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Comment...
This year has seen an air of confidence about

it that many thought had disappeared for ever.

Only a few years ago all the major players in

the UK had their heads down after

management buyouts had left them some

challenging targets. Recently we have seen a

total turnaround. A number of companies are

building or have moved into purpose built

buildings, new equipment is being purchased,

and companies are again buying other

companies, and receiving the support they

require to do it. The diversification of the

industry has materialised with more

partnerships forming with customers, and

motor management has been the key. The rare

skills that companies now possess are

beginning to be appreciated, particularly now

that customers have cut back on their

maintenance departments.  The prestigious

orders won by WEG also show that some large

motors are being ordered. 

Long may it last!

A L P H A  E L E C T R I C S

For advertising and editorial articles
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Tim Marks at The AEMT Ltd. St Saviours
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will usually go to those offering the most

cost effective and timely route. 

IECEx is in effect an “accreditation body”

and is managed by a management

committee, supported by a secretariat and

various working groups, whose membership

comes from certification bodies,

manufacturers, users and repairers etc. It is

therefore run by the stakeholders of the

industry, but without government input. 

IECEx have produced a series of

requirements designed to provide confidence

in the process. There are a series of quality

checks, but as with all service providers, some

are better than others, and you usually only

get what you pay for.

Having established itself to provide

services to manufacturers, IECEx is now

looking to widen the scope of its activity by

providing new and additional services, with the

scheme for Service Facilities (repairers) being

the most recent. Before we look at this new

scheme we need to step back and look how

Standards have evolved for the repair industry. 

Repair and overhaul of Ex equipment

has been and still is an unregulated market

in most countries, where anybody can repair

and overhaul Ex equipment, no matter what

their experience or competence. That is not

the fault of the repair industry and it was

the repair industry itself that started to

introduce “Standards” when it published

the BEAMA/AEMT Code of Practice back in

1984. But why was it needed when Ex

equipment had been repaired for about 60

years with no guidance or Standards?

Simply because products, user

expectations, legislation, and the industry

itself had moved on. The Code was the

“bible” until 1993, when IEC adopted the

Code almost word for word as a Standard

(IEC79-19: 1993 later to become

IEC60079-19: 1993). 

With the introduction of the IEC Standard,

came the requirement for users to ascertain

Journalaemt
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Baseefa Certification Website:

www.baseefa-cert.biz

IECEx what is it?
There is a new certification scheme.
The IECEx scheme for Service Facilities.
What it is and what it means for the Repair industry is considered
by Roger Turton, Managing Director of Baseefa Certification Ltd  
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immediately available
from in-house stock!

High voltage motors

Direct current motors

Low-voltage motors

Slip-ring motors

www.menzel-elektromotoren.com

•  Founded 1927

•  Sales worldwide

•  Certified according to 

 DIN EN ISO 9001

•  Vast stock on more than

 22,000 m2 in 3 warehouses

•  20,000 motors ready for

 delivery from stock

•  2,000 high voltage motors   

 available from stock

•  Special motors of all kinds

•  Custom production

 according to specifications

1927–2007
80 years of experience!

IECEx came into existence about 10 years

ago. It was created in response to

manufacturer’s demand, in a growing global

market, to be able to create just one product

supported by just one certificate, instead of

one product for each country depending

upon local requirements along with having to

obtain several different certificates from

several different certification bodies using

several different Standards. Hence it was

designed to be a one-stop shop, to cut costs

and bureaucracy.

Within the EU there are Directives (e.g.

the ATEX Directives) from which a structure

with legal status is formed in each country,

to support it. When manufacturers wanted a

global certification scheme, there was no

such structure or world “governing” body.

However we do have the International

Electrotechnical Commission (IEC), which is

the nearest we can get to a global

organisation, and almost all industrial

countries of the world are members. It was

under their umbrella that IECEx was formed.

It is voluntary and its certificates have no

legal status. Manufacturers still have to

comply with local legislation e.g. the ATEX

Directive within the EU. Hence it is a

stepping-stone along the long road to global

certification, where one day we all may use

just one set of requirements and obtain just

one certificate.

One of the initial problems that IECEx had

to address was that of trust, and the different

modes of operation, especially in the field of

accreditation and certification. Certification

Bodies were, in days gone by, usually bodies

with links to government or research

organisations, where commercial matters

were not their prime objective. But that has

changed with competition being encouraged,

as demonstrated by the number of bodies

able to issue ATEX approvals.  Thirty years ago

just two bodies issued almost all certificates

in Europe, but today there are approximately

forty bodies providing this service.

In this new era of competition where

certification bodies are commercial

organisations looking to increase their

profits, there comes the danger to credibility.

More bodies are now competing for the

work, and if there are not rigorous systems

in place to maintain credibility, standards will

fall. As an example if a certification body

cuts corners, it will be able to undercut their

competitors, and obviously the manufacturer

Dr Donald Jackson checking the flame path measurements by delegates from CAIH in Kazakhstan, who attended
an AEMT Hands-On: Hazardous Area Equipment Repair Course to IEC 60079 19  at Loughborough College.
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the competence of their repairer. How were

they to do this in an era of time and resource

shortages? In the UK, in response to this

need, a voluntary Licence Scheme was

introduced by the Health and Safety Executive

(HSE), open to any Ex repair organisation.

Hence users selecting a Licenced Ex repairer

could demonstrate compliance with the

Standard and also have enhanced

confidence. While some users did,

unfortunately some users did not realise their

responsibilities or failed to recognise the

benefits of the Licence scheme and

continued to have Ex equipment repaired by

repairers, without any independent evidence

as to their competence. This is not to say that

repairers not subject to independent

assessment are not competent, it is only

saying that there is no independent evidence

that they are. The term competent does not

apply just to staff, but the whole repair

organisation with its systems, management,

and equipment, to mention but a few, all

being of equal importance. In 2002 HSE

decided to withdraw from all its Certification

and Licencing of Ex equipment activities, but

fortunately the now ex staff of HSE, have

continued the Licence scheme as a private

company (Baseefa Certification Ltd). 

Then came along The Dangerous

Substances and Explosive Atmospheres

Regulations 2002 (DSEAR), which basically

requires owners of sites (users) containing

dangerous substances to identify risks, and

then reduce, or remove the risk, to create a safe

environment. So how much of a risk is

introduced by sending Ex equipment for repair

or overhaul to an organisation, which does not

have the competences to carry out such work?

The market is unregulated, except for the

voluntary schemes, such as those operated by

Baseefa Certification. So how does the user

reduce or remove their risk and thereby meet

their legal responsibilities? The fact is that many

users do not and have little or no sound

evidence to demonstrate repaired or overhauled

equipment is fit for purpose. In the case of a

motor, the user can see after repair, that it will

drive something, but will have little idea if it will

it also act as a safety device in the event of

being exposed to an explosive atmosphere. 

This nearly brings us up to date, but there

have been two significant recent changes.

Firstly the IEC60079-19 Standard has been

amended and the new IEC 60079-19:2006

version is published and available from IEC.

There are many changes for the repairer, but it

is important to note that this Standard is not

just for repair organisations but also it is

applicable to users of Ex equipment. The

repairer cannot do their part if the user is not

doing theirs. The new Standard looks upon Ex

equipment as only continuing to be safe and

fit for purpose if there are a series of

measures in place, which includes the flow of

information from manufacturers to users and

on to the repairer. In many cases the main

reasons for this lack of information, has been

due to commercial interest, and some users

not realising the need for it, or having

adequate documentation control systems. But

the world and expectations have now

changed, as reflected in the new 2006 version

of the IEC60079-19 Standard, now

incorporated into BS EN 60079 19: 2007.

Secondly, we now have the IECEx

scheme for Service Facilities, where IECEx

accredits certification bodies to give approval

to repair organisations (not individuals),

which comply with their requirements, which

are based upon the 2006 version of IEC

60079-19, plus a few additions.

So should the repair industry and users

of Ex equipment adopt it, when it is not a

legal requirement; it incurs higher costs and

as yet has no proven record?

It has no legal status but there is

currently a strong lobby within the EU that is

pressing for legislation to make all Ex

repairers have approval in a similar way to

that which manufacturers have to obtain.

But this is unlikely to happen in the short

term, if ever, given most governments policy

of anti-regulation. So the scheme is likely to

remain voluntary.

You get nothing for nothing and the

scheme is not free. It costs money to run the

IECEx scheme and Certification bodies incur

significant costs to become and remain

accredited. The repairer, in order to gain

approval not only has to pay for the services

of the certification body, but also a series of

charges levied by IECEx. These charges are

not a one off, but include annual fees. There

is likely to be a short introductory period,

where some IECEx fees may be waived. So,

are repairers prepared to pay these higher

costs and are users prepared to support

those repairers who do obtain IECEx

approval, which may mean those higher

costs being passed on to them?

Theory and practice are two different

things. The IECEx scheme for manufacturers

has taken several years to develop and

become established. Even today only a small

fraction of Ex certificates issued worldwide,

are issued via the IECEx route. The IECEx

scheme for Service Facilities on paper

appears to have considerable merit but how

will it work in practice, only time will tell. We

must remind ourselves that both IECEx and

certification bodies are commercial

organisations. They get their income from

approving others, so the more they approve

the more the income. IECEx will have to prove

itself in ensuring the competence of the

certification bodies that it accredits and the

certification bodies must not put profit before

conformity as they strive to gain market

advantage. A rigorous system is in place, but

it must be fully implemented if we are to avoid

having expensive but worthless pieces of

paper hung on the wall. 

There is also a danger that a tiered

system is created, driven by both economics

and competency. We could have the situation

of a competent repairer who only repairs a

limited amount Ex equipment, are they going

to pay the higher cost of IECEx approval with

little prospect of a return? What will the user

do when he is informed by the IECEx repairer

that their expensive and possibly unique item

of Ex equipment no longer complies, but

some unscrupulous repairer round the corner

will willingly take on the work?

The IEC60079-19: 2006 Standard sets

out the requirements which repairers of Ex

equipment have to comply with and also

requires users to ascertain if their Ex

repairer complies. How that is achieved in

the most credible and cost effective way is

the question.

IECEx when established may become the

norm, provided it has credibility and if there is

the market demand. This has happened with

ISO 9001 certification, where again it is not a

legal requirement. The certification industry

has responded to market demand, by

providing different types of certification e.g.

some with and some without accreditation,

with the obvious advantage of lower costs for

the unaccredited certification. This has to be

balanced against the credibility of the

certification provided. 

In conclusion the IECEx scheme may

allow the repair industry to be better placed

than ever to meet the demands of its

customers. Stakeholders will have to ensure

the scheme develops with credibility. Users

now have far greater responsibilities along

with the opportunity to adopt and demand

IECEx approval from their repairer, to make

hazardous areas less hazardous. The choice

is yours. 

Always busy...

Power and productivity
for a better worldTM

ABB Process Performance motors are designed 

for the lowest energy consumption and an

operating life beyond 20 years. It helps reduce

daily running costs as well as the total lifecycle

cost of your machinery. 

Our network of ABB Motor Service Partners can provide spares and

support at short notice, helping you to maximise uptime and further

reduce the lifetime cost of your plant.

This is only one of the many ways that we can help to improve 

your process.

To find out more, call 07000 MOTORS (that’s 07000 668677)

or visit www.abb.co.uk/energy

...finding new ways to improve
your process
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Why not join all of these satisfied
companies?
All these companies have purchased EMIR to help run
their businesses:

Customers and 
Testimonials

“From our point of view, EMIR Professional has proved to be an excellent
choice. The suitability of the functionality to our multi-site operation allows us

to manage our entire business very closely, and the quality of service and
support we have received means that the implementation of EMIR and

EMIR’s day-to-day operation since, have both gone very smoothly.”
Mr. Martin Savage (Director) Mid-Kent Electrical.

“It's so easy for everyone to use, and all our records are 
now readily accessible within seconds. (No more searching for hours for that
lost piece of paperwork). The Finance system holds so much information that
our audit went extremely smoothly, and finally the ability to tailor the system

to our own individual needs at a very reasonable cost is brilliant.”
Ms. Chris Swan (Finance Director) Brownings Electric Co. Ltd.

“The system has allowed me to control the business much 
more effectively by reducing operating costs, and allowing 

business expansion without the expected associated 
increase in costs. But more importantly my staff would not 

change back to our old system for the world.”
Mr. Ron Ransley (Managing Director) T.A. Boxalls Engineering Ltd

“We are delighted to have found a system that is so well suited to our
business and at such a reasonable cost. We would have no hesitation in

recommending EMIR and Solutions in I.T. to anyone considering purchasing
such a system.”

Mr. Graham Brooker (Director), Wilson Electric

“The EMIR system has been superb and the company has definitely moved
forward as a result. EMIR has all the facilities to generate the reports we

need whilst the job costing and invoicing processes have been accelerated
markedly. It’s really helping to bring our company into the 21st Century.”

Paul Barnett (Commercial Manager), DORLEC Limited, Derbyshire.

Our EMIR “Standard” and “Professional” 
solutions come with on-site Training and 

Software Support as standard. 

AA Winders Ltd, (Dunstable)
ABCO Rewinds (Motherwell)
AER Ltd (Kent)
A.D.C. Electrical (Washington)
Advanced Electrical Services Ltd
(Birmingham)
Advanced Precision Maintenance
(Letchworth)
Aire Valley Electrical (Leeds)
Arfon Rewinds (Liverpool and Caernarfon)
A.S.K. Rewinds Ltd (Blackburn)
Associated Electrical Repairs (Cornwall)
Bandon Rewinds (Cork, Ireland)
Bearings and Drives (Middlesex)
Boardley and Roberts (Ipswich)
Bradford Armature Winding Co (Bradford)
Brownings Electric Company Ltd (Barking)
Burscough Rewinds (Lancs)
Central Electrical (AW) Ltd (Liverpool)
Clarich Ltd (Rugby)
Cornwall Pump & Motor Rewinds Ltd
(Cornwall)
Coulstock & Place Ltd (Doncaster)
Davies & Hall (Lancaster)
Delton Electric (Birmingham)
Detailed Services Ltd (Manchester)
DK Rewinds (Birmingham)
DORLEC (Derbyshire)
E&C Rewinds (Narbeth, Wales)
Eclipse Electrical Engineers (York)
EMR Brackley (Northants)
EMR Silverthorn Ltd (Middlesex)
Electrical Repair Services (Various,
Ireland).
Faralectric (Sheffield)
Foreman Electrical Services (Rainham)
Fulmak Rewinds (Long Eaton)
Fyfe Wilson and Co. Ltd (Bishop
Stortford)
GEM Rewinds Ltd (Warwick)
Greenwoods Electrical Services (Darlington)
H.A. Kidd Electrical Engineers Ltd (Cardiff)
Hereford Rewinds (Hereford)
Hewson and Turrell (Grimsby)

HG Rewinds (Stoke)
Heasells Electromechanical Services
(Royston)
Holt & Martin Electrical (Bury)
Houghton International Ltd (Newcastle)
JB Rewinds (Warrington)
John McNicol and Co Ltd (Glasgow)
Kirkby Lindsey Electrical Eng Co Ltd
(Hull)
Knowlton & Newman Ltd (Various, UK)
LC Kittow and Co Ltd (Southampton)
Levern Engineering (Glasgow)
Long Eaton Rewinds (Long Eaton)
Mawdsleys (Bristol)
Mid-Kent Electrical Ltd (Various, UK)
Montrose Electrical Engineering Co.
(Montrose)
MTS Industrial (Wellingborough)
Newark Electric Motors Ltd (Newark)
Park Gate & Co (Carlisle) [CALS Only]
Pumps and Motors (UK) Ltd (Barking)
Pumpseal (Southampton)
Questek Marketing (South Africa)
Rotamec Ltd (Cheddar)
Slater Drive Systems Ltd (Newcastle
upon Tyne)
SC Rewinds (Belfast)
StarDelta Ltd (Grimsby)
Stewart Rewinds Ltd (Glasgow)
S.W. Electrical Repairs Ltd (Burnley)
T.A. Boxalls (Horley, Surrey)
Technique Electrical Repairs (Kent)
Thomas, Wilch and High (Norwich)
Twenty Twenty Maintenance Services
(Slough)
Wearside Rewinds (Washington)
Webb-Elec Ltd (Birmingham)
Wilson Electric (Battersea) Ltd
W.G.M. Engineering (Glasgow)
W.H. Shoebridge Ltd (Various UK)
W.S. Henderson’s (Manchester)
Wyre Repairs Ltd (Maidenhead),
and more…   

EMIR
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J Howarth, Pump Centre Manager                                      

The Pump Centre is operated by ESR

Technology

The most common cause of pump shaft

failure is due to fatigue cracking. Fatigue is

quite a devious mechanism of failure,

because the fluctuating stress that the

shaft experiences is often well below the

tensile strength of the material. 

“Fatigue is a process of slow crack

growth occurring under the action of

fluctuating tensile stresses. Few, if any load

bearing structures carry truly constant loads,

this is particularly true for rotating shafts.”

Fatigue is a serious danger because it

occurs in normal service, without excessive

overloads, under normal operating

conditions and without warning. Although

the final failure occurs rapidly the fatigue

crack itself can take a significant number

(many millions) of stress cycles to initiate

and propagate to a critical size.

Shaft Stresses
A variety of loads are carried by a pump

shaft including the weight of the rotating

assembly, drive misalignment forces, and

hydraulic loads due to pressure build-up in

the pump casing.

The magnitude and direction of the

hydraulic forces mentioned above depend

on the flow rate of the pump. Figure 1 is a

simplistic representation of how the size

and direction of the radial force acting on

the impeller varies as the pump increases

from 0 to 125% of the best efficiency 

flow rate. Figure 2 – Stress cycle due to single rotation of shaft.

Figure 1 – Variation of Radial Loads with flowrate.

What causes Pump
Shaft Failures?
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The resultant effect of the radial force is to

deflect the pump shaft causing one side of

the rotating shaft to be in tension and the

other to be in compression. As the shaft

completes a single revolution, a point on

the surface will cycle from tension to

compression or vice-versa depending on its

starting point.

In a pump operating at 3000rpm the

shaft will experience over 4 million stress

cycles in a day’s continuous operation.

Crack Formation &
Growth
The fluctuating stress that a shaft

experiences is often well below the tensile

strength of the material, which is why

fatigue is such a devious mechanism of

failure. Fatigue failures start from

microscopic cracks that initiate under the

fluctuating stress and then propagate slowly

until they reach a critical size

The first stage of a fatigue failure is the

“initiation” of the crack. Initiation occurs at

a sub-microscopic level due to

imperfections in the crystalline structure of

metal undergoing minute, but irreversible

changes due to the repeated stress

fluctuations. As the imperfections move and

combine they form microscopic cracks.

The second stage of fatigue failure is

crack “propagation”. The crack front is

extremely sharp and acts as a stress

concentrator to drive the crack deeper into

the metal. Each time the crack is subjected

to tensile stress the crack opens and

advances, and when subjected to

compressive stress the crack closes and

stops. This method of propagation causes

the fracture surface created to have a

characteristic “striated” or “beachmarked”

surface. The striations run perpendicular to

the direction of crack growth.

The final stage of fatigue failure occurs

when the remaining cross-section of the

shaft becomes too weak to carry the

operational loads. Under these conditions a

single application of the load is sufficient to

cause a rapid final fracture.

Characteristic Fracture
Surfaces
Fatigue cracking generates

characteristically different fractures

surfaces depending on:

1. How the cyclic stress is generated.

2. The magnitude of the stress.

3. The number of initiation sites.

4. The degree of stress concentration.

5. The properties of the material.

The typical fracture surfaces exhibited on

shafts by rotating bending fatigue are

shown in the schematic diagrams below

(Figure 3A to 3D). The red dots represent

initiation sites and the grey area represents

the region of final rapid failure.

In reality the patterns exhibited on the

majority of fracture surfaces are generally

damaged due to the final failure or

disassembly of the failed machine. Often

the striations/beachmarks are not easily

visible and therefore they are very difficult

to understand.  More often than not the

fracture surfaces need to be viewed under

magnification and determining the failure

mode requires expert interpretation.

Fatigue Life
The number of stress cycles to cause failure

can be represented in the form of an SN

Curve, an example of which is shown at the

top of page 13.

Typically the greater the stress amplitude

per cycle the lower the number of stress

cycles to cause failure. Most steels exhibit a

fatigue limit, a stress amplitude below which

fatigue failure will not occur. However, most

shaft fatigue failures occur in regions where

there is a “stress concentration”.

The most common areas of crack initiation

in shafts are at the design stress

concentrations, which occur at:

• keyways,

• changes in cross-sectional area, 

• circlip grooves

• threaded regions

To minimise the stress concentration during

manufacture, it is important to follow good

design practice. Changes in section need to

be properly radiused, keyways need to be

sized correctly, and have radiused corners,

the same is true for threads and grooves.

The effect of stress concentration is to

significantly raise the

local stress amplitude

thus accelerating the

initiation and

propagation of cracking.

Other fatigue

accelerators include: 

a) Corrosion can affect

fatigue in two ways; firstly

corrosion pits can act as

initiation sites for fatigue,

and also corrosion can

accelerate the propagation phase by a

chemical reaction taking place between

the active constituents in the

atmosphere/fluid and the clean metal,

which is exposed at the tip of a 

fatigue crack.

b) Surface condition has a profound effect

on fatigue strength and life. Possible

physical and geometric defects at the

surface of the metal include roughness,

porosity and foreign inclusions such as

slag or oxide particles.

c) Microstructure can greatly affect fatigue

performance. The main factors are

grain size, alloying elements and

second phase particles. Generally

speaking, microstructural changes that

increase the yield stress will improve

the fatigue strength of the metal.

Summary
Most pump shaft failures occur due to

rotating bending fatigue. This type of failure

usually results in complete fracture of the

shaft. The fracture surface tends to occur in

locations where the fatigue process is

accelerated by factors that can significantly

increase the stress concentration. These

factors include surface damage, corrosion,

poor design and poor quality material. The

likelihood of fatigue is also increased by

operating the pump away from its best

efficiency point, because the amplitude of

bending stress will be increased.
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Pump Speed Days of Continuous Operation

1 day 10 days 100 days 1000 days

3000 rpm 4.3 million 43 million 430 million 4.3 billion

1500 rpm 2.2 million 22 million 216 million 2.2 billion

750 rpm 1.1 million 11 million 110 million 1.1 billion

Table 1: Accumulation of Stress Cycles in a Rotating Shaft.

Figure 3A. High Nominal Stress. Single Initiation
Site. Mild Stress Concentration

Figure 3C. High Nominal Stress. Multiple Initiation
Sites. Mild Stress Concentration

Figure 3B. Low Nominal Stress. Single Initiation Site
Severe Stress Concentration

Figure 3D. Low Nominal Stress. Multiple Initiation
Sites. Severe Stress Concentration
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Companies like AEV are becoming a total

rarity. They are now probably the only

company manufacturing varnishes in the

UK, which gives them some challenges, and

are extremely active in selling their range of

products all over the world. 

Unfortunately the importance of

companies who export seems to have been

forgotten by the government of the UK, and

we watch the continual erosion of UK

industry, as large manufacturing companies

close down, or move their operations to

another country with less red tape, cheaper

power, and lower labour costs.

AEV fortunately remains focused on

manufacturing in the UK, and has 

developed over 40 agents so that they are

now well represented in Europe, Africa, and

Asia. In 2000, they also opened a wholly

owned subsidiary in Barcelona, Spain, 

called AEV Iberica SL, who handle enquiries

not just from Spain and Portugal, but also

South America. Another company AEV 

Asia Sdn. Bhd. was formed in 2006 to 

cover South East Asia from Selangor in

Malaysia, an area primarily developed by

Jonathan Kemp.

The company exudes the character of

Greg and Jonathan Kemp, who are

interested in all their customers as real

friends. They are supported by Richard

Tweddle, the Operations Director, Mike

Edwards, who covers the North of the UK,

and Chris Birks, who covers the South of the

UK.  In recognition of their achievements the

Daily Post awarded AEV “The International

Trader of the Year” for 2007, presented at St

George’s Hall in June. They currently export

to 70 countries worldwide.

The Kemp family, have been involved in

the manufacture of varnishes, japans,

lacquers, liquid driers, paints, and stains

since 1849, which was over thirty years

before the distribution of electric power

became a possibility. The existing AEV Plc

was formed in 1982 by George Kemp with

only three employees, just after he had

been President of the AEMT from 1978 to

1980. George was a larger than life person,

who famously sacked Paul McCartney, who

kept skiving off to play the guitar and sing.

Upset at not making any impression with

Paul at work, he berated him for being b----

useless at the guitar, and couldn’t sing

either!  A few years later George received

some VIP tickets from Paul, when the

Beatles returned for a major concert in

Liverpool, and is even mentioned in 

Paul’s biography. 

Since that time AEV has grown

worldwide and this year celebrates its 25th

anniversary. Greg Kemp and Jonathan

Kemp are George’s sons and it is still very

much a family company, their staff has now

grown to over 30. They have developed a

wide range of varnishes, resins,

compounds, and insulating products

manufactured with ISO9001-2000 quality

assurance. They use high-grade materials,

diligent research and development, and

sound manufacturing, to produce a high

quality product. Their product range

contains traditional solvent based products,

as well as solventless, and water based

resins, epoxies and polyurethane

compounds, and special products for the

electronics industry.

They are very customer focused and

offer their products in pack quantities of

500ml to 1000 litre IBC tanks, and in

batches of 200 to 10,000 litres, as well as

400ml Aerosols. This enables them to

develop special products for customers if

required to, and to the tightest time

schedules.

The greatest changes to the industry

have been driven by environmental

concerns, and this has led to a range of

products that do not contain Volatile

Organic Compounds (VOC’s). Water based

products have been developed, and

products with very low VOC content, or none

at all, which helps any company using them

to overcome environmental questions on

emissions. The other advantage is that

products can be thinned with water and are
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AEV celebrates 25 years
creating Qualities that Bond

A selection of aerosol products from the AEV range
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not flammable. These advantages have

helped their customers to meet the

requirements of the Restriction of Hazardous

Substances in Electrical and Electronic

Equipment Directive, commonly known as

RoHS. The company supply all areas of the

electrical and electronic manufacturing and

repair markets worldwide. With cutting edge

technology they are securing orders from

some of the biggest names in the business.

Epoxy and Polyurethane compounds have

been developed, exhibiting high

performance characteristics in both

electrical and thermal properties. AEV is

rapidly becoming a very green company.

Their main product ranges are covered by

• The Ultimeg range of 27 popular types

of electrical insulating varnishes and

resins incorporating:

AEV Ultimeg 2000: A range of 9 traditional

solvent based insulating varnishes and

resins, either suitable for air drying, or

alternatively an oven curing range. Ultimeg

2000/372 is also available in an aerosol.

The range includes Alkyd air drying

varnishes, Polyester and Epoxy

impregnating varnishes, Polyester

solventless resins of various monomers,

conformal coatings, and specialist

enveloping varnishes and resins. They are

used to overcoat motors and transformers.

Dip impregnation of Medium and Low

voltage machines. Trickle impregnation of

motors, VPI for traction machines, and for

coating PCBs, motors and transformers.

AEV Ultimeg 2002 & 2004: Solventless

Epoxy impregnation Resins.  These are either

solventless resins suitable for trickle

application with curing either at room

temperature, by induction, or cured for one

hour at 130°. Curing times of between 2 and 4

hours are required for dipping, roll dipping, or

VPI. This range is suitable as a high

performance impregnation for motors,

generators, and transformers in AC, DC and

High Voltage machines up to 15kV for class F

and H applications. It is also suitable for trickle

impregnation of high speed armatures, and VPI

impregnation of high voltage stators and rotors.

This product has answered most of the

environmental concerns, there being no

VOCs, non flammable, low viscosity, tank

stable, excellent penetration and winding fill,

a high bond strength, good thermal transfer,

and almost no odour. The traditional

concerns of low build up have also been

addressed with builds available from 5

microns to 90 microns, and it is even being

successfully used in traction machines,

which can be the most testing applications.

All of this with a product that totally satisfies

the requirements of DSEAR(The Dangerous

Substances and Explosive Atmospheres

Regulations.) It is also recognised by UL for

class H insulation applications.

• The Ultifil Range of 13 popular

Polyeurethane and 9 Epoxy

encapsulating resins have a variety of

specific gravities, colours, mixes,

dielectric properties, hardness, water

absorption properties, and thermal

conductivity. This range includes:

AEV Ultifil 2001 & 2004: A two part

epoxy encapsulating and potting resin

used for casting high voltage

transformers, encapsulating all types of

transformers, potting lifting magnets,

and encapsulating the end windings of

motors.

AEV Ultifil 3000: A two part

polyurethane potting resin also used in

casting High voltage transformers and

transformer encapsulation. It is also

used in the manufacture of water

meters, and the manufacture of all

types of filters.

• AEV Aquameg: A range of water based

impregnation varnishes. The two main

versions of Aquameg are VOC compliant

with only 3% VOC’s, and suitable for

motors and transformers. These

typically take 4 hours to cure at 130°C,

and have a 50% viscosity. All versions

are to class H.  They are typically used

in applications for low voltage motors,

hermetic motors, and dry type

transformers.

• AEV Ulticote: A range of aerosols for

coating finishes including anti tracking

enamel, Ultilube 40 & 20 lubrication

oils, and a range of Ulticote paints. 

• AEV Aerodev: In situ cleaning products,

with Meggawash 420, Meggaclean 440

and Meggaboost 400 available in

aerosols.

Each of the above ranges contain

products approved by UL for use on American

equipment. By being based in the UK they

are able to offer companies the back up

services of their laboratory to check tank

viscosity etc. So, who are their customers?

They have built up an impressive list of

OE manufacturers including Siemens and

Bosch for automotive applications, Schneider

Group and Toroid International for

transformer manufacture, AO Smith:

hermetic motor manufacture, and ABB. The

British, Dutch, Swedish, Finnish and Spanish

Railways plus Alstom, and Rotem in Korea for

traction motor manufacture and repair, and

finally, but no less important, an army of

smaller repair companies. 

As well as their manufactured range AEV

distribute a wide range of other

complimentary products. They include a

range of flexible insulation by Ultimex and

Nomex, sleeving, adhesive tapes, Radox 155

motor lead cables, banding tapes and woven

tapes, slot closures and wedges, rigid

laminates, and SRBP rod and tube.

When it comes to spares they hold such

items as capacitors, terminal blocks,

ventilation fans, thermal cut outs,

thermistors, cowls, and castings. The

complete range is listed in their “Orange

Book,” which is available free of charge to

all their potential customers.

Many people will know AEV for their

regular order for the rewind and repair

workshop, little realising the number of

large containers that leave the factory by

freightliner to travel half way around the

world each week. The scale of the operation

is quite deceptive; they operate from a

modern 60,000 square foot factory in

Merseyside. It is a large site, purpose built

in 1999, producing over 1,000 tonnes of

resins and varnishes a year, on top of that it

has the logistical problem of despatching

orders around the corner, as well as across

the world. The front section houses the

offices, with distribution, storage and the

laboratory in the middle, and manufacture

at the rear of the building.

AEV have also added the supply of

repair equipment to their range. They are

specialists in the manufacture of VPI

equipment. A large VPI plant was recently

made to order for Goltens in Dubai. They

also distribute a range of test instruments,

budget and manual winding machines, burn

out ovens, bearing heaters, brazing units,

coil extraction machines, cleaning

equipment, high voltage equipment, coil

winding arbors, hydraulic presses, lifting

equipment, insulation cutters and mixers.

All of these are listed on their

comprehensive website.

The energy exuding from the company

could be catching, Greg is often running in

marathons and triathlons, and one or two of

them are quite good at golf. But it is the

interest in helping their customers, which

has held them in such good stead around

the world. Nothing seems to be too much

trouble. They work very closely with them,

and have an in depth knowledge of the end

uses. They can adapt products, obtain

approvals, and maintain total flexibility in

design, manufacture, and delivery. Being on

time is very important to them. They have to

fight hard to keep their prices competitive

internationally, and rely on the quality of

their service and products to ensure the

loyalty that they receive from their

customers. They have come a very long way

over their first 25 years, and the qualities

that bond their customers to them should

see them flourishing well into the future.
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A plane flies over the 60,000 square foot factory on
Merseyside. Greg Kemp, Jonathan Kemp and
Richard Tweddle spend a lot of time visiting their
worldwide customers.

Over 1000 tons of varnishes and resins are
despatched all over the world each year by
freightliner or container.

The AEV stand at the Coil Winding International Exhibition (CWIEME) in Berlin.

A large VPI plant manufactured to order for Goltens,
ship repairers in Dubai.

A range of allied equipment listed in AEV’s 
“Orange Book.”

The busy despatch area, despatching items by post,
and by the container load.
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Probably the hardest area of business to

break into is the repair of rail traction

motors. The last time I visited Houghton

International Electrical Services Ltd. in

2002, there was not a traction motor in

sight. However they did have a good basis

for considering traction, in that they had a

well established formed coil division.

In 2002 Houghton’s had had to lay off

staff in their formed coil section due to the

sudden down turn in the market caused by

9/11 and the collapse of Enron. Since then

the market has recovered, and they are now

back to full strength again.

The expansion into the repair of rail

traction motors seemed a natural

progression. It has taken five years of

knocking on doors, and some major

investments in equipment. Michael Mitten,

the managing director, admits that it had

been a long hard battle to become accepted

as a company capable of repairing traction

motors, and able to do them for the price,

and to the standards demanded. This side

of the business is now run by Ian Young.

Possibly the first stroke of luck was to

locate a second hand Vacuum Impregnation

Plant (VPI) found through the AEMT

bulletins. Although the cost of the plant was

reasonable, to remove it and ship it to their

location was a major project. Over 50

tonnes of earth had to be excavated from

their workshops to install the pressurised

tanks at the right height below and above

ground. Mike still winces at the disruption

and the cost of installing the plant, but in

rail traction it is a necessity.  

With a well-established coil-

manufacturing workshop, they could control

the quality of the coils, and ensure that no

job was held up waiting for coils to be

produced. Commutators could also cause

long delays, but in the main they were now

able to predict what their requirements

would be and stock accordingly. 

To marry the two together in the

armature the quality of TIG welding also had

to be of the highest quality. Rotary

t: +44 (0)191 234 3000    www.houghton-international.com    f: +44 (0) 191 263 7873

We also provide solutions for:
• Complete DC traction and industrial repairs 
• Vacuum Pressure Impregnation (VPI)

• Commutator TIG Welding

• MPI & MIG Welding

• Balancing

• DC load testing

Are you risking it all in the bull run every time 

you buy coils? Then run to us. Our customers 

don’t run away…because there’s no risk.

Journalaemt

Houghton International
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AEMT Journal Volume 7 Issue 4 21AEMT Journal Volume 7 Issue 420

Engineering imported a special Cam

Industries TIG welding machine from

America for them.  The finished item is

skimmed on the lathe to within half of the

normal tolerances allowed, and the

commutators are undercut using diamond

undercutting tools, for greater accuracy and

cleanliness.

Any dirt, grit, or abrasive compounds,

can play havoc with the reliability of the

brushgear, and the way that the armatures

are treated to avoid any foreign bodies

wreaking havoc with the machines is

impressive; the armatures are covered at all

times when they are not being worked on. 

Another common problem on these

motors is the fracture of the lugs on the

brackets, and they use crack detection

methods to ensure that any hairline cracks

are found at an early stage and repaired in

house. No short cuts are taken, and all

stators are totally stripped down to ensure

that all components are properly cleaned,

inspected, and returned to as new

condition. They have MPI and MIG welding

facilities supported by balancing up to 5

tonnes and DC load testing.

With this attention to detail, the

company have managed to cut the failure

rates from 5% previously experienced by

one of their customers, to a negligible 0.1%

level, and a growth in business has

followed.

Due to the shortage of experienced

labour, they have had to take on Polish

skilled engineers to help them expand. This

has led to the progress boards being written

in Polish and English, and their ISO

9001:2000 certificates are also in Polish,

as well as English. They have been very

active in training and normally have a

number of apprentices in their workforce.

They also reviewed their working times and

adjusted them to give the right balance of

length of working day, to the number of

days off, which has proved popular in a

competitive labour market.

The HV/HT side of the business is run

by Les Guthrie. Houghton’s have been

making High Voltage coils since 1988, and

have developed different methods for

different requirements.  Their most popular

coil insulation systems are called:

The Hi Brid: This system combines the

best points of a resin rich system for good

slot fill and bonding, combined with a fully

waterproof VPI covering to give greater

reliability for the outhang. The Hi Brid coil

embodies the virtues of both resin rich and

VPI technologies offering the drawbacks 

of neither. 

The Hi Flex insulation system is a fully

cured film/mica/film tape with

unidirectional glass to enhance mechanical

characteristics, bound with an acrylic resin.

The tape allows total flexibility in tropical

areas, which can remain flexible for the

machine's lifecycle. 

The HI Res insulation system comprises

a hot-pressed B-Stage Epoxy cell scarfed

into a calcined mica and B-Stage end

winding. The B-Stage cell provides the

highest quality and “windability,” along with

industry leading tan delta figures. 

The HI Vax system has been developed

for rail traction motors. One of the virtues of

VPI technology is its ability to work at higher

ambient temperatures if a silicone-based

resin is used for impregnation. Resin rich

technology hits a temperature plateau at

Class F, or 180°C, where as VPI technology

has the ability to go up to a working Class C,

or 220°C. This makes it ideal for AC traction

windings and all machines working at high

temperatures. There is the added

advantage that the coils do not require

pressing with VPI, which would normally

slow production times. 

HI Bespoke Coils: Pioneering coil

designs have been manufactured for

customers such as Rolls Royce and the MoD.

Their success has highlighted the agility of

their design and manufacturing abilities even

with the most challenging of jobs.

With all of these they are able to supply

complete winding kits for HT and HV

machines including the wedges, cables,

varnish, silphos, solder, and flux. This is

complemented with brushes, and other

spares. On the generating side they also

offer spares for Stamford, Markon, and

Newage including rotating diode

assemblies, and AVR’s.

The low voltage side of their business is

managed by Craig Hutton, and carries out

the repairs to low voltage motors, pumps,

and gearboxes. This service is backed up by

the sales and service of WEG motors and

drives. They also have a full quota of

engineers, who have attended the AEMT

repair courses on IEC60079 19, for the

Repair of Hazardous Area Equipment. 

The fourth arm of their business is run

by Micky Boyd their site services manager.

They employ electricians trained to the 16th

edition, and carry out a complete

maintenance, overhaul and condition

monitoring service on machines. They are

particularly strong on Low Voltage and High

Voltage generator maintenance up to 15kV

on Newage, Peebles and Brush machines

located anywhere in the world.  This includes

fault finding and diagnosis using vibration

analysis, thermography, and laser alignment,

together with Vogelsang test equipment. This

equipment also assists in plant energy

efficiency surveys. For emergency work and

breakdowns they are available 24 hours a

day, seven days a week.

Service to their main customers is

enhanced by the use of Emir software from

Solutions in IT, enabling them to tailor make

motor management for their customers. A

complete inventory of customer’s motors

can be kept on their computer and

accessed by their customers through a

universal portal on their web site. Their

declared aim is 

“To have a proactive constantly evolving

motor management system focussed on

reducing costs and downtime, whilst

improving motor performance, efficiency

and life cycle costs.”

Houghton International has been using

the Emir system since 1995 for stock

control, purchasing, quoting, finance, and

motor management, and has recently

upgraded their system to the Emir

Michael Mitten at his desk with a map of Indonesia behind him. Their High Voltage coils are sent all over the world.

A Traction Armature being connected after rewind.

A view of the High Voltage Coil winding Shop with two heat presses in the background. Traction Coils are made up
in another area.

The Houghton International premises in Newcastle-upon-Tyne.

The VPI tanks were bought second hand, but still meant digging out 50 tonnes of earth from inside the premises.
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Ron Mitten:
Ron Mitten and his wife Christine founded Houghton International Electrical Services, when they

returned from Nigeria. It grew to be a major company in the North, and one of the few

companies manufacturing coils. 

Ron had an enormous amount of energy, and as soon as he had completed his

apprenticeship with the CEGB, and obtained a degree in Electrical Engineering, he was off to

see the world supported by his new wife Christine. They sailed to Capetown and then drove

2,500 miles to Zambia to work in the Chililabombwe mine on the copper belt. The name stands

for “the place of the croaking frog”.

After his family his second love in life was rugby, and he played wing forward in the copper

belt league. Unfortunately he broke his neck in the first game under floodlights at Houghton

Rugby club. He continued to support the rugby club, and despite problems with his back and

neck, also managed to develop a pretty unique golf swing!

They returned to England in 1974 and started a family with David, followed by Sally, and

then Michael. During this time he was working all over the world with BERL. In 1981 he was

asked to set up a motor repair business from scratch in Shagamu, Nigeria, which grew to be the

largest company of its type in West Africa employing 300 people at its peak, and responsible for

feeding several thousand in their families. The company, Portland Electrical Repairs, is still a

member of the AEMT, and Ron always kept in contact with them. In recognition of his impact to

the area, “Mr Ron” was given the opportunity to become a chief, and one of his few regrets was

the advice not to accept offer. On leaving he was presented with the carving of one of his

apprentices (this month’s front cover), which hangs in Houghton’s offices.

Ron became President of the AEMT in 2005 and was full of encouragement. The

Association had been a tremendous help, when he was setting up his own business, and

introduced him to a large number of friends and business associates. He had a northern

honesty and forthright approach, being firm but fair, which made him a treasured ally and

respected competitor. He was very proud to become President, but soon found out that he had

the additional challenge of fighting cancer. Undeterred he carried on as President and left the

Association in a very strong position with many new initiatives.

At the AGM and Dinner dance a raffle in memory of Ron Mitten raised a £1000, which has

been donated to Macmillan Cancer Support. The family are incredibly grateful and wished to

thank everyone who took part. He will remain very much alive in the memory of all who knew

him, and may even have had his eye on the bottle of Malt Whisky given away in the raffle!

Professional system. They have found the

ability of the computer system to treat each

of the business units as separate profit

centres invaluable, as well as the fact that

Emir has been focused on solutions for the

repair company. 

It is fascinating to see the major changes

in Houghton International over a period of

five years, and very good to see that they

have risen to the challenges thrown at them

to become very adept at capitalising on their

key strengths. Their coil manufacturing has

strengthened their profile in the HT/HV repair

market for machines worldwide. It has also

helped them to become a market force in

traction repair. Their site services have grown

worldwide, and they have developed the full

range of condition monitoring to provide

predictive maintenance for critical machines

held on their motor management database.

Houghton’s have made some very major

investments in equipment over the past few

years, and they are now beginning to reap

the benefits.

Web site: www.houghton-international.com

The Cam Industries TIG welder purchased from
Rotary Engineering.
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WEG UK has followed up its success in

supplying a special 6,865kW high voltage

electric motor for the world’s largest

industrial shredder, at Newport in Wales

(featured on the cover of the AEMT Journal

vol. 7 issue 2) with a string of impressive

orders. They have won another major

recycling order for a 4,476kW 12-pole high

voltage machine installed on a new £7-

million LYNX shredder owned and operated

by H Williams and Sons Ltd at Hitchin in

Hertfordshire.

They are part of Metal and Waste

Recycling, one of the biggest recyclers of

ferrous and non-ferrous metals in the

country, and have the  ability to process

600,000 tonnes of ferrous material per year

at the Hitchin site. 

Richard Emery, the WEG MV/HV Product

Manager said  “This order was won on the

excellent levels of reliability displayed by the

motor supplied to Sims Metal at Newport.

That motor has to handle exceptionally

heavy thrust loads, which can reach 116

tonnes on the motor drive end bearing; yet

despite these operating conditions, it has

proved to be 100% reliable.”                    

The WEG motor in the shredder drives

the hammers that crush scrap at a rate of up

to 300 tons per hour. Some 40% of the scrap

is end of life cars, 40% household items and

the remaining 20%, engineering scrap.

The 11kV motor is from WEG’s M-Line,

high voltage range, which are designed for

larger applications in the output range up to

40MW and voltage range to 13.8kV. The

motor on the Hitchin shredder has

fabricated steel ribbed bearing housings for

added strength. It is also equipped with a

forged shaft, and both of its main bearings

are electrically insulated to ensure long

term reliability. 

The motor has its own 33kV supply

from a sub-station and is connected to an

auto transformer. It provides the drive for

the shredder hammers via a fluid coupling.

The motor is started with the primary and

secondary halves of the coupling

disconnected; but when it reaches required

speed, oil is pumped progressively into the

secondary half of the coupling, connecting

the two halves and providing an effective soft

start for the motor operation. The Voith fluid

coupling also provides protection in the event
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WEG UK supplies three
prestigious machines

The 27,000kW 12pole WEG motor being installed by Cegelec at the Aircraft Research Association’s Wind Tunnel.
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of the shredder jamming; in such instances it

will slip providing, in effect, a clutch

mechanism that safeguards the motor.

George Bond, Head of Operations for

Metal and Waste Recycling commented

“The WEG motor has operated with total

reliability, running 10-hours a day, 5-days a

week, since we commissioned it just over 9-

months ago in July 2006.”

Another 18,000kW, 4-pole, high voltage

(HV) motor has been supplied to the Sulzer

UK Pump testing laboratory, for use in

testing large pumps at their facility in Leeds. 

The Sulzer test facility at Leeds is one

of over seventeen that the company

operates worldwide. The facility offers

horizontal, vertical, open pit, high flow

rate/high energy and multiphase testing. It

has the capability to perform tests at 50 &

60Hz and offers a speciality of Sulzer

Pumps: the ability to fully string test large

high-energy pumps to prove pump packages

to customers without having to build the

sets at third party sites. This is particularly

important for critical offshore applications

where on site correction is both expensive

and time consuming. It is a service

complemented by the scale of the testing

itself, with tests of pumps and compressors

absorbing over 25MW having been

undertaken successfully. Sulzer is the only

pump manufacturer in the world able to

undertake testing on this scale in house.

Because of the need to provide non-

stop pump testing, the WEG 18,000kW

motor is rated for continuous operation,

providing levels of reliability that speak for

themselves. The same motor type, from

WEG’s M-Line range, is well proven in

demanding oil and gas, power generation,

steel, water treatment and papermaking

sectors, all areas where Sulzer is a leading

supplier of centrifugal pumps.

The design of the “M” Line range

provides Sulzer with a motor design that

delivers excellent structural strength and

low levels of vibration and noise, with

outstanding performance and high

efficiency operation. They also offer the

flexibility for eight different methods of

cooling to meet the constraints of individual

applications. In addition to foot- mounted

machines, which are available with either

grease lubricated rolling, or oil lubricated

plain bearings, the “M” Line range also

offers vertical shaft flange mounted

medium and high voltage motors, which are

individually designed to match the external

thrust loads of specific applications. 

However the largest motor ever made

by WEG, has been delivered to Cegelec UK

for final installation in 2008. This is a

27,000kW, 12-pole, 11kV slip ring induction

machine. Measuring 7 metres long by 5

metres wide and weighing over 95,000kgs,

the high voltage motor is destined for use in

a wind tunnel, where it will provide high

MACH levels for the testing of aircraft. The

motor will replace a 50- year old English

Electric motor and offers 40% more power

in the same size envelope. The increased

power means that the new motor requires

its own 132kV grid connection. WEG has

been able to provide a total solution based

around this requirement by supplying a

35MVA 11kV/132 kV transformer with auto-

tap changer, allowing the client, the Aircraft

Research Association (ARA), to reduce their

total installation costs substantially.

Before purchasing the WEG motor, the

customer attended WEG’s factory in Brazil for

two design reviews with the engineering and

manufacturing departments. At these

reviews, their detailed requirements were

discussed and incorporated into the design,

making the machine easier to install, operate

and maintain. This teamwork approach

allowed the project to run smoothly, as was

proved by the successful testing in October of

what is possibly the largest slip ring induction

machine ever manufactured.  

The wind tunnel motor is also from

WEG’s “M” Line motor series. The 27MW

wind tunnel motor cooling is provided by four

22kW fans installed directly onto the motor’s

frame. The fans are controlled by energy

saving WEG CFW09 VSD’s and high efficiency

W21 motors. The drives monitor the HV motor

winding temperature and control the cooling

fans’ speed to give optimum cooling and

reduce energy losses when the main drive is

lightly loaded or at standstill.

Richard Emery, WEG’s MV/HV Product

Manager, has been delighted by the orders

“The delivery to a UK customer of what is the

largest motor ever built by WEG underlines

our credentials as a major supplier of high

voltage and medium voltage machines to the

UK market, although WEG is best known in

the UK for its LV range of motors, winning

prestigious projects like this underlines the

fact that customers are increasingly

appreciating both the quality and the price

competitiveness of our larger machines.”

The 4476kW 12pole motor linked to the Voith fluid
coupling on the Lynx Shredder Plant.

The 18,000kW 4pole Weg M-line buried in Sulzer’s
Pump Test Laboratory.


