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Power Transmission and Distribution

Transforming know-how  
into reliable energy. 
Siemens Transformers.
TUMETIC and TUNORMA – Oil-Immersed Distribution Transformers
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Transforming high standards  
into leading solutions

On the last transformation step from the 
power station to the consumer, distribu-
tion transformers provide the necessary 
power for systems and buildings. Ac-
cordingly, their operation must be reliable, 
efficient and, at the same time, silent.

Under the names TUMETIC® and  
TUNORMA®, oil-immersed distribution 
transformers from Siemens meet all these 
requirements daily again. In thousands 
of applications, under extreme climatic 
conditions and in the smallest space – in 
distribution systems as well as in industrial 
plants. What these transformers stand for 
can be summarized in one single word: 
Quality.

More than 100 years of experience – 
reliable partnership

The extraordinary quality is based on more 
than �00 years of experience of the pioneer 
in transformer technology – Siemens. 
Experience you take advantage of in all 
phases of your project: From technical 
advice via layout, design, manufacture, 
transport and commissioning up to the 
Siemens Transformer Life Management.

TUMETIC distribution transformer  
with hermetically sealed tank

TUNORMA distribution transformer  
with conservator
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Oil-immersed distribution transformers 
from Siemens are manufactured in  
accordance with our quality management 
system – certified to EN ISO 900�.  
Compliance with important standards, 
from IEC to VDE, is a matter of course, 
just as much as the exclusive use of  
high-quality materials. Qualified  
employees implement the demanding 
standards in daily practice.

So, quality is the logical result of a  
universal philosophy.   

Checking means security – 
in production and testing 

Every transformer consists of a large 
number of individual components which 
must interact smoothly in operation.

The high quality of Siemens transformers 
is therefore guaranteed by adhering to 
strict quality standards in production – all 
of them compiled in a quality assurance 
manual, which is also at the disposal of 
our customers.

Each manufacturing step is accompanied 
by quality checks – partly as a self-check 
with the associated evidence, partly by 
instructed quality experts. Final testing  
or acceptance tests are exclusively  
performed in the testing laboratory.  
And if you like to join the test of  
your transformer: Welcome!

State-of-the-art technology – 
tested and documented

Besides the routine tests for all transformers, 
we also take over the type and special tests 
on request.

For Siemens, however, quality assurance 
is even more. We support you in every 
respect as regards equipment monitoring 
and operation. And due to the fact that 
further improvement of the transformer 
technology is accelerated by the knowl-
edge from daily operation, we offer you  
a continuous exchange of experience –  
for our common advantage.

Oil-immersed distribution transformers 
from Siemens: Systematic quality …

Each of our factories is regularly checked for compliance  
with the quality guidelines by independent bodies.  
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The protection of our environment and 
economic use of resources is more and 
more in the focus worldwide. This applies 
both to nature and growing cities, where 
power supply and industrial plants are 
often installed directly close to buildings, 
households and people. All Siemens  
factories work in accordance with an envi- 
ronmental management system certified  
to EN ISO ��00�.

With Siemens transformers you are also 
on the safe side regarding environmental 
protection and sustainability. For especially 
high demands we offer special designs 
– as the following examples show:

 Environmental protection by alterna-
tive coolants and transformer fluids: 
Here, mineral oil is the most common, 
but not the only option. Ester and 
silicone are to be recommended for 
special requirements as regards fire 
safety and ecology (see also page 7 
“Transformer fluid”) 

 Everything is all right in water protection 
areas – by designing the tank as a 
double tank  

 No problems with radiation:  
Siemens offers low-radiation transformers 
complying with the strict Swiss standards 
– and conforming to the future European 
standards already today. 







 
… even with regard to environmental aspects
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Oil-immersed distribution transformers from 
Siemens: Exactly matching your demand

The decisive factors for the layout of a 
distribution transformer are just your 
requirements, which we use for adjusting 
the different parameters – from the rated 
power to the vector group, from the  
coolant to the taps.  

Of course the most different combinations 
are possible, which results in custom-made 
distribution transformers for almost every 
field and place of application. 

Tailored to the requirements of practice 
– an example:

An urban industrial plant requires an  
especially ecological transformer.  
The Siemens solution fully meets this 
requirement – from biodegradeable 
transformer fluid up to extreme reduction 
in radiation. The sound level is at the 
limit of audibility, and the loss values  
are really acceptable – with no-load 
losses �0% below the lowest loss range  
C which is presently defined in the  
European standards.
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Low losses, low noise:  
The iron core

Whether in design, manufacturing methods 
or materials – the cores of Siemens trans-
formers represent the latest state of tech-
nology. The silicon-alloyed electric sheet 
steel used is grain-oriented, cold-rolled and 
insulated on both sides, guaranteeing low 
losses and noise – and these values are 
even improved by laser treatment.

Numerically controlled cutting machines 
provide for careful treatment in the  
cutting process in order to avoid  
mechanical tension in the core and  
thus unwanted properties right from  
the beginning. Standard use of step-lap  
cutting additionally minimizes losses  
and noise.

Custom work – in macrocosm  
and in microcosm

Tightness decides:  
The tank

Whether during transport or operation 
– the tank must be absolutely tight under 
mechanical stress. Preconditions to achieve 
this are constructional experience, the 
most modern calculation methods and 
high-quality welding work.

Special attention is paid to corrosion  
protection. Pretreatment of the surface  
by sandblasting contributes to corrosion 
protection, just like multicoating with  
preset drying times for each layer.  
On request, hot-dip galvanization  
provides for even better protection.

The tank must dissipate the entire heat 
loss of the transformer into the ambient air. 
This makes the volume of the transformer 
fluid change. In hermetically sealed trans-
formers, the corrugated walls absorb the 
change in volume. In the case of expan-
sion tank transformers, the conservator 
compensates this change.

The sheet-steel lids of Siemens transformers  
are bolted together with the tank – or 
welded on request. In any case the steel 
thickness and the bracing is dimensioned 
in such a way that the lid withstands the 
stress of transport and operation.

Systematically safe:  
The winding

The winding as the centerpiece of the 
transformer must be especially protected 
– both against high electrical stress due 
to external overvoltages and against  
mechanical overloads by short circuits.

Siemens transformers are systematically 
designed to meet these requirements. 
The windings are made of copper or alu-
minum. Low-voltage windings are made 
of strip or flat wire, and the high-voltage 
windings are manufactured from round 
or profile wire. The use of insulating 
paper that is partially coated with epoxy 
resin (“diamond-dotted paper”) bonds 
the winding into a compact block while 
drying and increases the short-circuit 
capacity additionally.

The layer insulation is adapted to the 
occurring alternating voltage strain in 
daily operation. Large-scale oil channels  
are provided in order to secure sufficient 
cooling of the windings and to avoid 
“hot spots”. All leads are short-circuit and 
surge-proof, contributing to the high 
reliability of the transformer – with an 
above-average service life. 
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6From oil to ester:  
The transformer fluid

Insulating and cooling – these tasks  
represent high requirements for the  
transformer fluid: It must be insensitive  
to high temperatures, to the influence of  
air oxygen and catalysts; furthermore  
it has to be resistant to aging and  
noncorrosive. Siemens uses the  
adequate fluid for each customer  
requirement and application:

 Mineral oil, which complies with  
the specifications of the international 
standards for insulating oils,  
IEC Publication �0�9� – for  
distribution transformers  
without special requirements 
 
 Silicone oil, which is self-extinguishing 
in case of fire. Due to its high fire point 
above �00 °C it has been classified as a 
K-liquid according to IEC ���00.  

 Ester, which is nonhazardous to water 
and has a very good biodegradability. 
Additionally, ester offers high fire safety 
due to its high fire point above �00 °C, 
and has also been classified as a K-liquid 
according to IEC ���00. 







Core and windings
Both are held together by a pressed structure 
and bolted together with the tank lid. The 
complete unit can be lifted out of the tank.

Core
High-quality electric sheet steel, most  
modern core design and optimized  
lamination provide for low-loss and  
noise-optimized operation.

Windings
Construction and materials guarantee a  
long service life. 

Tap changer
Used to adjust the ratio to the local voltage 
conditions. It can be adjusted from outside in 
de-energized condition.

Low-voltage bushings 

High-voltage bushings
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Thermometer bag
Important accessory for temperature  
monitoring.

Tank
The TUMETIC design shown here is hermeti-
cally sealed. Elastic corrugated walls take up 
the volume changes of the transformer fluid.

Truck
Plain transport wheels can be aligned for 
longitudinal or transversal movement.

Conservator
In the TUNORMA type, it is equipped with  
an oil level indicator and a filling socket. 

Corrosion protection
The surface gets a multicoating in the  
standard color cement gray (RAL 70��).  
Special colors or galvanization are possible.

Oil-immersed 630-kVA distribution transformer TUMETIC:
View into the inside
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 � Oil level indicator
 � Oil drain valve
 � Thermometer pocket
 � Buchholz relay (on order)
 � Dehydrating breather (on order)

 � Adjustment facility for tap changer
 7 Rating plate (movable)
 � Earthing terminal
 9 Pulling lug, ø �0 mm
�0 Lashing lug

TUMETIC and TUNORMA – two transformer 
types, many applications. The standard 
design already covers a wide range of 
requirements, but as we know from long 
years of experience, special applications 
ask for special solutions. That is why 
Siemens offers a wide variety of useful 
additional solutions, assembly appliances 
and devices. Here are some examples:

 Safe-to-touch outside-cone and  
inside-cone plug-in bushings on 
the high-voltage side instead of  
porcelain bushings 
 
 Transformer connection terminals on 
the low-voltage side with or without 
covers.  

 Bar bushings on the low-voltage side 
with or without covers.  

 Air-filled cable connection boxes for 
special protection requirements.  

 All relevant protection and monitoring 
devices for distribution transformers. 


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 � Oil drain valve
 � Thermometer pocket
 � Adjustment facility for tap changer
 7 Rating plate (movable)

 � Earthing terminal
 9 Pulling lug, ø �0 mm 
 �0 Lashing lug
�� Filling tube

TUMETIC distribution transformers
(hermetically sealed tank)

TUNORMA distribution transformers
(with conservator)

Perfectly prepared for any task –  
whether “standard” or “special”
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If you have any question about  
Power Transmission and Distribution,  
our Customer Support Center is  
available around the clock.

Tel.: +�9 ��0 / ��� 70 00 
Fax: +�9 ��0 / ��� �� 7�  
(Subject to charge: e.g. 14 ct/min)

E-Mail: support.energy@siemens.com 
www.siemens.com/energy-support

Subject to change without prior notice 
Order No. E�000�-U���-A�0�-V�-7�00
Printed in Germany
Dispo �9�00
GB 0�9�� �0���� WS 0�07�.

The information in this document contains general descriptions of the technical options available, which do not always have to be present in individual cases.
The required features should therefore be specified in each individual case at the time of closing the contract.

Siemens AG
Power Transmission and Distribution
Transformers Division

Transformatorenwerk Weiz
Elingasse �
���0 Weiz
Austria
Tel.: +�� ��707-7� ��� 
Fax: +�� ��707-�� ��7

Siemens Transzformátor Kft.
II. Rákóczi Ferenc út ��9
Budapest ����
Hungary
Tel.: +�� (�) �7� ��00 
Fax: +�� (�) �7� ����

Centro de Fabricación para Transformadores
Apartado �0�
Sabugo �7�� 9��
Portugal
Tel.: +��� �� 9��7�09
Fax: +��� �� 9��7�9�

www.siemens.com/energy
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H-1214 Bu da pest, Hun gary
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Inst ruc ti ons
Her me ti cally se a led li quid-im mer sed dist ri bu tion
trans for mers 50 to 2500 kVA
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App li ca tion Area

These ope ra ting inst ruc ti ons are for her me ti cally se a -
led li quid-im mer sed three-phase dist ri bu tion trans for -
mers with ra ted po wer of 50-2500 kVA and up to max
36 kV equ ip ment vol tage. They are also app li cable for
single-phase trans for mers.
The inst ruc ti ons are ge ne rally va lid for mi ne ral oil-im -
mer sed trans for mers, but equ ally app li cable if any ot -
her li quid is used for in su la tion.
See chap ter on co o ling and di e lect ric li quid.

1 Li quid fil ling tube (if app li cable)

2 Low vol tage bus hing

3 High vol tage bus hing

4 Ther mo me ter poc ket (if app li cable)

5 Lift ing lug

6 Drain valve (if app li cable)

7 Rol lers (if app li cable)

8 Las hing lug

Desc rip tion

�Tank

Her me ti cally se a led li quid-im mer sed dist ri bu tion trans-
 for mers are usu ally made with co o ling fins. All four si des
are made of cor ru ga ted me tal pla tes that are wel ded to-
 get her on the four cor ners. Some spe cial tanks have co -
o ling fins on only 1, 2 or 3 si des.

The num ber, depth and length of the co o ling fins are
cal cu la ted in such a way as to pro vide a safe dis si pa -
tion for the heat ge ne ra ted in side the trans for mer. The
co o ling fins of the trans for mer tanks pro vide the ne c-
es sary me cha ni cal sta bi lity and re sist cycli cal pres sure
chan ges for the en tire li fe time of the trans for mer.

At the bottom of the trans for mer tank (in the “ba sin”),
you can find the drain valve as presc ri bed by EN 50216-4.
Its pur pose is to drain the co o ling li quid. Some mo dels
are made wit hout a drain valve.

The lo wer frame equ ip ped with rol lers is con nec ted to
the ba sin. The rol lers (if app li cable) can be ea sily ad-
 jus ted for length wise or cross ways mo ving.
The eart hing of the trans for mer can be pro vi ded by
M12 eart hing bolts. See the out line dra wing (to be fo -
und among the trans port do cu men ta tion) for the
exact po si tion of eart hing bolts.
At the shor ter end of the co ver there is a ther mo me ter
poc ket as presc ri bed by EN 50216-4. Its exact lo ca tion
is mar ked in the out line dra wing. Some mo dels are
made wit hout a ther mo me ter poc ket.

The li quid fil ling tube ser ves for fil ling up with li quid
and also as the hol der of a sa fety tool (sa fety valve or
her me tic sa fety de vice). Some mo dels are made wit h-
out a li quid fil ling tube; in their case li quid sho uld be
dra i ned thro ugh the fil ling ope ning on the top co ver
of the trans for mer.

�Tap chan ger

Tap chan gers are pla ced ho ri zon tally un der the co ver.
They serve to change the tap ping of the high vol tage 
co ils, and to switch bet ween se rial-pa ral lel or delta-star
con nec ti ons of coil sec ti ons.

2 3

Her me ti cally se a led trans for mer, comp le tely im mer sed 

in li quid, tank with fle xible cor ru ga ted wall
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Her me ti cally se a led 
li quid-im mer sed dist ri bu tion 
trans for mers 50 to 2500 kVA
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Upon cli ent’s re qu est, the high vol tage por ce lain bus -
hings may be equ ip ped with co or di na ting spark-gaps
in or der to pro vide cur ved di ver sion aga inst im pulse
vol tage. The size of the spark-gap bet ween the horns
can be chan ged. For the re com men ded va lues, see
the out line dra wing.

�Sa fety de vi ces

// Thermometer

As an op tion, dif fe rent types of tem pe ra ture me a su ring
de vi ces can be con nec ted to the trans for mers. All of
these are bu ilt in to the ther mo me ter poc ket on the co -
ver, ser ving to me a sure the tem pe ra ture of the li quid in
the war mest part, right un der the co ver. The so-cal led
dial type ther mo me ters are equ ip ped with a lo cal screen
and one or more con tact po ints. A se pa rate de vice sho -
uld be used for the eva lu a tion of the PT100-ba sed sen-
 sors’ sig nals. (The mo del de li ve red is pro vi ded on the
out line dra wing, and the ori gi nal ma nual is inc lu ded.)

// Gas re lay

As an op tion, trans for mers may also be or de red equ -
ip ped with a Buch holz (gas) re lay ins tal led onto their
co ver. The Buch holz re lay ac cu mu la tes ga ses de ri ving
from any in ter nal fa ult of the trans for mer and the air
that may get into the trans for mer thro ugh le aks. The

er ror alert is ge ne ra ted by em bed ded elect ri cal con-
 tacts. (The mo del de li ve red is pro vi ded on the out line
dra wing, and the ori gi nal ma nual is inc lu ded.)

// Pres sure re lay

As an op tion, trans for mers may also be or de red equ ip -
ped with a pres sure sen sor ins tal led onto their co ver.
The pres sure sen sor has the func tion of gi ving an alert
if the overp res sure ge ne ra ted in side the trans for mer
ex ce eds the va lue set by the ma nu fac tu rer. The er ror
alert is ge ne ra ted by em bed ded elect ri cal con tacts.
(The mo del de li ve red is pro vi ded on the out line dra w-
ing, and the ori gi nal ma nual is inc lu ded.)

// In teg ra ted sa fety de vice

As an op tion, trans for mers may also be or de red equ ip -
ped with an in teg ra ted sa fety de vice ins tal led onto
their co ver. The in teg ra ted sa fety de vice pro vi des in-
 for ma tion about tem pe ra ture, pres sure, li quid le vel
and ga ses for med due to in ter nal fa ult. A de ta i led de-
sc rip tion is ava i lable in the ori gi nal ma nual of the de-
 vice. (The mo del de li ve red is pro vi ded on the out line
dra wing, and the ori gi nal ma nual is inc lu ded.)

If the sa fety de vice is ins tal led at a la ter stage, it is im-
 por tant to read the inst ruc ti ons re gar ding the ope ning
of Si e mens trans for mers (see Ins tal la tion).

Ope ra tion of the top changer is pos sible on the co ver,
only if the trans for mer is de-energized.

�Bus hings

Bus hings used on the high vol tage side are usu ally 
ac cor ding to Stan dard EN 50180. Fre qu ently used
mo dels:

Bus hings used on the low vol tage side are usu ally se-
 lec ted from among the fol lo wing mo dels:

The con nec tion parts of the low vol tage bus hing can
be dif fe rent ac cor ding to cli ent’s spe ci fi ca ti ons (see on
the out line dra wing).
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Installation

In case of fa ulty trans port, fal ling units
can ca use in jury to per sons or da mage to
the unit.

I Make sure that the lift ing and trans port de vi ces suit
the re qu i re ments of com po si tion and load ca pa -
city.

I En sure even load dist ri bu tion and centre of gra vity.
I In case of rig ging by crane, make sure to use all 

lift ing lugs as in di ca ted on the out line dra wing. 
Asym met ric lift ing may le ad to da mage to the 
pro duct or physi cal in jury.

I The trans for mer can only be mo ved by fork lift truck
by lift ing it on the spots mar ked with stic kers. En sure
even load dist ri bu tion and be aware of the risks of
tip ping.

�Chec king af ter de li very.

Trans for mers le ave the fac tory fil led up with li quid and
re ady for ope ra tion. Their comp le te ness and in tact ness
must be chec ked upon ar ri val to site.

Sho uld there be any da mage done to the pro duct, re-
s pon si bi li ties and al lo ca tion of costs sho uld be dis cus -
sed with the trans por ter, if pos sible, in the pre sence of
a Si e mens rep re sen ta tive. The fac tory, too, sho uld be
in for med via the Si e mens rep re sen ta tive.

De ta i led in for ma tion on li quid le a kage in
the “Li quid le a kage” chap ter.

�Ins tal la tion 

Si e mens trans for mers can be ins tal led in do ors or out-
 do ors. The type of the pro duct can be fo und in the
tech ni cal desc rip tion.

Re le vant stan dards re gar ding ins ta-
l la tion and sa fety, as well as the inst -
ruc ti ons of safe ope ra tion is sued by the
lo cal aut ho rity, sho uld be strictly fol lo -
wed.

If the trans for mer is an in door type, it must be ins tal -
led in a co ve red space, in a so-cal led trans for mer cell.
Ven ti la tion of the cell sho uld be en su red to pro vide
pro per co o ling for the trans for mer.

The trans for mer sho uld be po si ti o ned at an app rop ri -
ate dis tance from the walls of the cell in or der to al low
unobst ruc ted airflow for the co o ling.

If the trans for mer is ins tal led equ ip ped with rol lers, at
le ast two of the rol lers have to be fi xed to pre vent dis-
p la ce ment.

If stan dard trans for mers are ins tal led at an al ti tude hig -
her than 1000 m it has to be con si de red that, with the
inc re ase in al ti tude and the dec re ase in the air’s den-
 sity, the di e lect ric strength of the air - a de ter mi ning
fac tor in the ex ter nal arching dis tan ces (app ro xi ma tely
6% dec re ase per 500 m) - also dec re a ses. The dis si pa -
ting heat vo lume of the tank and hence the per for -
mance of the trans for mer, the re fore, also tend to
dec re ase (by about 2% per 500 m).

�Pre pa ra tion for ope ra tion

Se pa ra tely ship ped tem pe ra ture me a su ring and cont -
rol ling de vi ces (if any) have to be scre wed into the
ther mo me ter poc kets fil led with oil.

Unu sed ther mo me ter poc kets sho uld also be fil led up
with oil to pre vent cor ro sion. The poc kets are se a led
with a 1” screw-plug.

The sa fety de vi ces are usu ally equ ip ped with a con nec-
 tion. The con nec ti ons have to be con nec ted to the cir-
 cuit le ad ing into the cont rol room (see ori gi nal user
ma nu als of the de vi ces and the wi ring di ag ram).

All screws and all thre a ded jo ints have to be chec ked
for tight ness. Screws con nec ting to the bus hings have
to be tigh te ned with the no mi nal tor que set in chart
no. 1. These tor que va lues are set as su ming the use of
gre ase or oil lub ri cant. The tor que va lue has to be 

�Co o ling and di e lect ric li quid

Trans for mer oils are made from mi ne ral oils thro ugh
dis til la tion and re fi ning.
They have a low vis co sity; their den sity is aro und 
0.86 g/cm3 at 20 °C; their flash po int is bet ween 
140 and 160°C and their di e lect ric cha rac te ris tics are
ex cel lent.

Qu a lity re qu i re ments are set by stan dard IEC 60296.
The trans for mer is fil led up with a li quid ac cor ding to
the cli ent’s re qu est. The de fa ult type can be fo und on
the ra ting plate and in the tech ni cal desc rip tion.

Waste tre at ment, dis po sal: used trans for mer oil qu a li -
fies as ha zar dous waste as per Directive 2000/532/EC
on the list of ha zar dous waste, where it is co ded 
13 03 07* EWC, among mi ne ral-ba sed non-chlo ri na -
ted in su la ting and heat trans mis sion oils. Waste tre at -
ment sho uld be in ac cor dance with cor res pon ding
leg is la tion.

Upon the cli ent’s re qu est, the trans for mer can be 
fil led up with si li con li quid as well (as per stan dard 
IEC 60836) or synthe tic or ga nic es ter (as per stan-
 dard IEC 61099). These must ne ver be mi xed with
mi ne ral oil. The de fa ult di e lect ric li quid type can 
be fo und on the ra ting plate and in the tech ni cal 
desc rip tion.

Sa fety Inst ruc tion

Sig nal terms and de fi ni ti ons

The sig nal me ans that physi cal in ju ries
may oc cur if the re qu i red sa fety ru les
and inst ruc tion are not kept.

� Al ways comply with the sa fety inst ruc ti ons.

The sig nal me ans that pro duct or en vi -
ron men tal da mage may oc cur if the re le -
vant sa fety ru les are not kept.

� Al ways comply with the sa fety inst ruc ti ons.

Ge ne ral inst ruc tion

In de pen dent of the sa fety inst ruc tion spe ci fied in this
desc rip tion, lo cal ru les, re gu la ti ons, di rec ti ves and
stan dards re gar ding the ope ra tion of elect ri cal equ ip -
ment, as well as the pro tec tion of la bour, he alth and
the en vi ron ment, are va lid.
The five sa fety ru les of electrotechnics must be kept
du ring the ma in te nance of the pro ducts and their parts
desc ri bed in this ma nual:

– De-ener gi sing
– En su ring that there is no swit ching-back
– Ve rif ying un char ged (off-vol tage) state.
– Eart hing and short cir cu i ting.
– Enc lo sing or co ve ring ad ja cent parts un der vol tage.

Pro per use.

The Transformer and its ac ces so ries are in comp li ance
with the le gal ru les, presc rip ti ons and stan dards va lid
at the time of de li very. They are su i table for pro per use
with a high le vel of sa fety.

Re qu i re ments for the tro uble-free and
safe ope ra tion of the trans for mer:

I Al ways take into con si de ra tion Ope ra tion and Ma in -
te nance Inst ruc ti ons

I Emp loy only qu a li fied per son nel.
I En sure that trans port and sto rage of the de vice are

done in a pro fes si o nal way.
I En sure that the ins tal la tion and com mis si o ning of

the de vice are done in a pro fes si o nal way.
I Pay close and con ti nued at ten tion to ope ra tion and

ma in te nance.
I Ob serve the ins tal la tion, ope ra tion and sa fety re gu -

la ti ons va lid at the site of ins tal la tion.
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Ma in te nance

�In ge ne ral

Ma in te nance can only be per for med
by qu a li fied and aut ho ri zed per son nel,
in full comp li ance with the ru les of tech-
 ni cal sa fety.

Be fore any ma in te nance ope ra tion is per for med, all
swit ches be fore and af ter the trans for mer must be swit -
ched off. Every line con nec tion must be short-cir cu i ted
and eart hed. Stan dard EN 50110 must be ob ser ved.

Si e mens trans for mers have low ma in te nance ne eds.

Si e mens’ her me ti cally se a led li quid-co o led trans for -
mers must not be ope ned and its bus hings must not
be de-ae ra ted.

Her me ti cal se a ling en su res that no mo is ture gets into
the in su la ting li quid of the trans for mers; ne ver the re -
fore take an li quid sample from the trans for mer.

�Tight ness

It must be chec ked that the transformer runs with no
oil leak at stan dard ope ra ting tem pe ra ture.

�Tap chan ger

If the trans for mer vol tage ra tio ne eds to be chan ged,
the tap chan ger of the de-energized trans for mer sho uld
be swit ched thro ugh all the tap ping po si ti ons se ve ral
ti mes in or der to clean the con tact sur fa ces. Af ter this,
the de si red trans fer ra tio can be set ba sed on the con-
nection diagram.

�Sa fety de vi ces

Ope ra tion of the sa fety de vi ces sho uld be chec ked 
ac cor ding to the enc lo sed ori gi nal ma nu als.

�Bus hings

Bus hings have to be cle a ned and chec ked for po ten tial
da mage, and the pro per po si tion of the arcing horns.
The fi xing and the le ad out screws have to be tigh te -
ned if ne e ded.(see chart no. 1.)

�Eart hing

The eart hing of the trans for mer must be chec ked.

�Fil ling up the di e lect ric li quid

Low li quid le vels can ca use se ri ous da mage to the
trans for mer. If you are not sure whet her the trans for -
mer is in pro per con di tion, ple ase con tact a Si e mens
rep re sen ta tive be fore a li quid re fill.

Tho ugh the di e lect ric li quid ne e ded for fil ling was ob-
 ta i ned di rectly from the trans for mer’s ma nu fac tu rer or
from the li quid’s ma nu fac tu rer in se a led bar rels, the
con di tion of which se ems en ti rely sa tis fac tory, it is still
ad vi sable to check the di e lect ric sta bi lity of the li quid in
every bar rel.

Ho ses, pumps and con ta i ners used for fil ling must be
cle a ned be fo re hand and flus hed with the new, tre a ted
li quid.

Sho uld the trans for mer be ur gently ope ned, for exam-
ple for mo un ting a pro tec tive de vice in con tact with
the li quid, re pa irs, rep la cing a bus hing or a gas ket, the
pro ce dure is as fol lows:

On trans for mers wit hout a fil ling tube
and/or a drain valve, a pro fes si o nal re pair
in vol ving the her me tic seal can only be
car ried out with to ols or de red from the
ma nu fac tu rer. Con tact a Si e mens rep re -
sen ta tive.

1.Drain the co o ling and di e lect ric li quid thro ugh the
drain valve, un til the flow stops.

2. Take the thre a ded nut off the fil ling tube or take
the pro tec tive de vice off and drain the li quid un til
the li quid le vel is app ro xi ma tely 50 mm be low the
co ver (check it thro ugh the fil ling tube with a le vel
me ter).

3. Carry out the ne ces sary work on the trans for mer.

ve ri fied af ter a few we eks, and the screws have to be
tigh te ned if ne e ded.

Chart no. 1 no mi nal tigh te ning tor que

The tank and co ver have to be eart hed in ac cor dance
with the spe ci fi ca ti ons.
Her me ti cally clo sed trans for mers are comp le tely fil led
up with li quid. There is no need to check the li quid le -
vel. Upon the cli ent’s re qu est an li quid le vel in di ca tor
can be inc lu ded; in this case we enc lose spe ci fic inst -
ruc ti ons for the li quid le vel in di ca tor.

�Pre li mi nary Checks

Check the data pro vi ded on the ra ting plate on the
trans for mer tank. If the trans for mer is ope ra ted in pa -
ral lel with anot her trans for mer, par ti cu lar at ten tion
sho uld be paid to the vol tage ra tio, the vec tor group
and the im pe dance vol tage. The tap chan ger sho uld
be set to a system vol tage mat ching the supply net-
 work vol tage, and the same is true for the ot her com-
 mu ta tors (if the trans for mer is a dual vol tage de vice).

Re li a bi lity of the eart hing sho uld be chec ked. Bus hing
in su la tors sho uld be cle a ned. The func ti o ning of the
Buch holz (gas) re lay sho uld be chec ked (using the test
but ton), and the tem pe ra ture cont rol de vice sho uld
also be chec ked ac cor ding to the ope ra ting ma nual.

As a qu ick check-thro ugh and in or der to en sure that
there is no se ri ous da mage done to the de vice that can-
 not be seen ex ter nally but may have been done du ring
trans port, it is ad vi sable to check and ve rify un in ter -
 rup ted con duc tion, as well as the insu la tion re  sis  tance
bet ween the win dings and bet ween the win dings and
the earth by an iso la tion re sis tance me ter (e.g. a 3000V
one by Meg ger).
In a new trans for mer the insu la tion re sis tan ces are nor-
 mally more than 1000 Mohms.

It is of fun da men tal im por tance to make cer tain that
the in su la tors are clean and dry du ring test ing.

The vol tage ra tio has to be cont rol led with an app rop -
ri ate me a su ring inst ru ment at every tap ping po si tion
and/or at every tap ping out let. The re sult has to be the
same at all three pha ses.

Af ter these pre pa ra tory me a su res the trans for mer can
be con nec ted to the net work. Af ter wards it can be run
with no load, then lo a ded. If, ho we ver, the trans for -
mer is ope ra ted in pa ral lel with anot her one, it is ne c-
es sary to make sure, be fore the es tab lish ment of the
pa ral lel con nec tion, that there is no po ten tial dif fe -
rence bet ween the cor res pon ding terminals of the
trans for mers.

Ope ra tion

�Ope ra tion un der no mi nal con di ti ons

The trans for mer ope ra tes un der no mi nal con di ti ons
if no mi nal cur rent runs on the se con dary side, while
no mi nal vol tage is con nec ted to the pri mary side. The
full load se con dary vol tage is dif fe rent from a no mi -
nal no-load vol tage, and this is ca u sed by the vol tage
change due to the load cur rent that also de pends on
the po wer fac tor of the load. The change in vol tage,
when con ver ted to the se con dary no mi nal vol tage, is
pro por ti o nal to the load cur rent and at no mi nal cur-
 rent it can re ach the im pe dance vol tage va lue gi ven
in the ra ting plate. In duc tive load ca u ses vol tage
drop, while ca pa ci tive load (ne ga tive po wer fac tor)
ca u ses vol tage inc re ase.

�Over load ca pa city 

Stan dard IEC 60076-7 Lo a ding gu ide for oil-im mer -
sed po wer trans for mers forms the ba sis of the load
ca pa city of oil im mer sed trans for mers with uni ver sal
va li dity, in which life span is ta ken into ac co unt. It is
ne ces sary to re mem ber that the ob ser ved oil tem pe -
ra ture va lues that can be me a su red at over load are
not in di ca tive of the ac tual tem pe ra tu res of the co ils.

�Star-po int load

The fol lo wing type of con ti nu ous load is per mis sible
on the se con dary terminals of the three-phase trans-
 for mer:
For a Yyn vec tor group, it is 10% of the no mi nal cur-
 rent, while in the case of a Dyn, Yzn or Dzn vec tor
group it is 100% of the no mi nal cur rent.
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No mi nal cur rent 250 A 630 A 1250 A 2000 A 3150 A

M12 M20 M30 M42 M48

20 Nm 70 Nm - - -

M12 M12 M12 M12 M12

40 Nm 40 Nm 40 Nm 40 Nm 40 Nm

For ot her con nec ting parts ple ase fol low the ma nu fac tu rer’s inst ruc ti ons.

Bus hing stem
(cop per or bronze)

Bus hing ter mi nal
(steel bolt)
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The con tents of the li quid’s sa fety data
sheet must be kept in or der to avoid in ju -
ries or da mage to he alth, and the ne ces -
sary per so nal pro tec tive equ ip ment must
be pro vi ded.

�Her me tic se a ling of the trans for mer

Her me tic se a ling of the trans for mer must be per for -
med at 20 °C (to le rance ± 3 °C), ac cor ding to the fol lo -
wing:

1. Fill up the trans for mer and the fil ling tube with co -
o ling li quid. Me anw hile the trans for mer has to be
til ted by app rox. 10° so that the fil ling tube is in
the hig hest po si tion and any air bubb les can come
up.

2. De-ae rate the High Vol tage por ce lain bus hings 
(if app li cable).

3. Fill up the fil ling tube comp le tely, put back the
screw-plug or the pro tec tive de vice and the gas kets,
and then seal the trans for mer.

4. No change in pres sure thro ugh li quid drain sho uld
be made un less ot her wise sta ted in the ra ting plate.
(Do not take off the screw-plug or the pro tec tive 
de vice again.)

Spare parts

When or de ring spare parts, the type and se rial num-
 ber of the trans for mer must be gi ven. Both can be fo -
und on the ra ting plate.

Tro ub les ho o ting

�Li quid le a kage

If a le a kage con ti nues for a long time at a thre a ded
con nec tion po int, the gas ket will be come da ma ged
and lets in the air and, with it, mo is ture will get into
the trans for mer. It sho uld first be at temp ted to tigh ten
the screws, and if this yi elds no re sult the gas ket must
be rep la ced. The ma te rial of the gas kets de pends on
the di e lect ric li quid used.
In the case of mi ne ral oil and synthe tic or ga nic es ter:
oil re sis tant rub ber (NBR)

If si li con li quid and any ot her di e lect ric li quid is used,
ple ase con tact a Si e mens rep re sen ta tive to help 
cho ose the app rop ri ate type of gas ket.
If a li quid le a kage is dis co ve red along the welds, call
our ser vice team by all me ans.

It has to be en su red that di e lect ric li quid
from the trans for mer does not get into
the gro und, se wers, sur face wa ter or gro -
und wa ter.
A slight dribble or le a kage can be col lec -
ted with li quid-ab sor bing cloths or wi pes.
In the event of a lar ger amo unt of spil -
lage or flo wing, the spread of the li quid
must be pre ven ted thro ugh con fi ning it
using li quid-ab sor bing ma te ri als (sand,
sponge loop, se wer seal, to be fol lo wed
by re mo ving it with li quid se lec tive ma-
 te ri als. The re sul ting waste is ha zar dous
waste, and all re le vant re gu la ti ons must
be fol lo wed du ring its tre at ment.
If the di e lect ric li quid ca u sed en vi ron -
men tal pol lu tion, the res pon sible aut ho -
ri ties must be in for med ac cor ding to the
re gu la ti ons.

�Li quid tem pe ra ture too high

If the en vi ron men tal tem pe ra ture ex ce eds the ma xi -
mum en vi ron men tal tem pe ra ture (usu ally 40°C), 
ven ti la tion must be inc re a sed. To check aga inst trans  -
for mer over load, cur rents must be me a su red. Re qu i re -
ments of pa ral lel ope ra tion must be chec ked (no mi nal
ra tio, no mi nal short cir cuit im pe dance), and also 
the set tings of the tap chan ger if the trans for mer is
con nec ted pa ral lel to the bus bar. Check the ther mo -
me ter, too.

�Sa fety de vice be co mes ac tive

If the trans for mer is shut down by any of the sa fety
de vi ces, ple ase do not switch it back on wit hout iden-
 tif ying the re a son for the ac ti va tion of the sa fety de-
 vice. Furt her de ta ils can be fo und in the ori gi nal user
ma nual of the sa fety de vice.

CA U TION!

DAN GER!
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 Siemens AS          Vedlikeholdsbeskrivelse oljefylte transformatorer 
 

 

 

Vedlikeholdsbeskrivelse for oljefylte transformatorer TUMETIC og 
TUNORMA 
 

1 Rengjøring 
Intervall for vedlikehold bestemmes etter behov og vil avhenge av omgivelser og 
miljø, men årlig rengjøring vil normalt sikre god driftssikkerhet (pålitelighet). Klut/fille og 
varmt vann vil være nok i de fleste tilfeller, såfremt transformatoren ikke står i industrielt 
miljø med korrosiv atmosfære. Da kan kjemikalier evt. såpe benyttes. 
NB! Det er viktig å fjerne støv, skitt, salt, fett etc. fra isolatorene. 
 
2 Sjekking av oljekvalitet 
2.1 Transformator med ekspansjonstank, TUNORMA. 
Kontroller oljenivået i ekspansjonstanken, vent med evt. etterfylling. 
Når oljen er ny vil den være blank eller lys gul, men med tiden vil oksidasjonen gi 
oljen en stadig mørkere farge. Dette er normalt dersom det skjer gradvis over tid. 
Oljen har en viss evne til å holde vann oppløst. I ekspansjonstanken vil oljen bli 
nedkjølt. Dersom det er oppløst vann tilstede vil vannet kondensere til mikroskopiske 
dråper, som igjen slår seg sammen til synlige dråper.  
Vann er tyngre enn olje og vil derfor legge seg som synlige blærer i bunnen av 
ekspansjonstanken. Vannet kan normalt fjernes ved å åpne plugg/krane under 
ekspansjonstanken. Dersom nødvendig kan man ta av inspeksjonsglasset(ene) og gjøre 
rent innvendig med en klut. Fyll på ny olje. 
 
2.2 Silika Gel ventilator eller tørkeapparat. 
Silika Gel ventilator har evnen til å absorbere fuktighet fra luft og vil forandre farge til gul når 
den opptar fuktighet. Skjer det, må den taes ut og tørkes i ovn. 
Silika Gel tørkeapparat fungerer som ventilatoren, men har innebygget tørkeenhet, og er 
vedlikeholdsfri.  
 
2.3 Hermetisk tette transformatorer, TUMETIC. 
Kontroll av oljen skal ikke utføres untatt ved feil og reparasjon. 
 
3 Nettstasjons-transformator. 
3.1 Skifte av transformator. 
Nettstasjonen er koblet fra nettet. 
Følg alle sikkerhets- og driftforskrifter vedr. jording av ALLE innkommende kabler 
og linjer. 
Skru av løfteboltene på taket til nettstasjonen, og ta av taket. 
Frigjør transformatoren og løft den ut. 
 
 



Attachment 2.CONDITIONS OF LOADING / UNLOADING

DO NOT TAKE THE TRANSFORMER 
BY THE SIDE

DO NOT PUSH THE 
TRANSFORMER 

DO NOT LAY ANYTHING ON THE 
TRANSFORMER 

Handling transformer with forklift
truck

l

Pick up the transformer by the hooks
on the top

2470160 kVA

32401000kVA

2800630kVA

2750400kVA

2520250kVA 

Minimum length of belt (l en mm)Type of transformer

Respect the minimum 
length of the belts

Handling transformer with crane

Area for the forks of 
the forklift

between
395 mm and 545 mm
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