valid under the following conditions:

* Validity: 12 (twelve) months from the date of the invoice;

* The warranty is considered only and exclusively ex our premises or authorised
workshop, therefore all transport charges are excluded;

* The warranty includes only and exclusively the replacement/repair of parts proving
to be defective owing to manufacturing reasons; any other direct or indirect charge
is excluded,;

* The warranty is invalidated automatically in the case of:

o Installation, use and/or maintenance in the failure to comply with the
instructions given herein
o Alteration and/or tampering by personnel not authorised by the manufacturer.

Our transformers are also covered by insurance for third party liability.
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6.

TRANSFORMERS IN OIL

The dielectric oil contained in the transformers meets current standards and does

not contain P.C.B.

6.1.

INSTALLATION

WARNING ! The operations for installation and connection of the

transformers must be carried out by personnel qualified for such

operations.

Correct installation warrants the functionality and long life of the product and can also

prevent important collateral damage to persons and property. It is therefore very

important to follow the indications suggested.

1)

2)

3)

4)

5)

6)

7)

Position the transformer in the installation room or chamber taking care to check the
level of the oil and topping up if necessary, using compatible products (see relevant

instructions)

Connect the transformer with the earth network, using leads of the suitable diameter
and type, through the stainless steel earth terminal in the bottom part of the
transformer marked with the special symbol. Connect the neutral post with the earth
network, using leads of the suitable diameter and type, through the corresponding

isolator, located on the transformer cover and marked with 2N.

Check that the minimum distance of the transformer from the walls is at least 300

mm.

Check that the minimum distance of the transformer from any other transformers

installed in the same room is at least 500 mm.

Check that all the radiating surfaces are struck freely and constantly by a flow of
natural or forced air from the bottom upwards.

Check that there are no oil leaks.

In the case of transformers with conservator, check the correct level of the dielectric
oil through the indicator on the side of the conservator. The position of the pointer
does not show the temperature, but only the level of the dielectric oil, which must be
between -20 and +80.
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8) In transformers fitted with gas relay (Buchholz, R.IS. or D.G.P.T.2), check that there
is no air inside the instrument. This is possible opening the special breather tap until

a drop of oil comes out.

9) For installing the drier, empty the corresponding breather pipe (see figure 2), as it is
possible that during transport or handling/positioning it might fill up with oil. To do
this, simply remove the special ¥2” female cap in the bottom part of the conservator
and install the drier afterwards. Before starting this procedure it is advisable to place

a container to collect any oil below the cap to be loosened.

IMPORTANT NOTE: This operation is compulsory after final positioning of the

transformer.

figure 2

If the transformer is fitted with a dial thermometer with electric contacts located on the
transformer cover, it is necessary to set the foreseen temperature thresholds for alarm
warning and disconnection.

In this case, set the temperature threshold to 90°C for the alarm and 95°C for
disconnection. Please be reminded that the transformers in oil are made in class A,

and therefore the maximum permissible temperature for the windings is 105°C.
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6.2. SETUP

Before set up:

N.B: If more than 6 (six) months have elapsed since delivery and the machine, even if
already installed has never been used, the preliminary operations listed below are
necessary:

a) Check the dielectric rigidity of the oil contained in the transformer. To do this,
take about a litre of the isolating liquid, through the drain valve on the bottom of
the box and send the sample to a specialised laboratory;

b) Check the oil level. Top up if the level is low;

c) Check for any oil leaks, in which case, repair and top up the oil level;

d) Check the efficiency of the transformer connection to the earth network with
regard to both the structural steelwork and the neutral post (if available), as
described previously.

e) Clean and check the electric contacts and isolators.

1) Make the connection related to the transformer primary and secondary winding, taking
care to use cables of suitable diameter and type. The letters marked on the isolators of
the transformers have the following meaning:

« 1W, 1V and 1U identify the posts related to the winding with higher voltage
(primary) values.
« 2W, 2V and 2U identify the posts related to the winding with lower voltage

(secondary) values.

2) LOADLESS TEST - Once the connections have been made, check that the loadless
voltages, measured at the secondary winding correspond with the nominal ratings,
depending on the vector group. To increase or reduce the voltage at the secondary
winding, ONLY AFTER ELECTRICAL DISCONNECTION OF THE TRANSFORMER
FROM THE MAINS, use the adjustment switch of the primary winding; this operation
must be carried out carefully adhering to the specified accident-prevention

precautions.
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3) To adjust the voltage rating, slacken the switch red cap, raise and turn the black knob
to the required position. Always check the correct positioning of the clamping notch in
the housing and retighten the red cap to block the switch in the chosen position,

making reference to the following table:

1=-5%
1=-5% 2=-2.5%
SWITC
2=0 PO\Q{!I-'I—IOZS 3=0
3= +5% 4= +2,5%
5= +5%

Please be reminded that the secondary voltage rate is increased turning the switch

towards the lower numbers; vice versa to obtain the reduction of the voltage.

4) Check correct operation of the transformer under load; this operation must be carried

out carefully adhering to the specified standards and accident-prevention precautions.
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6.3. PARALLEL OF TWO OR MORE TRANSFORMERS

The connection of two or more transformers is possible when the following requirements

are met:

Identical value of the ratio of transformation;

Equal short circuit voltage values or with minimal differential;

Identical vector group;

Rigid interconnection of the neutrals of the transformers.
Before closing the parallel on the secondary bars, it is essential to check the cyclic

direction of the phases and carry out the parallel test.

6.3.1. CHECKING THE CYCLIC DIRECTION OF THE PHASES

This test can easily be carried out using the special instruments available on the market,

but carrying out the parallel test of the following paragraph it can be avoided.

6.3.2. PARALLEL TEST

This test can be carried out using the normal electrical connections made according to the
rules of the trade by the installer and which normally involve the use of a circuit breaker for
each transformer installed, placed upstream of the closing of the parallel. Taking as
example the installation in parallel of two transformers (see general diagram in figure 3),

proceed as follows:

T1 T2

- —
[
bl

n ——
- —
[

RSTNw

figure 3

Page 15



1) Open the LV circuit breaker downstream of the circuit breakers of the single

transformers to ensure the absolute lack of load to the circuit.

2) Close the circuit breaker of transformer no. 2.
3) Place a digital or analogue tester with end of scale approx. 20 V next to the circuit
breaker of transformer no. 1.
4) Check that:
a) there is no voltage between the upper and lower contact R of the open circuit
breaker of transformer no. 1; (voltage measured by the tester V=0)
b) there is no voltage between the upper and lower contact S of the open circuit
breaker of transformer no. 1; (voltage measured by the tester V=0)
c) there is no voltage between the upper and lower contact T of the open circuit

breaker of transformer no. 1. (voltage measured by the tester V=0)

If the values measured are all constantly zero, it means that all the parallel
conditions have been met and all the LV circuit breakers can be closed without
incurring problems

If the values measured are other than zero with a voltage rate of over 1 Volt, it is
NOT possible to close the LV circuit breakers, and it will be wise to consult us for

explanations.

6.4. MAINTENANCE

NOTE: ALL MAINTENANCE OPERATIONS MUST BE CARRIED OUT BY QUALIFIED
PERSONNEL, CAREFULLY FOLLOWING THE APPLICABLE ACCIDENT-
PREVENTION SPECIFICATIONS AND USING ADEQUATE PERSONAL PROTECTIVE
EQUIPMENT.

Carry out the following checks at routine intervals, at least once every 6 (six) months:

1) Check the oil level and top up if it is low.

2) Check for oil leaks from the seals, in which case, change them and top up the level.

3) Clean the isolators, removing any dust gathered.

4) Check that the ventilation of the room is efficient and guaranteed.

5) If the transformer is fitted with an air drier with hygroscopic salts, dry them in an oven

at 150°C or change them when they are deep in colour.
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If the transformer works in the nominal environment and load conditions, according to the
data plate, every 2 (two) years check the dielectric rigidity of the oil contained in the
transformer. To do this, take about a litre of the isolating liquid through the drain valve on

the bottom of the box and send the sample to a specialised laboratory.
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7. TRANSFORMERS IN RESIN

7.1. INSTALLATION

WARNING !l The operations for installation and connection of the

transformers must be carried out by personnel qualified for such

operations.

1) Position the transformer in the installation room or chamber.

2) Connect the transformer with the earth network using leads of adequate diameter and
type and making the connection through the special hole positioned on the lower pack
clamps and marked with the special symbol. Make the connection of the terminal
leading to the secondary winding Star with the earth network using leads of adequate
diameter and type, through the terminal marked with 2N.

3) Check that the distance of the transformer from the walls meets current specifications.

4) Check that the primary coils are free and at least 300 mm away from the MV, BV cables

and from any other component.

Please be reminded that, though the coils are isolated in resin, for all practical

purposes they are to be considered as live parts, and as such, all the operating

precautions and specifications must be followed.

5) Check that the transformer is a minimum distance of at least 600 mm from any other

transformers installed in the same room.

6) Check that all the coils (primary and secondary) are freely and constantly struck by a

flow of natural or forced air from below upwards.

7) Check that the high voltage coils have not been damaged during transport and that they
are centred on the secondary windings.

8) If the transformer is fitted with a thermometer with electric contacts, or with a
temperature control unit, set the temperature threshold to 130°C for the alarm and
140°C for disconnection, following the instructions of the control unit itself. The

instructions for programming the control unit are included in its package.
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7.2. SETUP

Before set up:

N.B: If more than 6 (six) months have elapsed since delivery and the machine, even if
already installed has never been used, the preliminary operations listed below are
necessary:
a) Check that the high voltage coils have not been damaged during
handling/installation operations;
b) Check the efficiency and effectiveness of the connection of the transformer to the
earth network, as described above;
c) Clean and check the electric contacts and isolators;

d) Remove any trace of dust or impurity inside and outside the windings.

1) In the case of transformers with double primary voltage, make the connections of the
winding terminals according to the enclosed diagrams, taking care to check that all the

phases are connected in the same way. When the connection plate is formed of a

metal part and an isolated part, make sure that the isolated part is faced towards

the transformer.

2) Accurately check the tightness of the winding terminals.

Make the connection related to the transformer primary and secondary winding, taking

care to use cables of suitable diameter and type. The letters marked on the isolators of

the transformers have the following meaning:

 1W, 1V and 1U identify the posts related to the winding with higher voltage
(primary) values.

« 2W, 2V and 2U identify the posts related to the winding with lower voltage

(secondary) values.
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3) LOADLESS TEST - Once the connections have been made, check that the loadless
voltages, measured at the secondary winding correspond with the nominal ratings,
depending on the vector group. To increase or reduce the voltage at the secondary,
ONLY AFTER DISCONNECTING THE TRANSFORMER FROM THE MAINS, work on
the adjustment terminals, changing the position on the steps indicated with “ + “ the
secondary voltage is lowered, while changing the position on the steps indicated with “

—“itrises.

4) To change the voltage rate, connect the adjustment terminals according to the
following table; this operation must be carried out carefully adhering to the specified

accident-prevention standards and precautions.

O O O
4 5 6
@) @) @)
1-4=-5%
1-5=-2.5%

SWITCH
2-5=0 POSITIONS
2-6=+2.5%
3-6=+5%

N.B.: The positions chosen must be identical for all three phases. In the case of
double terminal strip for each column, it is absolutely compulsory for all the

positions of the switches to be identical.

5) Accurately check the tightening of the voltage adjustment terminals.
Check correct operation of the transformer under load; this operation must be carried

out carefully adhering to the specified accident-prevention standards and precautions.

7.2.1. PARALLEL OF TWO OR MORE TRANSFORMERS

The connection of two or more transformers is possible when the following requirements
are met:

Identical value of the ratio of transformation;

Equal short circuit values or with minimal differential;

Identical vector group;

a0 o p

Rigid interconnection of the neutrals of the transformers.
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Before closing the parallel on the secondary bars it is essential to check the cyclic direction

of the phases and carry out the parallel test.

7.2.2. CHECKING THE CYCLIC DIRECTION OF THE PHASES

This test can easily be carried out using the special instruments available on the market,

but carrying out the parallel test of the following paragraph it can be avoided.

7.2.3. PARALLEL TEST

This test can be carried out using the normal electrical connections made according to the
rules of the trade by the installer and which normally involve the use of a circuit breaker for
each transformer installed, placed upstream of the closing of the parallel. Taking as
example the installation in parallel of two transformers (see general diagram in figure 4),

proceed as follows:

| N
i1

figure 4

[E—
pop—

5) Open the LV circuit breaker downstream of the circuit breakers of the single

transformers to ensure the absolute lack of load to the circuit.

6) Close the circuit breaker of transformer no. 2.
7) Place a digital or analogue tester with end of scale approx. 20 V next to the circuit
breaker of transformer no. 1.
8) Check that:
d) there is no voltage between the upper and lower contact R of the open circuit
breaker of transformer no. 1; (voltage measured by the tester V=0)
e) there is no voltage between the upper and lower contact S of the open circuit
breaker of transformer no. 1; (voltage measured by the tester V=0)
f) there is no voltage between the upper and lower contact T of the open circuit

breaker of transformer no. 1. (voltage measured by the tester V=0)
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If the values measured are all constantly zero, it means that all the parallel
conditions have been met and all the LV circuit breakers can be closed without
incurring problems

If the values measured are other than zero with a voltage rate of over 1 Volt, it is
NOT possible to close the LV circuit breakers, and it will be wise to consult us for

explanations.

7.3. MAINTENANCE

NOTE: ALL MAINTENANCE OPERATIONS MUST BE CARRIED OUT BY QUALIFIED
PERSONNEL, CAREFULLY FOLLOWING THE APPLICABLE ACCIDENT-
PREVENTION SPECIFICATIONS AND USING ADEQUATE PERSONAL PROTECTIVE
EQUIPMENT.

Carry out the following checks at routine intervals, at least once every 6 (six) months:

1) Clean the primary coils removing any dust gathered.

2) Check that the ventilation of the room is efficient and guaranteed.
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8. VECTOR GROUPS:

Vector groups legend

Capital letter = primary

Small letter = secondary

D, d =Delta

Y ,y= Star

Z,z=Zigzag

Number = Phase displacement to CEI Std.
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9. VOLTAGE DIAGRAMS

Double voltage diagrams

N.B.: the positions chosen must be identical fothake phases

Transformers with
V1 = 15,000 - 20,000

1

©© ©©
2
3

4

®°

1 = Power supply (Fixed)

For 15,000 V
Connect:

*2+3

c4+c

For 20,000 V
Connect:

*3+4

5 = Delta
(Fixed)

Transformers with
V1 = 8,500 — 20,000

@b—l
N
O

1 = Power supply +
Delta 20,000 V

2 = Power supply +
Delta 8,400 V

For 8,400 V
Connect:

3+4
*5+6

For 20,000 V
Connect:

<4+t

6 = Delta
(Fixed)

Transformers with

V1 =10,000 - 20,000

1
<o>© <o>©
2
3
<o>© <o>©
4

1 = Power supply
(Fixed)

For 10,000 V
Connect:

c1+2
*3+4

For 20,000 V
Connect:

$2+:

4 = Delta
(Fixed)

Transformers with
V1 =10,000 - 15,000

1

AN

3

4

5

1 = Power supply
(Fixed)

For 10,000 V
Connect:

*2+3

<4+t

For 15,000 V
Connect:

e3+4

5 = Delta
(Fixed)
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According to the law, the manufacturer reservesstite property of this
' drawing, prohibiting its reproduction or in any waiyulging it to third parties
or rival firms without its written permissir
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10. NOTES

NEWTON TRANSFORMERS SpA
Via dei Gelsi, 15 - Localita Pian dei Peschi - 53036 POGGIBONSI (SI) - Ph+39 0577.979681 r.a. - Fax +39 0577.979678
Cod. Fisc. e P. IVA 00898060520 capitale sociale 1.400.000,00 Euro i.v. e-mail: info@newtontransformers.it ; www.newtontransformers.it
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