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Introduction

ZENNARO® has developed its own structure becoming a leader in manufacturing transformers 
of the following type:

• Oil-filled distribution and power transformers from 25 KVA to 20000 KVA / 36 KV
• Dry type transformers
• Cast resin transformers up to 5000 KVA / 36KV
• Earthing auxiliary transformers
• Reactors

Two manufacturing plants in Marghera (Venice) and a relevant export share are a guarantee of 
continuity and development.



Quality and Standards

Since the beginning, ZENNARO® has always focused on constant quality upgrading in all sectors: 
planning, production, technology and organization.

ZENNARO® transformers are designed to meet all the most recent national and international 
standards such as IEC, ANSI/IEE, CEN/ CENELEC, BS, DIN/VDE.

Since 1997 ZENNARO® has been a certified company according to UNI EN ISO 9001 standards 
able to supply a wide of range of highly reliable products and a high quality service.

Since 1999 ZENNARO® is a qualified supplier for the Italian Electricity Company (ENEL) with 
HV/LV distribution transformers, transformers forming neutral (TFN), earthing transformers 
and reactors.



Oil-Filled 

Transformer



The Core

The core is constructed with columns of sheet cold-rolled, grain oriented magnetic steel and insulated from each other with carlite. 
The core, completely mounted, is blocked so as to reduce vibrations to a minimum, guaranteeing a low noise level.

Conventional grain oriented steel (CGO steel) is used for transformers with normal no-load losses, while transformers with reduced 
no-load losses are built using higher quality HiB steel. These steel sheets are usually 0.27 mm and 0.30 mm thick.
The core sheets are cut at an angle of 45° in order to maximize the magnetic flux linkage. Then the sheets are stacked in layers of 
either single or multiple overlaps. The multiple overlap or step-lap method offers additional benefits in terms of lowering no-load 
losses and noise levels.

Once the sheets are stacked, the core is compressed and fixed. The majority of ZENNARO® oil filled transformers are produced 
with oval-shaped core section obtained combining a round shaped section (that offers an excellent short circuit withstand capability 
of the windings) with a square mid section combined.



The Windings

The high grade of the windings underline the quality of ZENNARO® transformers. 
On load during continuous duty they may be stressed by electromechanical effects, caused by short circuit and overloaded by 
particular needs of network.

High voltage windings:
The high voltage windings are almost exclusively made of layered 
construction. 
The copper conductors are made of one or more round or square wires, 
completely insulated by pure cellulose paper or by double enamel. 
The insulation between the layers consists of pre-coated kraft paper, 
applied in sheet form

Low voltage windings:
The low voltage windings are almost made of copper sheet conductor 
(foil); this reduces the axial stresses produced by short circuit to a 
minimum.
The sheets and connectors welded onto them are made of electrolytically 
pure copper with a rigorously guaranteed conduction. The maximum 
voltage between each turn is only few volts. 



The tank is shot-blasted to remove any scale, oil or other surface impurities, 
leaving a clean prepared surface for maximum adhesion of the paint coating. 
Air-drying paint is then applied by spraying. The tanks are varnished in a 
powder automatic equipment by means of a first washing treatment with 
high-efficiency polyvalent phosphor-degreasing liquid, a subsequent coat 70 
micron thick of epoxy resin primer and a final coat of thermosetting 
powder 100 micron in thickness in color of RAL scale, polymerized at 180 
°C. The tanks get a good appearance and an outside agents strength. The 
tanks may be hot-dip galvanized upon request. This is often requested for 
transformers constantly exposed to the elements, for pole-mounted or 
platform-mounted transformers.

The Tank
The majority of distribution transformer tanks are constructed with cooling 
fins. The demand for panel radiator type is limited. Radiators are requested 
and recommended for transformers of nominal power above 5 MVA. The 
tank has to withstand all the mechanical strains during transportation and on 
load during continuous duty of the transformer. Furthermore in hermetically 
sealed transformers, the cooling fins are designed in order to withstand also 
the internal pressure occurred during the treatments and oil filling under 
vacuum. 
The breathing type transformer has the conservator fitted on the cover. 
This cylindrical conservator is an expansion for the oil-tank when the 
windings heat up and often is fitted with oil-level gauge, silica-gel breather in 
order to ensure that only dry air atmospheric pressure can come in contact 
with the insulating oil.



The Active Part

The E-shaped cores and the windings from their various departments are transported to the assembly area.
The windings are pushed over the core legs and wedged up to fill their spaces between the core and winding as much as possible. 
The bushing are mounted on the cover, which is then fixed into the assembled active part. The transformers are often fitted with an 
off-circuit tap changer. A second tap changer is incorporated in transformers with dual high voltages in order to change the high 
voltage.
Once the active part has been dried in the forced-air oven, it is given a final comprehensive quality inspection and placed into the 
tank.
The transformers are placed in a vacuum chamber and filled with pre-treated oil under deep vacuum. 

The transformers are filled with a high quality mineral oil, which fully complies with the requirements of IEC 60296 standards.



Standard Fittings

1. L.V. bushings
2. Rating plate
3. H.V. bushings
4. H.V. tapping switch
5. H.V. double primary voltage switch
6. Oil filling and plug
7. Conservator with oil level indicator
8. Thermometer pocket
9. Lifting lugs
10.Earthing terminal
11.Oil drain valve
12.Rollers or skids



Optional Fittings

Thermometer with electrical contactsBuchholz relay DGPT2 relay

Silica gel breather Relief vent valve Oil level indicator



Cast Resin 

Transformer



The Core

The core is constructed with columns of sheet cold-rolled, grain oriented magnetic steel and insulated from each other with carlite. 
The core, completely mounted, is blocked so as to reduce vibrations to a minimum, guaranteeing a low noise level.

Conventional grain oriented steel (CGO steel) is used for transformers with normal no-load losses, while transformers with reduced 
no-load losses are built using higher quality HiB steel. These steel sheets are usually 0.27 mm and 0.30 mm thick.
he core sheets are cut at an angle of 45° in order to maximize the magnetic flux linkage. Then the sheets are stacked in layers of 
either single or multiple overlaps. The multiple overlap or step-lap method offers additional benefits in terms of lowering no-load 
losses and noise levels.



The Windings

High Voltage Windings
The high voltage windings are made out of copper/aluminum and are so designed to avoid that thermal expansion 
causes slips between conductors and resin. They are carried out so as to effectively resist stresses caused by short 
circuit. The method of manufacture guarantees a perfect distribution of the electric field, no partial discharges as 
well as an excellent resistance to impulse stress. Guarantees have also been planned to resist the external dynamic 
effects of short-circuit. The dielectric materials employed (resin, conductors and insulators) are class F or H. The 
transformer has a working temperature rise limit of 100°C (Class F) or 125° (class H).

Low Voltage Windings
The low voltage windings are obtained from copper/aluminum with the same height of the primary limb to reduce 
to a minimum the axial strain due to short circuit currents. A class F or H insulating block insulates the coils. Before 
mounting, the LV windings are immersed in alkyd resin and then polymerized at 150°C. This process guarantees 
excellent resistance to external agents (humidity and pollution of the atmosphere). The winding is designed and 
made out so that the maximum working temperature rise at full load is equal to class F (ΔT=100°C) or class H 
(ΔT=125°). The concentric shape of the two windings (HV and LV) is maintained by special spacers supports, which 
allows the supply flux to be uniformly distributed and avoids the onset of abnormal vibrations.



The Casting Plant

The high technology of our casting plant, the care taken in making the moulds, combined with the high quality raw materials
used, enable ZENNARO® to produce the highest quality cast resin coils. The daily tests carried out to verify the level of partial 
discharges in the coils and measure the glass transition TG coefficient, underline the high quality manufacture of ZENNARO® 
cast resin transformers. The epoxy resin used by ZENNARO® is class F and H thermal stability and the product is 
manufactured in conformity with the temperature limits given by the IEC 60076-11 standards. The standard of the plant, the 
control system software, and particularly the epoxy resin allow ZENNARO® to obtain a high level product under constant 
computerized monitoring. The resin used in the casting system is an epoxy resin charged with very fine quartz powder, giving 
the transformer the necessary characteristics to pass successfully every test. The computerized monitoring ensures the 
accurate control of all phases of the process, from the preparation of the resin to the temperature control in the 
polymerization stages and to the corresponding TG measuring.



Sound insulation support

Standard Fittings

1. Rating plate
2. H.V. terminals
3. L.V. terminals
4. Lifting lugs
5. Box for auxiliary circuits
6. H.V. tapping switch
7. Securing lugs
8. Bidirectional rollers
9. Earthing terminal



Optional Fittings

Sound insulation support
Antivibration pads

Electronic control 
with display and thermo-resistance

Forced air cooling Protection Box



Outdoor pole 

mounted

Absolute innovation in distribution MV/LV transformers market, the ZENNARO® 
three phases outdoor pole mounted distribution transformer cast resin type without 
any protection enclosure were successfully installed in particular weather conditions.

The peculiarity of this type of transformer is the resin class type (E2;C2;F0) made for external use which allows to:
• Remove any environmental risk for fire or possible leakage in traditional oil type.
• Reduce the dimensional space in the distribution network system with no need for setting tank for oil scattered.
• Remove all costs related to the maintenance beau se the transformer structure can be easily checked and there is no need to carry out 

the gas chromate graphic test and the dielectric strength of the insulation oil.
• Discourage any attempt of theft of copper because there is no possibility to remove the windings casted by resin from the block.

The transformers are manufactured according to the latest technical design methods in compliance with the best performance materials in 
construction phase related to the environmental ambient.



Earthing 

Transformer

Earthing / Auxiliary transformer manufactured according to the latest IEC 60076-6 create physically a star neutral point in medium 
voltage due a zig-zag primary windings connection in order to be connected with an arc suppression coil (i.e. Petersen Coil).

Hermetically sealed, with conservator or cast resin type could be manufactured on request according to the value of rated neutral 
short time and continuos current. A secondary auxiliary winding in low voltage could be added according to the rating power needed 
for feeding auxiliary system.



Petersen 

Reactance Coil

Reactance fixed coil manufactured according to the latest IEC 60076-6 are usually intended for use in M.V. substation.

The value of earthing reactance could be adjust with a manual off load tap changer (range and step on request) depending on the value of 
rated short time current.

Reactance coil (i.e. Petersen fixed coil) is preferably intended for M.V. network but installation on networks with lower voltage level could be 
effected, in this case current is consequently reduced.



Testing Room
Routine Tests
Are carried out on all transformers prior to delivery.

• Measurement of winding resistance
• Measurement of voltage ratio and check of phase displacement
• Measurement of short-circuit impedance and load losses
• Measurement of no-load losses and current
• Separate-source voltage withstand test
• Induced over voltage withstand test
• Partial discharges measurement for cast resin transformer
• Tests on on-load tap changer (Power transformer)

Type Tests
May be carried out on request.

• Lightning Impulse test
• Temperature rise test
• Measurement of dielectric strength of the insulation oil
• Measurement of the harmonics of the no-load current

Special Tests

• Determination of capacitances windings-to-earth, and between windings
• Measurement of zero-sequence impedance(s) on three-phase transformers
• Measurement of sound levels
• Short circuit withstand test at an independent laboratory (CESI/KEMA/LAB.SVEPPI)
• Check of mineral oil free from PCB



Quality System

Since the beginning, ZENNARO® has always concentrated on 
constant quality upgrading in all sectors: production, 
technology and organization.

Our quality management system has been assessed and 
registered as meeting the requirements of ISO 9001 as per 
enclosed certificate n°IT97/0180 issued on 27/10/1997.

SGS , the certification company , inspects and tests our 
quality system twice a year.

Quality control manual and procedures manual consisting of 
more than 1000 pages are available in italian language.



References

EUROPE
ITALY:  ENEL DISTRIBUZIONE S.P.A.
  A2A RETI ELETTRICHE S.P.A.
  ASM TERNI S.P.A.
  SET DISTRIBUZIONE S.P.A.
  AMAIE S.P.A. SANREMO
SPAIN:  ASEA BROWN BOVERI S.A.
ROMANIA: ELECTRICA DISTR. MUNTENIA NORD S.A.
  ELECTRICA DISTR. TRANSILVANIA NORD S.A.
  ENEL DISTRIBUTIE DOBROGEA S.A.
  ENEL DISTRIBUTIE BANAT S.A.
  ENEL DISTRIBUTIE MUNTENIA S.A.
  E.ON MOLDOVA DISTRIBUTIE S.A.
SWEDEN: ELTEL NETWORKS TE AB
CZECH REP: EGE SPOL. SR.O.
ENGLAND: COMICEL LTD
BELGIUM: COMELEC S.A.
CROATIA: RAMIC TRADE
SOUTH AMERICA
VENEZUELA: FABR. METALICAS NACIONALES C.A. (FAMENACA)
SURINAME: ENERGIEBEDRIJVEN SURINAME (EBS)
  HI-TELCOM

AFRICA
MAURITIUS: REY&LENFERNA LTD.
  CENTRAL ELECTRICITY BOARD (CEB)
ETHIOPIA: ETHIOPIAN ELECTRIC POWER CO. (EEPCO)
ERITREA: ERITREA ELECTRICITY AUTHORITY (EEA)
NIGERIA: NATIONAL ELECTRIC POWER AUTHORITY (NEPA)
GHANA: ELECTRICITY COMPANY OF GHANA LTD
  VOLTA RIVER AUTHORITY
SUDAN: SUDANESE ELECTRICITY DISTR. CO. (SEDC)
MIDDLE EAST
IRAQ:  AL-NAJAF GOVERNORATE
  ERBIL GOVERNORATE
  IRAQ MINISTRY OF ELECTRICITY (MOE)
  MOSUL GOVERNORATE
JORDAN: IRBID DISTRICT ELECTRICITY CO. LTD
BAHRAIN: CAPITAL ELECTRICAL EQUIPMENTS
PALESTINE: AL OMAR COMPANY LTD.
  GAZA ELECTRICITY DISTR. CO. LTD. (GEDCO)
KSA:  ARABIAN TRANSFORMERS CO.
  SALINE WATER CONVERSION
PAKISTAN: TMA INTL



SUSTAINABILITY REPORT: 2023

SINCE 1997 ZENNAROTRAFO® HAS BEEN A CERTIFIED COMPANY ACCORDING 
TOUNI EN ISO 9001STANDARDS AND ABLE TO SUPPLY A WIDERANGE OF 

HIGHLY RELIABLE PRODUCTS AND A HIGH-QUALITYSERVICEAND IT HAS BEEN 
ANINDOMITABLEIN THE ELECTRICAL TRANSFORMER INDUSTRY FOR MORE 

THAN70YEARS. ALUMINUMAND COPPER AREVERY IMPORTANT MATERIALSIN
OUR PRODUCTION, JUST AS OIL IS.

OIL IS THE KEY ITISAVERY IMPORTANT MATERIAL BECAUSE IT IS USED 
TOINSULATEAND COOLTHE TRANSFORMER. 

MOREOVER, ELECTRICAL TRANSFORMER ISTHE MOST IMPORTANT PIECE, 
SINCE IT IS USED TO 

DISTRIBUTEELECTRICITYWITHINCITIESANDCOUNTRIES.FOR THAT 
REASON,THE SELECTION OF TRANSFORMERIMPACTS A LOT FOR THE 

ENVIRONMENTAND IT HELPS TO REDUCETHE EMISSION OFCO₂.
THROUGHOUT THESE70YEARS, OURCOMPANYHASMAINTAINED A 
DEDICATEDCOMMITMENT TO ENVIRONMENTAL PROTECTIONAND

SUSTAINABILITY. FOR EXAMPLE, WE HAVE REDUCED PAPER WASTE, 
IMPLEMENTED RECYCLING PROGRAMS, AND TAKEN SIGNIFICANT STEPS 
SUCH AS REDUCING CARBON DIOXIDE (CO₂)EMISSIONS BY RECYCLING 

PRODUCTION MATERIALSAND ADOPTINGECO-FRIENDLY TECHNOLOGIES. OUR 
COMPANY IS AWARE OF THE PUBLICATIONOF THE NEW TECHNICAL 
SPECIFICATION IEC 60076-20 ON ENERGY EFFICIENCY. THE UNITED 

NATIONSREPORTSMORE THAN 730 MILLION TONS/YEAR OFCO₂EMISSIONS
ARE FROM TRANSFORMERS. 

THIS REPORT OUTLINES THE STEPS TAKEN BY OUR COMPANY TO REDUCE 
AND MAINTAIN THE REDUCTION OF CO₂.

OUR ENVIRONMENTAL INITIATIVESBEGUN IN2022AND OVER THE PAST 
TWOAND A HALF YEARS, WE EMBARKED ON A UNITED EFFORT TO REDUCE 

OUR CARBON FOOTPRINT.



WITH THE INVALUABLE COLLABORATION OF OUR STAKEHOLDERS LIKE STEEL CORES 
SUPPLIERS WHICH PROVIDES CORES TO OUR COMPANY AND OIL SUPPLIERS WHICH PROVIDE 

(BIODEGRADABLE) ESTER-FILLED MINERAL OILTOGETHER WE HAVE INITIATED PROJECTS 
FOCUSINGON REDUCING CO₂EMISSIONS ACROSS OUR TRANSFORMER AND MANUFACTURING 

OPERATIONS.IN ADDITION,TOGETHER WITH OUR EMPLOYEES’ STEP BY STEP WE ARE 
BECOMING A PLASTIC FREE COMPANYREDUCING UNNECESSARY PLASTICS.

THE INVOLVEMENT OF STAKEHOLDERSAND THEIRCOLLABORATIVE EFFORTS HAS BEEN 
ESSENTIALIN KEEPING OUR SUSTAINABILITY AGENDA FORWARD. TOGETHER WITH OUR 

SUPPLIERS, WE SEEK TO FURTHER EXPAND OUR AIMAND IMPACT IN PROMOTING 
ENVIRONMENTAL RESPONSIBILITY.

REGARDING THE SALES PRODUCTS OF OUR TRANSFORMERS, WE ARE TAKING STEPS TO 
SUGGEST OUR CLIENTS THE PURCHASE OF TRANSFORMERS FILLED WITH BIODEGRADABLE 

SYNTHETIC ESTER-LIQUIDOIL TO REDUCE THE ENVIRONMENTALIMPACT.
RISK MANAGEMENTCONSISTS INACKNOWLEDGING THE FUNDAMENTALRISKS IN GOING ON 
TOWARDS SUSTAINABILITYAND WEARE AWARE OF OUR RISK MANAGEMENT STRATEGIES. 

FOR THAT REASON,IN FACT WE ARE WORKINGA PROACTIVE APPROACH,ANDWE AIM TO 
MITIGATE POTENTIAL OBSTACLES AND ENSURE THE LONGEVITY OF OUR SUSTAINABILITY 

VENTURES.
TRANSPARENCY AND ACCOUNTABILITYARE THEKEYSTONESOF OUR COMPANYTO MAINTAIN 

THESUSTAINABILITY EFFORTS. WE ARE DEDICATEDTO PROVIDING STAKEHOLDERS WITH 
COMPLETEINSIGHTS INTO OUR SUSTAINABILITY PRACTICES, FOSTERING TRUST AND 

ACCOUNTABILITY WITHIN OUR ECOSYSTEM.
FURTHERMORE, WE AIM TO UTILIZE 100% SOLAR POWER IN OUR OPERATIONSBY 2025, 

CONVERTING SUN’S ENERGYINTO ELECTRICITY TO MAXIMIZE ITS USE IN OUR TRANSFORMER 
PRODUCTION.

TO CONCLUDE,ZENNAROTRAFOACKNOWLEDGE ITISUNWAVERING DEDICATION TO 
SUSTAINABILITYTO REDUCE CO₂EMISSIONSINOUR PRODUCTION CHAIN.AS WE NAVIGATE THE 

COMPLEXITIES OF THE MODERN WORLD, WE REMAIN ARDENTIN OUR COMMITMENT TO 
ENVIRONMENTAL CONSERVATION, GUIDED BY THE PRINCIPLES OF COLLABORATION, RISK 

MANAGEMENT, TRANSPARENCY, AND ACCOUNTABILITY.
TOGETHER OUR COMPANY AIMS FORA BETTER TOMORROW.



Contacts


