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9 Use clothing and personal
protection elements according
to the work to be carried out.

1. Safety and risks

Please read this instruction

manual  carefully  before V Long-sleeved cotton
servicing the product, shirt.

disregarding the instructions V Dielectric safety boots.

may result in  property V Bait or dielectric gloves.
damage, serious injury or V Latex gloves (taking
death. samples of the

insulating liquid).

The product covered in this V Latex gloves (Handling
manual must be operated tools).

Safety glasses.
Dark glasses for sun
This manual contains protection (field

only by qualified personnel.

<<

important information for the activities).
safety of personnel and the V' Helmet.
product. V Avoid wearing loose
clothing.
If any problem not covered in V Do hnOt wear r:in_gs’
this manual occurs, contact ‘é";‘:ﬁnsz’or any péfrs%'EZi
MAGNETRON S.A.S. item that could cause
harm.
When working with transformers, V Do not wear tennis
operators are exposed to a series of shoes, shorts, short-
risks and dangers, it is very important sleeved shirts, and
to know them in order to eliminate or headphones.

minimize situations or conditions that
may cause damage.
1.2 Types of risks

1.1 Personal security G physical risks

N Stop any activity if working

conditions are unsafe. It refers to all environmental

factors that depend on the

I Al team members must know physical properties of the bodies
the instructions in this manual, and that act on the tissues and
the safety practices established organs of the worker's body, can
in the workplace and the produce harmful effects according

applicable legislation.



to their intensity and exposure
time.

They are related to the imminent
probability of suffering bodily harm
with or without direct contact, they
can be classified as labor or
environmental.

The most common and dangerous
conditions at work:

Noises,
Lightning,
Temperature,
Humidity,
radiations,
vibrations,
Electricity.

<<LK<LK<LK<LK<LKKL

Listed below are some activities
that must be carried out:

1 Install localized lighting in
those jobs that require it, when
general lighting is moderate
and may be insufficient.

1 Avoid dead flow areas (where
air does not flow freely).

1 Use work equipment that
generates low noise levels.

1 Locate noisy equipment or
sources out of the way, if
possible.

1 Reduce the exposure time.

1 Establish a shift rotation
system on field.

i
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f Use screens or protective
shielding, for radioactive
sources.

1 Apply the 5 golden rules when
working with energy.

Effectively SHUT OFF
all voltage sources and
neutral

LOCK the cutting
devices in the open
position

VERIFY absence of
voltage

Ground and short circuit

DELIMIT and MARK the
work area

Figure 1: 5 golden rules

U Mechanical risks

They are associated with the set
of physical factors that can give
rise to an injury due to the
mechanical action of machine
elements, tools, work pieces or
projected, solid or fluid materials.

The mechanical risk can occur in
any operation that involves
manipulation of hand tools,
machinery, handling of vehicles,
use of lifting devices, such as:




V collision with moving or
stationary objects,

V Hits,

V Cuts,

V Entrapments due to
overturning of machines or
vehicles,

V Entrapments by or between

objects,

V Projection of fragments or
particles,

V Falling objects being
handled.

Listed below are some activities
that must be carried out:

1

Train workers in preventive
matters, both in theoretically
and practically related to the
work equipment necessary for
their job.

Guarantee the conditions and
correct way of using
machinery, based on the
manufacturer's instructions.

Promote the consultation and
participation of workers in
aspects related to mechanical
risks.

Guarantee periodic monitoring
of the health status of workers.

In the event of accidents or
occupational diseases due to
mechanical risks, the
necessary corrective measures
must be investigated and
applied so that it does not
happen again.

L
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Caution risk of Cutting risk
entrapment Attention hands

[\

Danger
Particle protection

Figure 2: Signs of mechanical risk



2. Introduction

Read carefully and comply
with the indications given in
this manual before any
intervention on the product,
failure to comply with them
invalidates the guarantee.

The electrical transformer is a noble,
simple and safe electrical device that
has accompanied us in daily life since
the beginning of electrical
engineering, faithfully fulfilling its
mission of transforming electrical
parameters.

The Single-Phase Liquid Immersed
Transformer is designed to reduce
distribution line voltage to voltages
that can be handled with a low risk to
end users.

Its useful life depends, among other
reasons, on the following:

Manufacturing design,
Supply voltage,

The connected load,

The protections used,

The level of the insulating
liquid,

U The maintenance received.

cCcCcc

The use of the transformer plays a
very important role in the electrical
supply. A failure in its operation can
generate enormous inconveniences
for companies, the industry or the
population, since everyone uses the
electrical service equally in their daily
activities.

i
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The information, recommendations,
descriptions and safety notes
compiled in this document are based
on qguides, standards and the
experience of MAGNETRON S.A.S.

This information does not include or
cover all contingencies, therefore, if
you require more information, contact
MAGNETRON S.A.S.
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3. Definitions damage to health that such an
event can cause.

3.1Transformer

Electrical device without moving
parts that transforms electrical
energy into its two main factors:
Voltage and Current.

3.2 Primary winding

Winding that is connected to a
power source.

3.3 Secondary winding

Winding to which a load is
connected.

3.4 Medium voltage winding
Winding with the highest voltage.

3.5 Low voltage winding
Winding with the lowest voltage.

3.6 Packaging

Cover normally made of wood in
which transformers are packed
during storage and transport.

3.7 Packing basis

Flat and strong structure
manufactured usually in wood that
serves to protect and support the
weight of the transformer.

3.8Danger

Inherent situation with the capacity
to cause injury or damage to
people's health.

3.9Risk

Combination of the probability that
a dangerous event will occur with
the seriousness of the injuries or



4. Abbreviations

American National Standards

ANSI Institute

ASTM er]rée&;eggriilzciety for Testing

MV Medium voltage

LV Low voltage

DPS Device for surges (lightning
rod), source arresters

kg Kilogram

kv Kilovolt

kVA kilo volt amps

Ibf.ft pound-force foot

m Meter

max Maximum

min Minimum

mq Milliohms

Mq Megohms

more | Milliseconds

ntc Colombian technical standard

PCB's | PCBs

Np Neutral point

psi Pounds per square inch

PTS Grounding system

Grd Grounding

VSP Overpressure valve

i
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5. Handling

Caution: The transformer must be
handled in a vertical position.

Keep the transformer on the base on
which it is shipped to the site where it
will be installed, since it provides
greater protection.

Do not allow the transformer to be
dragged directly on the ground for any
reason, the tank could suffer
deformations or the paint could
deteriorate, resulting in the oxidation
of the sheet metal.

The transformer must not be lifted or
moved by holding it by the medium or
low voltage bushings or by any
accessory that is not the lifting lugs,
since they are very fragile parts and
can suffer damage.

&

>N

t

Figure 3: Handling transformers

Do not lift or move the transformer by
placing crowbars or jacks under

i
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accessories, connections, radiators or
other devices, these elements are not
designed to be subjected to this type
of stress and may introduce ruptures
or deformations causing leaks.

X
&

Figure 4: Levers or movements n
allowed

X

When a transformer cannot be
handled by means of a crane,
differential, lift truck either stowage
carrier, you can move it by sliding it
on skates or rollers, taking care not to
damage the base or drop it.

Use rollers or skates according to the

weight of the product and in sufficient
guantity to distribute its weight.

10
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| pe— |

Figure 5:
transportation

Use of skids

fo

Transformers are provided with lifting
devices or lifting lugs that are used to
manipulate them with crane, fiber
slings must be used to protect the

paint.

If you use strings or metal slings, be
sure to cover the parts in contact to
avoid paint detachment.

1. Lifting lugs
2. Protector
3. Metal sling

Figure 6: Paint protection on th

lifting lugs

i
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Do not use the lifting lugs to transport
the transformer, these devices are
designed only for lifting the
transformer.

Figure 7: Transport of thé&ransformer
by the lifting lugs is prohibited

11



6. Packaging

The packaging of a transformer must
allow handling in such a way that,
when any movement is required for
storage or transport, it is easy to lift it
by the base of the packaging.

The base of the packaging must have
a minimum height of 10 cm to allow
the entry of a forklift or a pallet rack.

The transformer must be attached to
the base of the packaging to prevent
it from suffering damage caused by
sudden movements. The coupling can
be through straps, wedges in the
supports to hang on the pole or by
means of screws.

i
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packing base

Figure 8: Packing base transform

assembly

The transformer packaging must be
arranged in such a way that it does
not obstruct access to the information
stated on the nameplate, especially
when it is packed.

Figure 9: Visiblenamelate

12




7. Transport

Take into account the weight of the
transformer to  determine  the
appropriate lifting and/or transport
elements, this information appears on
the nameplate, in the test certificate
or in the documents required for its
transport.

Lift the transformer using the

liting lugs or the base of the
packaging.

.4

lﬂoo-@-»
-]

o O O U
1. Lifting lugs
2. Packing base

e

Figure 10: Parts to lift or hoist th
transformer

i
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When lifting the transformer from the
lifting lugs, be sure not to rub or touch
the bushings or any accessories with
the slings.

Figure 11: Elevation of the transformi
from the lifting lugs

7.1 Load distribution:

7.1.1 Transformers without

crate

When a considerable number of
transformers are transported, the
load must be distributed within the
truck or container.

The base of the transformer acts
as a separator, when there are
spaces between them, wooden
wedges must be set between
them and the floor.

The function of the wooden
wedges is to prevent displacement
of the transformers when the
transport is in motion.

Additionally, transformers must be

slinged to the walls of the truck or
container and to each other.

13



Figure 12: Loading, distributior
and use of wedges in transformel

7.1.2 Transformers with crate

When a considerable number of
transformers are transported, the
load must be distributed within the
truck or container in groups
separated from each other.

The function of the wooden
wedges is to prevent displacement
of the transformers when the
transport is in motion

The packaging of the transformers
acts as a separator, when there
are spaces between them,

i
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wooden wedges must be fixed
between them and the floor.

Additionally, each set must be tied
together to form a solid unit and
between them to the walls of the
truck or container.

These transformers can be loaded
on up to two levels, as long as the
weight of the load located on the
second level does not exceed
400 kg.

= Load

bodywork

Sling

rear view

side view

bodywork
!
@
'.:.é.

rear view

Figure 13: Proper way to load ar
tie boxed transformers

14



7.1.3 Load open top trucks

G

GGG ) )

i
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1 Loading and unloading is done
on the sides of the truck,
reducing the times for these
activities.

1 When loading crated
transformers, they can be
stacked up to two levels, as
long as the weight of the
transformers on the second
level does not exceed 400 kg.

Figure 14: Normal and open top truck

Loading on this type of truck has
several advantages:

1 By not having the tent, the rod
and the sides, a better use is
made of the total available area
of the plate.

1 The load can protrude +/- 15
cm from the sides of the plate.

Caution: For Colombia, the total
height of the load, measured from
the floor, cannot exceed 4.3 m.

The total weight of the load cannot
exceed the capacity of the truck.

Maximum
height 4.3 m

_ T - The load can
protrude +/- 15 cm
" " from the plate

Figure 15: Load tolerance on the sides

the plate
T The total number of
transformers in the load is
increased.

1 Reduces freight costs.

Figure 16: Maximum loading height

u Steps for loading

1 Loading must be done from the
front of the plate (near the
cabin) to the back of it.

1 With the help of the
appropriate mechanical means
(forklift, crane, etc.) load the
first row of transformers.

1 Once the transformers in the
first row are located and
aligned, secure them with a
sling by attaching the sling to

15
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the truck chassis and passing it
over the crates.

Sling

Figure 17: Loading and securing tt
first row Figure 19: Securing the last row «
loaded transformers

1 Repeat the previous numeral
until - completing the total Precautions: All rows must be
charge of the vehicle. secured with slings, these must be

well tensioned.

When loading partially on two
levels, make sure it is done in the
center of the platen.

Figure 18: Total truck load

Central part
1 To prevent load shifting during of the plate
transport, sling the last row of ::‘vg:°

loaded transformers.

Figure 20: Two levels in the central pe
of the plate, loadeveling.

16



7.1.4 Download

Precautions: Some transformers
have accessories that lift the lid,
NEVER use them to lift the
product.

If you use strings or metal slings to
lift the transformer, be sure to
cover the parts in contact to avoid
paint detachment.

The unloading of the transformers is
the responsibility of the customer,
unless otherwise specified in the
contract. However, the following
should be noted:

U If you have doubts about the
gross weight of the product,
the lifting elements to be used,
the method to wunload the
product or any other activity,
refrain from maneuvering and
contact MAGNETRON SAS

U Always use the appropriate
mechanical means, forklift,
crane, etc.

U The mechanical equipment
used must have at least twice
the capacity of the weight of
the product.

U Lift the transformer only by the
lifting lugs or the bottom of the
packaging.

U Personnel involved in the
downloading must stay away
from the transformer when it is
lifted.

i
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Transformers loaded in open
top trucks must be unloaded in
opposite way to loading.

In containers or trucks with
close container, the
transformers that are out of
reach must be pulled until they
are placed in the unloading
position, to do this:

1 Attach a sling to the hoist
or mechanical means
used and pass it around
the base of the
transformer packaging.

M Pull the transformer until
it is within reach of the
mechanical means used.

1 Download the
transformer.

SR )
I -
-

Fwol —

Figure 21: Proper way to pull
transformeiin the download

17



8. Reception

Caution: Before downloading the
transformer, should visually inspect
the state of the same, any
abnormality communicates it to the
transporter and leave a record of it.

The transformers covered in this
manual are factory tested according
to standards, they are delivered fully
assembled and ready for installation,
however, taking into account the
difficulties that arise during
transportation, the following must be
taken into account:

U Check that the security seals
located between the lid and the
tank have not been removed or
show evidence of having been
tampered with.

Figure 22: Security seal

U Check the state of the MV and
LV bushings, they should not
be loose or present damage.

U Check the state of the tank, it
should not show bumps,
cracks or damage to its paint.

i
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Check the condition of the
other accessories that are part
of the transformer
(overpressure valve, source
arresters, etc.).

Check that there are no
insulating liquid leaks.

Inspect the base (wood or
metal), it should not show
damage.

Check that the characteristics
of the transformer correspond
to what was requested (power,
phases, voltages, serial
number, etc.).

In case of finding damage to
the transformer, if possible,
leave a photographic record of
the findings.

Inform the transporter of the
abnormalities found.

Contact MAGNETRON S.A.S.
and notify what happened,
supplying the complete
information of the transformer.

Keep in mind what is
established in numeral 7
"Transportation" before
unloading the transformer.

18



9. Storage

Caution: Keep the transformer in
the packaging (base or crate), this
protects it from damage or
deterioration during storage.

Caution: To prevent moisture from
entering the transformer, the
overpressure valve MUST NOT be
actuated for any reason.

If the transformer does not require
immediate installation, observe the
following instructions to ensure its
good condition:

U Store it indoors.

Note: If storage is done
outdoors, keep in mind that
environmental conditions can
deteriorate the base or crate,
thereby causing damage or
deterioration of the
transformer.

U Do not store it in places where
there is presence of moisture,
sludge, corrosive gases or
explosive atmospheres.

i The storage of the
transformers depends on their
size and their packaging. If the
transformer is crated and the
power is less than or equal to

i
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100 kVA, they can be placed
on two levels (one above the
other) at most.

Note: If storage is done
outdoors, they cannot be
placed on two levels (one
above the other).

Transformers  with  power
greater than 100 kVA must be
stored in units.

Do not store transformers on
two levels (one on top of the
other) when storage is longer
than six (6) months.

When storage is extended for
more than six (6) months, has
to periodically inspect the state
of the base or crate.

19



10. Basic accessories

Caution: If any accessory is not
covered in this manual or requires
more information, contact
MAGNETRON SAS

The accessories described in this
numeral obey the basic accessories
that are part of a single-phase
transformer, however, reference is
made to some protection or control
accessories.

Also, it is worth clarifying, there are
many references for each type of
accessory, only reference is made to
the accessory as such.

10.1 MV Bushing

Accessory, normally made of
porcelain, designed to
mechanically hold the conductors
that are part of the power line,
keeping them isolated from earth
and other conductors.

Its main function is to make the
bridge between the medium
voltage terminals of the active part
and the power supply.

Its characteristics vary according
to the voltage level of the
transformer, the basic level of
insulation and the creepage and
arc distances.

i

:—

-

- -

.

| ) |
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Figure23: MV Bushings

10.2 LV Bushing

Accessory, normally made of
porcelain, designed to
mechanically hold the conductors
that are part of the power line,
keeping them isolated from earth
and other conductors.

Its main function is to make the
bridge between the low voltage
terminals of the active part and the
external load.

Its characteristics vary according
to the voltage level of the
transformer, the basic level of
insulation and the creepage and
arc distances.

Figure 24: LV Bushings with their
respective terminals

20




10.3 Overpressure valve

Located at the top of the tank,
near the LV. It is used to relieve
the internal pressure of the tank
when it exceeds the safe
operating limits.

Figure 25: Overpressure valve

Note: It must not be operated
manually, doing so implies the
entry of moisture (water) into the
transformer.

10.4 Tap changer

Caution: The switch has an
external handle, which must be
operated only with the transformer
de-energized.

i
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M Ground the MV and LV
bushings.

1 Using a screwdriver, loosen
the handle anchor screw until it
protrudes from the disc.

1 Rotate the handle and bring it
to the needed position.

1 Re-secure the handle anchor
screw, until it enters the disc.

1 Remove the grounding
connections from the MV and
LV bushings.

1 Measure continuity at the MV
bushings to ensure that the
switch is properly engaged.

1 Re-energize the transformer.

1 Measure the voltage on LV,
confirm that it is the desired
voltage.

This device allows the
transformation ratio to be varied to
guarantee that the required
voltage is delivered at low voltage.

10.4.1 Steps to maneuver the
tap changer

9 Disconnect the transformer
from the power source.

1 Verify the absence of voltage
on the transformer by
measuring the LV winding with
a voltmeter.

Anchor bolt

J—' Ha’n‘dle\

(@)

Figure 26: Tap change
switch

21



10.5 Nameplate

It is an accessory made of a
material resistant to corrosion
(aluminum, stainless steel, etc.)
where the most relevant
information on the transformer is
recorded.

The plate must be fixed in a visible
place and its inscriptions must be
legible and indelible.

ssmeno 486889 TRANSFORMADOR

ANOWES 210
Fases 1 50 kVA ALTURA manm 1000

TENSION PRIM, 1328V CALENT. ACEITE 60°C

TENSION SEC. 200120V CALENT, DEV, 6 c
LA-BLATET  1812.9530KV | ¥ commente . IMA
FRECUENCIA oM < CORRIENTE SEC. 20033A
QAse Ao | (s mu) | MAT. DEVANADOS AVAI
oo ONAN = N Zoc AT 20

POLARIOAD SUSTRACTIVA aci {eo}
T | » CORRENTE CC 837 A

| B8 ___WNOLIO® DURACION CC 078
1A 13830
% | 13200 €1 acole minersd  PESO TOTAL 288 kg
w | 12470 no contens PCB

+ ) + 1 Py > ACEITE MINERAL saL

[ | 12210 de s fobrbcackin  INSTRUCTIVO F-MKT-01
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Figure27: Examplenameplate

10.6 Grounding system

The transformer is provided with
two screws with their respective
accessories to allow:

i The Ilow voltage neutral
point grounding to the tank,
it is shipped connected
from the factory.

U The grounding of the tank
to the grounding system
where the transformer will
be installed.
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Figure28: Grounding points

10.7 Lifting Lugs

Devices for lifting or hoisting the
fully assembled transformer and
filled with insulating liquid, that are
located in such a way that when
hooking the straps or slings they
do not lean against other
accessories, nor against the
bushings, nor do they damage the
cover.

They are used for hoisting or lifting
only, not for transporting.

Figure 29:1. Lifting lugs
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10.8 Internal indication of
insulating liquid level

Internal marking that is made by

paint or other indelible marking in

a place visible to the user when

the transformer is uncovered.

i

/MAGNETRON

10.10 DPS mounting device
Each transformer has two
internally threaded bushings or
two studs welded to the tank for
each MV insulator, which are used
for mounting the SPDs.

=

2

S’
St
]

Steel devices
for mounting

Figure 30: Internal level

10.9 Support to hang on the
pole

Devices designed with the size
and adequate mechanical
resistance to  support the
transformer completely assembled
and filled with insulating liquid and
installed on the pole.

2

'
—1
o

Pole hanging
brackets

Figure 32: DPS mounting devices

10.11 IFD Internal Fault
Detector

The IFDTM is a sensor that
detects internal arc faults in
distribution transformers, its
installation is made to order.

IFD makes it easy to quickly
identify the faulty transformer from
+/-20m away from the pole.

Without Fault With Fault

Figure 31: Pole Hanging Brackets

Figure 33: IFD in operation
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When an internal fault occurs and
the tank pressure rises rapidly at a
rate of 0.5 psi for 5 to 7 ms, the
IFD signaling device activates,
releasing a highly visible orange
signal.

The signal alerts the operator or
crew so that the transformer is not
energized again.

The internal fault detector is
equipped with a 10+2 psi relief
valve.

i
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As an optional feature, liquid
temperature indicators can be
provided with one (1) or more
contacts to allow remote signaling
of unacceptable temperatures or
to control cooling fans installed on
the transformer.

Cover X diaphragm
(internal)

Internal fault
indicatonr,

splash guard

: ‘overpressure valve
N

shipping lock

Figure 34: Parts of the IFD

10.12 Temperature indicator
(thermometer)

It is an instrument that measures
the temperature of the liquid in
degrees Celsius and includes a
resettable maximum temperature
indicator.

The red maximum temperature
indicator can be reset by turning
the magnet in the center of the
faceplate towards the white
indicator pointer.

The temperature gauge is
mounted in a liquid-tight drywell
for easy replacement.

Figure 35: Temperature indicator

10.13 Insulating liquid level
indicator (level)

It is a device or meter that
indicates the level of dielectric fluid
in the transformer tank.

When the gauge is installed at the
factory, the tank is filled to the
level that corresponds to a liquid
temperature of 25°C.

If the meter indicates a "LOW"
fluid level, then the transformer
should be de-energized and
inspected to determine the cause
of the low fluid level. A low level of
liquid can cause dielectric failure,
overheating of the transformer and
a reduction in its useful life.

As an optional feature, the liquid
level meter can be provided with
one (1) or more contacts for
remote signaling of levels (low or
high) of dielectric fluid.
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Figure 37: Drain valve

10.15 Lid lifting devices

Devices located on the cover that
serve to lift or raise the cover, are

) not designed to it the
Figure 36: Insulating liquid leve transformer.
indicators , ,
When the active part is attached to
_ the cap, the devices are designed
10.14  Drain valve to lift the complete lid-active part
This device is located at the assembly.

bottom of the tank, it is used for:

1 Take samples of the insulating Device to
liquid within order to carry out lift the lid
the physical-chemical tests.

1 Drain the insulating liquid if
necessary.

1 Recirculate insulating liquid
when performing field
maintenance.

Figure 38: Devices for lifting the lid
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11. Terminal marking

The markings of the medium and low
voltage terminals in this type of
transformers depend on two factors:

U Standard (NTC or ANSI)
U Polarity (additive or

subtractive)
111 Polarity
The polarity in single-phase
transformers is defined by
standard (ANSI C57.12.70) as
follows:
Any transfor mer

kvVAandMV voltage
be ADDITIVE POLARITY, the
other transformers will have

SUBTRACTIVE POLARITY.

Figure 39: Polarity according to NTC ar
ANSI

Wi
O 8

i

1 Examples of polarity
according to the
characteristics of the
transformer

1
Notes:
1 A transformer can change

polarity by customer's request.

The polarity in single-phase
transformers is very important
when they are wused to
assemble three-phase banks.
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