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Since our beginnings in 1947, Bowers Electricals 

has become one of the UK’s biggest suppliers of 

electrical products.

Bowers supply new and refurbished power and 

distribution transformers, HV and LV switchgear and all 

manner of associated products and services. 

Our transformers provide solutions for all applications 

and working environments. They are designed to fit 
seamlessly between energy generation and the end 

user operating at up to 60MVA at 66kV.

Bowers Electricals offers a full turnkey solutions that 
includes the supply, overhaul, rewind and repair 

of customer property, as well as ongoing service, 

maintenance and expert management of all projects, 

regardless of size.



Meet the B.E.S.T.
With the increasing global demand for electrical power and the rising cost of electricity the need for 

more energy efficient and reliable grids is ever-growing. The reduction of CO2 emissions is a focus of 

energy-saving programmes and efficiency requirements driven by both local and global initiatives. 

When it comes to distribution transformers, which are a crucial part of the electrical infrastructure and 

supply system, there is still a large total loss of energy which amounts to 3-5% of all electrical energy 

production. Transformers operate 24 hours a day, 7 days a week during which they are experiencing 

constant energy losses.

As a result, electricity utilities and industries are searching for technologies that will help to reduce 

operating costs and improve energy savings throughout their systems.

The Bowers Energy Saving Transformer (B.E.S.T.) is an alternative to conventional distribution 

transformers. It increases energy efficiency efforts by saving up to 55% on energy losses and reduces 

CO² production when compared to a transformer of the same rating but pre 2015 regulations. As a 

result, over its 25-30 year life span the total ownership cost is significantly reduced. 

When talking about solid materials, “Amorphous” is a non-crystalline state. In electrical power 

transmission, this relates to core steel which is a major component of any transformer. The 

Amorphous materials are formed by cooling the liquid material quickly enough to prevent 

crystallisation, because of the fast freezing the atoms do not have time to arrange themselves into 

an ordered structure. The material’s disordered structure makes it extremely efficient in transformer 

applications and more resistant to corrosion and wear.

What is an Amorphous 
Core?
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Amorphous vs CRGO Core
Traditionally distribution transformers were made with Cold 

Rolled Grain Oriented Steel or CRGO for short. This is widely used 

for manufacturing transformer cores due to its exceptionally 

high mechanical elasticity and magnetic properties in the rolling 

direction. CRGO transformers have reduced eddy current losses 

and increased corrosion resistance over previous grade steels. 

 

With the introduction of the UK Government’s Net Zero goals 

and the global efforts to improve energy efficiency business are 

starting to turn to more environmentally friendly practises. By using 

Amorphous Cores instead of CRGO you can further reduce the 

losses from transformers.

Right is a table of how the two 

materials differ and an example of 
the difference between crystalline 

and non-crystalline structure.

Benefits to 
Amorphous Core 

1. Low Eddy Current Losses. 

The thickness of Amorphous Metal is 0.025mm which results in lower 

eddy current loss.

2. Lower No-Load losses. 

Random molecular structure of amorphous metal causes less 

friction than CRGO when a magnetic field is applied. This allows 

easy magnetization and demagnetization which significantly lowers 

hysteresis losses, thus amorphous core significantly reduces no-load 

losses when compared to CRGO.

3. Environmental Benefits. 
Due to the energy savings, there are significant reductions in 

greenhouse gas emissions of CO2.

4. Reduced Ageing of Transformer Insulation. 

Lower temperature rise, slower deterioration of insulations and hence 

longer life.

5. Decreased Total Ownership Cost. 

Although initial investment will be higher, total ownership cost over 

the transformers average lifespan of 25-30 years will be significantly 

lower than that of CRGO Transformers based on operational and 

maintenance costs.
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The EU Ecodesign Regulation 548/2014 limits the requirements for no-load and load losses in 

transformers. It is in place to improve energy efficiency, environmental compatibility and reduce CO2 

emissions.

The European Commission estimates that 2.9% of all energy generated across the 27 EU countries 

(EU27) and the UK is wasted through transformer losses. In a survey led by the EU, they found that 

the EU27 transformer industry produces losses up to 93.4TWh annually. The strict new design 

regulation aims to reduce energy losses of distribution transformers to save on average 16TWh 

annually, and stops 3.7 million tonnes of CO2 from being emitted into the atmosphere.

Tier 1 Regulation Losses were introducted in 2015, but they were developed further in 2021 with the 

introduction of Tier 2 Regulations. The Bowers Energy Saving Transformer far succeeds the energy 

saving performance of the current Tier 2 regulations.

Eco Design Regulation 
548/2014

Amorphous 
Core 
Transformers 
losses are far 
better than the 
current Tier 2 
regulations.
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All values are in Watts (W) and the Load Losses (LL) refer to 
operation at full load.

PRE 2015 STANDARD 
LOSS CRGO TRANSFORMER

BOWERS ENERGY SAVING 
TRANSFORMER (B.E.S.T.)

240

360

390

450

660  

3120

4880

6190

9960

12930

Load Losses (LL)

w

w

w

w

w

w

w

w

w

w

The Bowers Energy Saving Transformer (B.E.S.T.) offer significant reductions on no-

load losses against pre 2015 CRGO units and are fully compliant with all current UK 

and EU directives, and supersedes the 2021 Tier 2 EU directive 548/2014.

Bowers Transformer Loss comparison chart.

The Amorphous Core transformers 

significantly reduce both carbon 

emissions and energy waste, over 

the course of a units typical 25 

year life-span.

Savings can total up to £25,838 

per annum, when comparing the 

running costs of the new B.E.S.T. 

to a pre 2015 standard CRGO 

Transformer.

Transformer Loss Chart
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Upgrading older existing supply equipment to a 

Bowers Energy Saving Transformer will provide 

significant reductions in combined losses and save 

you money in running costs per annum. 

When comparing information, the age, condition 

and construction should always be taken into 

account. Generally speaking, the older the date of 

manufacture the greater the potential savings you 

can expect, when comparing to the latest energy 

efficient transformers. Real energy and cost savings 

can be achieved by upgrading older less efficient 

transformers. 

 Bowers 1500kVA Transformer Total Losses and Money savings*.
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*When comparing them to the Bowers Energy Saving Transformer.
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Standard Dimensions 
& Weight



Standard Accessories 
& Accessories upon request

Oil Level Gauge. 

The oil level gauge gives you clear visibility of the oil 

level inside the transformer tank.

Radiator. 

The radiator on transformers accelerates the cooling rate of 

the transformer. It plays a vital role in increasing the loading 

capacity of an electrical transformer.
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Tap Changer. 

The purpose of the off circuit 

tapchanger is to compensate for 

the different input voltages of a 

transformer by altering the number 

of turns in the input HV winding and 

thereby changing the turns ratio of 

the transformer.

Oil Drain Sampling Valve.

The valve is used to release oil from the transformer 

tank, allowing the draining of oil as well as adding new 

oil. It also features a sampler valve which allows the 

testing of the internal oil.

The Amorphous Transformers come as 

standard with the following fittings:

• Oil Filler Top Plate

• Oil level indicator

• Main lifters

• Breather pipe with Silica gel breather - supplied loose.

• Thermometer pocket

• Rating and Diagram plate with CE and UKCA Marks

• Oil drain / sampling valve

• Stainless steel earth lugs

• Jacking Points

• Skid Under Base

Accessories upon Request:

Like our standard distribution transformers all our 

B.E.S.T can be requested with extra fittings, such as:

• Oil Temperature Indicator (OTI)

• Winding Temperature Indicators (WTI)

• Marshalling Kiosk

• Conservator Tank

• Ring Main Units (RMUs)

• Buchholz Relay

• Bunds

• LV Cabinets

REFERENCE STANDARD
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FREQUENCY
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L.V.

DIAGRAM DWG. NO

SERIAL NO.

JOB NO.

OWNER NO.

YEAR OF MFG.

LIQUID VOLUME

LIQUID MASS

L

kg

CORE MATERIAL

CORE MASS kg

CONDUCTOR MASS kg

NO LOAD LOSS W

LOAD LOSS W
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1V
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2U
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HV LV

HV SWITCH

CONNPOS'N
HV VOLTS

11275 3 7-4

10725

4 4-811000 (RATED)

5 8-3

10450 6 3-9

11550 2 5-7

11825 1 6-5

AMPS
HV

DISTRIBUTION TRANSFORMER

IMPEDANCE

VECTOR GROUP

%

Bowers Electricals Limited,

Heanor Gate Road, Heanor,
Derbyshire, DE75 7GX, UK

Tel 01773-531 531 / Fax 716 171
Email: enquiries@bowerselec.co.uk

Bowers
Electricals Ltd

TOTAL MASS OF TRANSFORMER    kg

IEC 60076

3

50

LI: 75 AC: 28

60/65

ALUMINIUM

11000

3

LI: - AC: 3

960

1230

1045

AMORPHOUS

1785

76.81

78.73

80.75

82.87

74.98

73.24

Dyn11

3045-

2022

-

-

-

-

1500

78.73

2086.80

415

5070

ONAN

MINERAL OIL

IEC 60296

VACUUM WITHSTAND
P.S.l.g

LOSS CLASS

4

Ak, Ao-10%

TRANSPORT MASS WHEN                kg --
 SUPPLIED WITH HV/LV 
 SWITCHGEAR 

Rating Plate. 

All the information regarding 

the transformer is recorded 

on the rating plate, including 

specification of the asset and 
all job details. 
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B.E.S.T Drawing Example B.E.S.T Data Sheet Example

Bowers Energy Saving 
Transformer (B.E.S.T) 

DATA SHEET 
1500STDALT3ACO 

	

For standard definitions and references please refer to the latest edition of BS EN 60076-1. 

Bowers Electricals Ltd, Heanor Gate Road, Heanor, Derbyshire DE75 7GX 

Telephone: 01773 531531 (24 hours) Fax: 01773 716171 

E-mail: enquiries@bowerselec.co.uk www.bowerselec.co.uk 

Registered at the above address in England Company No: 1955004 VAT Ref: 4163613 

  

1500 

kVA 

 

 

1500kVA B.E.S.T - Aluminium Wound Amorphous Core Mineral Oil Filled  

Distribution Transformer 
 

 

Specification IEC 60076 

  

HV Cable Box 

3 pole single gland air filled, shroud insulated, suitable for a single 

multi core cable from below complete with a mild steel gland plate. 

Compliant with BS 2562. 

(Excludes necessary glands, lugs and termination kit). 

 

LV Cable Box 

4 -pole 4 gland air insulated, suitable for single core cables from 

below, complete with mono block bushing, non-magnetic gland 

plate. Compliant with BS 2562. 

(Excludes necessary cables, glands and lugs). 

 

Paint Finish 

Painted in accordance with our standard system with a  

dark admiralty grey finish to BS381C – 632 incorporating corrosion 

category C4 of ISO 12944. 

 

Neutral Point 

A fully rated neutral point provided as standard. 

 

Standard Fittings 

ENA TS 35-1 terminal height 

Oil filler top plate  

Oil level indicator  

Main lifters 

Breather Pipe 

Thermometer pocket 

Rating and diagram plate with CE and UKCA marks 

Oil drain / sampling valve  

Stainless steel earth lugs  

Jacking points 

Skid under base 

 

Standard Accessories Supplied Loose 

1 x Desiccant breather 

2 x Tins touch up paint (1x Grey, 1x Yellow) 

1 x Paint Brush 

1 x Transformer routine test certificate 

1 x Certificate of Conformity 

1 x O&M manual 

Part Number 1500STDALT3ACO 

Rated Power, Sr 1500 kVA 

Rated Frequency, fr 50 Hz 

Rated High Voltage, Ur 11000 v 

HV Tapping Range +7.5, -5% 

Tap Switch, CFVV Off Circuit 

Tap Steps 5 x 2.5 % 

Rated Low Voltage, Ur 415 v 

Cooling Method ONAN 

Thermal Class A (105°) 

Location Indoor/Outdoor 

Coolant Mineral Oil 

Insulation Level Li75.Ac28 / Ac3 

Vector Group Dyn11 

Core Material Amorphous 

Winding Material Aluminium 

Temperature Rise Oil/Wdg 60 / 65 °C 

Load Loss @ 75°°C 9,960 w 

No Load Loss 450 w 

Tier 2 EU 548/2014 Ak Ao -10% 

Impedance 5.5% 
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