UNIT ELTK 03

Understanding practices and
procedures for overseeing
and organising the work
environment
One of the key skills in all workplaces is the ability to share knowledge and
communicate effectively with the people you work with. We need to be aware
that everyone is different and will therefore see things differently from us. We
can then use this knowledge to help remove misunderstanding or frustration
and improve relationships to aid site progress and develop business.
This unit looks at the methods and systems used to communicate within the
construction industry.
This unit will cover the following learning outcomes:
■■ understand the types of technical and functional information that is
available for the installation of electrotechnical systems and equipment
■■ understand the procedures for supplying technical and functional
information to relevant people
■■ understand the requirements for overseeing health and safety in the work
environment
■■ understand the requirements for liaising with others when organising and
overseeing work activities
■■ understand the requirements for organising and overseeing work
programmes
■■ understand the requirements for organising the provision and storage of
resources that are required for work activities.
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K1. Understand the types of
technical and functional information
that is available for the installation of
electrotechnical systems and
equipment
There are many different people involved in an electrical installation
and it’s important that you can effectively communicate with your
colleagues. This involves passing and receiving information.

Find out
Think about the following types
of information: project
specifications, site plans, client
requirements, manufacturer’s
information, wiring diagrams,
manuals and test certificates.
How would you categorise each
of these?

Remember
Don’t forget your own employer
and supervisor are important
sources of information.

Sources and interpretation of technical
and functional information
The sorts of information you will come across in your work fall
into two main categories:
●●

●●

functional information – information such as user
instructions, including when your professional expertise may
be called on to advise a customer
technical information – information such as installation and
equipment specifications, manufacturer’s data and instructions
or test information.

There are hundreds of sources of such information and these
would include consulting engineers, manufacturers, suppliers,
trade associations, clients, libraries, book stores, the Internet or
more formal sources such as the British Standards Institute (BSI).

Information provided by the manufacturer and
the supplier
Almost all equipment will have the manufacturer’s fitting
instructions and other technical data or information sheets. You
should read and understand these before fitting the item
concerned.
Quite often on a project, the consulting engineer or client will
have specified the use of particular products. For many of these
products you will already be comfortable with their use and any
requirements for installation, such as connecting a 13 A socket
outlet.
However, you will also come across more complex products with
many component parts, which you may be less familiar with. You
will need to access information if you are to install these items
correctly, so that they function properly.
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The supplier may provide a certain level of information.
However, in some cases, you may need to contact the
manufacturer directly. Any information such as fitting or
operating instructions should be handed over to the client on
completion of the installation.
Once installation of the item is complete, any information should
be kept safely in a central file so that they can be given to the
customer in a handover manual when the project is completed.
Sometimes you may need more details about an item. You can
get this from the manufacturer’s catalogue, datasheets or website,
or by speaking to the manufacturer directly. It may be useful to
talk to the contracts engineer to make sure that they know what
is happening.
The sort of information that we need from suppliers and
manufacturers might include:
●●
●●
●●

●●
●●
●●

the materials used in constructing the product
the types of component used in constructing the product
general equipment details, such as operating characteristics,
physical size and assembly instructions (or even supply
characteristics from the rec)
drawings and diagrams
any special installation requirements
delivery and storage details.

Remember
It is your responsibility to ensure
that the installation is
satisfactory.

However, receiving information and interpreting it correctly are
very different things.

Materials used in constructing the product
You need to be aware that certain materials are better suited to
certain situations than others.
For example, if the manufacturer’s information states they are
supplying a brass cable gland for the single-core aluminium wire
armoured cable that you have installed, alarm bells should be
ringing, as there will be corrosion at the points of contact between
the two dissimilar metals. This is called an electrolytic reaction
between the two metals.
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Working life
You are checking the specification drawn up by the consulting engineer and notice
they have specified the use of IP56 external luminaires. You are carrying out checks
on the material that has been delivered on site.
• What information could you check to ascertain the luminaires are suitable for that
purpose?
• What should happen to all information supplied with equipment?
• What should happen to information relating to equipment installed, once the
contract is complete?

Types of component used in constructing
the product
As with materials, certain components within a product may not
suit the intended application.
For example, the manufacturer’s data might tell you that the 60 A
four-pole contactor that will be provided to control hall lighting
in a leisure centre will have a 400 V coil fitted. However, the
project specification might require the hall lighting to be
controlled via a single-pole 230 V switch from the reception desk.
In such a circumstance the hall lighting will not work as designed
so you would need to obtain the correct equipment.

General equipment details
With general details such as operating characteristics, physical
size and assembly, you will need to take care how you interpret
and apply the information.
For example, imagine that the manufacturer sends operating
characteristics about the standard batten-style fluorescent lighting
fittings that are to be provided.
You know that the lighting fittings are to be recessed into a 100 m
long ceiling trough formed from plasterboard, which would give
little ventilation and require components to operate at a higher
operating temperature than normal. Are these high-temperature
versions being provided by the manufacturer?

Drawings and diagrams
A technical diagram is simply a means of conveying information
more easily or clearly than can be expressed in words. In the
electrical industry, drawings and diagrams are used in different
forms. However, those most frequently used by manufacturers

162
Installing Electrotechnical Systems and Equipment_Book A.indb 162

10/08/2011 14:43:11

ELTK 03 Understanding practices and procedures for
overseeing and organising the work environment

and suppliers are block diagrams, circuit diagrams, schematic
diagrams and assembly drawings.
Block diagrams
A block diagram can be used to relate
information about a circuit without giving
details of components or the manner in which
they are connected. It is typically used for a
higher level, less detailed description of overall
concepts, rather than for understanding the
finer details of a system.

Service
intake

Meter

Fuse
board

In block diagrams the various items are
Figure 3.01 A block diagram
represented by a square or rectangle, each
clearly labelled to indicate its purpose. This type of diagram
shows the sequence of control for installations in its simplest
form, as shown in Figure 3.01.
Circuit diagrams
A circuit diagram uses symbols to
a.c. supply
represent all the circuit components
D4
and shows how these are connected.
–
The circuit diagram should be as clear
D2
as possible and should follow a logical
progression route from supply to
output. This sort of diagram is useful
Figure 3.02 A circuit diagram
when testing a circuit and for
understanding how it works. However, in all other respects the
circuit diagram cannot be regarded as a direct source of
information.

D1
+
D3

Figure 3.02 shows a circuit diagram in relation to a rectification
circuit. The shape of the diagram does not represent the physical
outline of the circuit; it has no dimensions; and the symbols used
do not bear any resemblance to the components they represent.
The symbols used are BS EN 60617 circuit diagram symbols.
Schematic diagrams (working diagrams)
Schematic diagrams are similar in concept to the circuit diagram.
They do not show you how to wire components, but they do
show you how the circuit is intended to work. They tend to be
used for larger, more complicated electrical diagrams. Figure 3.03
shows a schematic for the control circuit of an automatic star/
delta starter.

163
Installing Electrotechnical Systems and Equipment_Book A.indb 163

10/08/2011 14:43:13

Level 3 NVQ/SVQ Diploma Installing Electrotechnical Systems and Equipment Book A

‘D’

‘E’

Start
ET
13

a
14

b

13

14

15

16

a

M

Assembly drawings show how
the individual parts (or
modules) of a product fit
together. They normally
contain scale drawings of all
the components shown in
their correct position relative
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8
D/L 9

15
L

b

16
7

Stop

11 12
M

Y

Figure 3.03 A schematic diagram

B
C
E

G
F
A Enclosure base with built in
contact block clips
B Contact blocks/lamp
holders
C Locking ring
D Enclosure lid

Assembly drawings

A

Where there are internal
components, these are shown
as a section (a vertical plane
cut through the object, in the
same way as a floor plan is a
horizontal section viewed from
the top). Each component is
listed and described on the
drawing. Figure 3.04 shows
the assembly drawing for a
push-button enclosure.

Special installation
requirements

A simple example of this may
concern the installation of a
purpose-made lighting fitting
where, because of either its weight or its design, special fixing
arrangements may be required on site.
D

Delivery and storage details
In the case of fragile or bulky items, manufacturers may have
extended delivery dates and the equipment may require special
storage arrangements on site.

E Legend plate

Measuring and test instruments

F Captive screws (after screw
in) loose in enclosure on
delivery

When carrying out either measurement/testing of an installation
or fault finding/rectification of an installation or equipment, you
need to understand the operating requirements and implications
of using various measuring and test instruments. This could
involve something as simple as ensuring that the instrument
complies with GS.38 in terms of its leads.

G Actuators and lens cap
Figure 3.04 An assembly
drawing
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Other considerations regarding instruments are covered in the
Health and safety (ELTK 01), Electrical principles (ELTK 08)
and Testing (ELTK 06) units of this qualification.

Information provided by your employer
Most information needed during an installation will flow to site from
your employer. It may originate from outside parties, such as the
client, consulting engineer or main contractor, and those outside
parties may require information from site. Your employer will
normally act as the focus to gather and disseminate such information.
Here are some of the typical documents and information
provided by employers on site.

Layout drawings
Layout drawings show where everything must go. They are
usually prepared by an electrical consulting engineer with
responsibility for the project, based on the architect’s drawing.

Specifications
A classic example of how specifications work is a client requiring
a particular finish on electrical accessories, for example satin
chrome. Normally the consulting engineer will have two
references to this in the specification as follows:
●●

●●

All electrical accessories will be of satin chrome finish (general
specification)
Mounting heights of all accessories to be as detailed in Part M
of the building regulations (specific detailed area of
specification).

In other words one section informs a contractor for estimating
purposes, that is quantities and type, while the other specifies
how these are installed and to what standard. All specifications
need careful scrutiny, to ensure the full requirements have been
fully understood and interpreted.
The electrical specification adds to the layout drawings, by telling
you the height of electrical work, how things are to be wired in
and what systems you need to use. These specifications are also
prepared by the consulting engineer.
In its most basic generic format, an electrical specification
comprises two sections.
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●●

●●

Section 1 – the general specification – tends to give general
information about installation circumstances, such as wiring
systems, enclosures and equipment. The section gives generic
requirements applicable to any project issued by the particular
consulting engineer. It gives a general description of all the
consultant’s expectations and requirements for any installation
circumstances.
Section 2 – the particular specification – gives the specific
details of the project. For example, it may say that, for this job,
the installation will be carried out in galvanised steel conduit.
Unless there are specific conditions applicable to the project,
you need to see what the consulting engineer’s general
requirements are for installing galvanised steel conduit, set out
in Section 1 requirements specific to the particular installation
that you are about to begin working on.

In reality, the electrical contractor will have to read both sections
to understand the full requirements of the installation.
The Case study gives an example.

Case study
Here is an extract from an electrical specification for the refurbishment of the main warehouse
within a university. It shows what the consultant has written about the proposed fire alarm
installation.
Fire alarms
SYSTEM OF WIRING
The wiring of the fire alarm system shall be carried out using
MICC cable (600 volt grade) as manufactured by Pyrotenax.
The electrical contractor shall allow additional protection for
cables to be provided at any point where it could be subject
to mechanical damage.

You may think this extract is quite clear and easy to follow. However, within the general specification
the consultant goes on to say this about MICC cables:
●●

Cables shall be made with ring-type glands with screw-on pot-type seals utilising cold plastic
compound and neoprene sleeving and applied in the manner recommended by the manufacturer
of the cable.

●●

Where ambient temperature is likely to exceed 150°C, medium temperature seals shall be used
and completed with LSF (Low Smoke and Fume) shrouds and all fixing saddles shall be LSF (Low
Smoke and Fume) coated or nylon throughout.
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●●

Where cables pass through wall and floors, they shall be protected by galvanised conduit bushed
at both ends. Cables rising on external or exposed wall surfaces shall be protected by galvanised
conduit to a height of 2 metres above ground level. The conduit shall be suitably bushed and
sealed with MICC sealing compound.

●●

Where MICC cables terminate into electric motors or similar equipment liable to vibration or
movement, a vibration loop of a single coil of the cable shall be made before final connection.

●●

Where cables do not terminated in a conduit box with spouts, they shall be fitted with a coupling
and brass bush.

●●

The cores of the cables shall be identified by means of coloured sleeves in accordance with
BS 7671: 2008, Requirements for Electrical Installations Wiring Regulations Seventeenth Edition
and BS 3858:1992.

●●

The whole of the system of cable and fittings shall provide both electrical and mechanical
continuity and shall be efficiently earthed. Where the cable is cut, kinked or badly bent, shows
signs of inferior workmanship, or an insulation reading less than ‘infinity’ is obtained, the
Electrical Services Installer shall replace the defective cable or seals. All unmade ends of MICC
cables on site shall be sealed to prevent the ingress of moisture.

●●

Wherever possible, the cable shall be covered with LSF (Low Smoke and Fume) oversheath.

As you can see, you must read the two sections of the specification together to fully comply with the
installation requirements.
The layout drawings, which are scaled drawings based on the architect’s drawings of the building,
show the required position of all equipment, metering and control gear to be installed in plan view,
using standard IEC.60617 location symbols.
Figure 3.05 shows the intended lighting installation within the university warehouse.

4

Figure 3.05 Intended lighting arrangement in a university warehouse
The layout diagram shows where things go, but does not specify the height of equipment such as
switches or sockets or the type and manufacturer of such equipment.
This information will normally be contained in the specification.
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Be aware that there are no hard and fast rules when it comes to drawings and
specifications. Some consulting engineers include details of equipment on the layout
drawing, while others issue a specification with a clear and detailed ‘specific’ section
that illustrates their total requirements for the project. Consulting engineers
generally use IEC 60617 location symbols to show the location of systems and
equipment.
Switches
Switch general
symbol

Switch with pilot
light

Two-way
single-pole
switch

t Period limiting

Two-pole switch

switch, singlepole

Intermediate
switch

Dimmer

Multiposition singlepole switch. For
example: different
degrees of lighting

One-way switch

Lighting outlets and fittings
Lighting outlet
position. Shown with
wiring
5

Luminaire
with five
fluorescent
tubes
Push-button
Timer switch

Lighting out on a
wall. Shown with
wiring from the left

Lamp, general
symbol

Projector, general
symbol

Spotlight

Push-button with indicator lamp

t

Luminaire
and fluorescent lamp,
general symbol

Luminaire
with three fluorescent
tubes

Floodlight

Pull-cord singlepole switch

Push-button protected against unintentional
operation: by means of a break-glass cover

Timer period lighting equipment

Key-operated switch Watchman’s systems
device

Connections
Wiring going upwards. If the arrow is
pointing towards the top of the drawing
sheet, the wiring goes upwards.
Connection box
Junction box

Wiring going
downwards

Consumer’s terminal service entrance
equipment. This symbol is shown with wiring

Wiring passing
through
vertically

Box, general
symbol

Distribution centre/board. The symbol is
shown with five wirings

Sockets
Socket outlet
(power), general
symbol

3Multiple socket

Socket outlet
(power) with
interlocked
switch

Socket outlet
(power) with
isolating
transformer.
For example:
shaver outlet

Socket outlet
(power) with
protective
contact

outlet (power).
The symbol is
shown with
three outlets

Socket output
(power) with
shutter

Socket outlet
(power) with
single-pole
switch

Socket outlet (telecommunications), general symbol
Designations in accordance with relevant IEC or ISO standards, may
be used to distinguish different types of outlets
TP = telephone
FM = loudspeaker

FX = fax

M = microphone

TV = television

TX = telex

Miscellaneous
Motor starter,
general symbol
Time clock
Time recorder

Direct-on-line starter with contactor for
reversing the rotation of a motor

h

Hour meter
Hour counter

Wh

Star-delta
starter

Fan. The symbol is
shown with wiring

Kilowatt-hour
meter

Figure 1.10 BS EN 60617 lists the standard symbols for use in installation drawings

Figure 3.06 IEC.60617 lists the standard symbols for use in installation drawings
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Wiring diagrams

Remember

Wiring diagrams show the physical layout, with a pictorial version
of the components and connections in the actual circuit.
Wiring diagrams can carry specific information about the wiring
or connection of components. As a rule, they do not use circuit or
location symbols, although you will come across some that do.
lamp holder
CPC omitted
for clarity

2-core & cpc

A good wiring diagram is one
that relates the information as
clearly and accurately as
possible, whether it uses
symbols or not.

Key term
CPC – circuit protective
conductor

junction box & terminal
N
P
3-core & cpc

3-core & cpc

Figure 3.07 A wiring diagram

Record drawings
Record drawings, sometimes called ‘as fitted’ drawings, are used
to record what has been fitted. This means completing a set of
installation layout drawings and marking on them the routes of
the installed wiring systems and enclosures, as well as showing
any amended locations of equipment.
To help you complete these drawings accurately, you should
gather information as you go along throughout the project,
depending on the size of the installation. The completed drawings
should form part of the information given to the client on
handover of the project, as they will help with any maintenance or
alterations to the installation.

Remember
When you are preparing a
drawing or specification for
someone, the purpose of the
document is to relay information
clearly and concisely so that it
can be clearly understood.
Because of this, some rules and
conventions should be adhered
to more closely than others.

Records and certificates for inspection, testing
and completion
So far you have looked at information issued at the start of or
during an electrical installation. However, you will also be
expected to interpret information contained in documents that
come into existence towards the end or completion of the
installation.
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Remember
These documents also act as
relevant information for the
Health and Safety File, a
requirement of the CDM
Regulations (see page 20) to
ensure the safety of anyone
involved in any future
construction work on that
project.

BS 7671 requires that the appropriate documentation required by
514.9, Part 6 and Part 7 be provided for every electrical
installation. This includes electrical installation certificates, minor
electrical works certificates and periodic inspection reports. These
documents should exist for the entire life of the installation and
will help to establish whether it is deteriorating in any way.
You will cover these documents in full in the Inspection and
testing section of Unit ELTK 06, which is covered in Book B.

Interpreting information on the
operation and control of equipment
Interpretation of information may also involve combining it with
other information (such as the general and specific parts of
specifications) or comparing it with another set of information
(such as comparing two sets of test results to see whether an
installation is deteriorating).
Another variation is to receive verbal or written information in the
form of a request and then being able to interpret it and apply it
to equipment: for example, setting up the controls of a central
heating system to meet the requirements of the house owner.
All of these information types could be relevant when you are
either setting up equipment for the first time or making
alterations.
When interpreting information about equipment, you will need to
understand:
●●
●●
●●
●●

its operation
its controls
its settings
how to make adjustments.

It can be relatively simple to install something without
understanding why and how it works. However, it becomes a lot
more difficult to alter settings or find faults without that
information.

Thermostat operating systems
Did you know?
Although bi-metallic thermostats
are still manufactured, you are
more likely to find electronic
versions on newer systems.

A thermostat is nothing more than a switch, but one that
automatically reacts to changes in temperature. However, there
are varied operating systems and you will need to establish which
one is being used. There are two main types of thermostat
operating system.

170
Installing Electrotechnical Systems and Equipment_Book A.indb 170

10/08/2011 14:43:17

ELTK 03 Understanding practices and procedures for
overseeing and organising the work environment

Bi-metallic strip
With a bi-metallic strip, temperature change causes mechanical
movement. The strip is made up of two joined strips of different
metals, rolled into a coil. The two metals have different
co-efficient of expansion when coiled, and expand at different
rates as they are heated. These different expansions force the strip
to bend one way if heated, and the other way if cooled.
As the room heats up or cools down, the metal reacts to the
change in temperature. Once the thermostat reaches a specific set
level in either direction, it sends a signal to the central heating
boiler to switch it on or off. These strips are low-cost, but slow to
react to temperature change.
Key terms

Electronic thermostat
An electronic thermostat uses a device known as a thermistor to
sense room temperature, along with a micro-controller that
measures the resistance change and converts that number to a
temperature reading. Once the temperature in the room moves
above or below the set temperature, the thermostat sends an
electric signal to the boiler to switch it on or off.

Thermistor – a resistor with an
electrical resistance that changes
with temperature
Micro-controller – a microcomputer on a single chip

Dial-operated device
With a dial-operated device, the rotating dial has temperature
markings that increase in increments of 5°. A raised arrow makes
it easy to see what the required temperature has been set to. To
adjust the temperature to a different setting, you simply rotate the
dial until the temperature required is aligned with the raised
arrow.
Digital electronic thermostat

Figure 3.08 Dial-operated
thermostat

With a digital device the information is presented
clearly on a liquid crystal display (LCD). Its default
setting is to show the current room temperature.
Buttons on the front of this particular model allow
the temperature to be raised or lowered; the LCD
changes to show this before returning to the default
setting once the new temperature has been
confirmed.

Figure 3.09 Digital electronic thermostat
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Case study
With winter approaching, you are asked to go to a children’s nursery and investigate the central
heating system: following some building work, the heating seems to come on and then stay on far
longer than required. The building work was the construction of a new double door into the outside
play area.
The nursery staff show you where the central heating boiler and room thermostat are. The room
thermostat hasn’t been moved and is now next to the new doors leading outside to the play area.
What’s gone wrong?
You’ve been shown the thermostat and it is now adjacent to the double doors leading outside. You
can see that it is a digital thermostat with its display showing a room temperature of 20°C. On
examination you can see the staff have set the required temperature at 22°C.
Unfortunately, as the thermostat is now next to the new doors it is in the coldest part of the room.
This means the temperature around it rarely reaches 22°C. It senses this lower temperature and
therefore has the boiler switched on most of the time.

Site requirements and procedures
All the information we have looked at in this unit is based around
your actual work as an electrician. However there are also several
more generic topics affecting an electrical installation that will
both generate and require information. These include:
●●
●●
●●
●●
●●
●●

health and safety requirements
services provision
ventilation provision
waste disposal procedures
equipment and material storage
access for personnel.

The first four of these areas have already been covered in Units
ELTK 01 and ELTK 02. Look back at pages 7–10 and 121–29
now to remind yourself of the key points. Equipment and
material storage was covered in ELTK 01, on page 84.
Here we will look at the final point: access for personnel.

Access for personnel
During normal on-site work activities it is inevitable that sites will
receive visitors, from delivery drivers to architects and clients.
This may be less of a problem in areas such as factories, office
blocks or hospitals, where a construction site may be located
within the boundary of these organisations, as they probably
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already have a visitor facility. The same can also be said for larger
construction sites.
At sites without designated facilities, the motivation and
co-operation of all site personnel is key. Irrespective of the quality
of the facilities available for receiving visitors, the reasons for
putting into practice a ‘visitor procedure’ remain the same:
to meet with health and safety requirements
to maintain site security
to project a professional approach for the company
to establish and maintain good client relationships.

●●
●●
●●
●●

Generally speaking, there are some simple points of good practice
when receiving visitors.
Be polite and courteous, responding only to requests that are
within your authority.
Check their identity and the reason for their visit.
Brief them on site safety and issue them with PPE if necessary.
Ask them to complete the site visitors’ book, as shown in
Figure 3.10.

●●

●●
●●
●●

Remember
General access requirements
were covered in unit ELTK 01.
Take a look back at pages
101–114 now to remind
yourself of the main points.

Date

Visitor’s
name

Company

To see

Time
in

Time
out

I.D.
checked

Badge
number

H&S
briefed

Visitor’s
signature

Enter
date

PRINT
visitor’s
name

Enter name
of company
or
organisation
visitor is
representing

Name of
person to
be visited

Time
visitor
is
booked
into
the site

Time
visitor
is
booked
out of
the site

Type of ID
used –
e.g.
student
card,
letterhead

Number
of visitor
pass or
badge
issued

Enter
‘Yes’
when
briefed
and PPE
issued, if
required

Ask visitor
to sign
here

Figure 3.10 Site visitors’ book
Progress check
1

You have a heater to connect on site and have concerns its position could
present a hazard due to surface temperature. Where could you check the
equipment’s technical details and whether it is suitable for the position it
is installed?

2

Explain the difference between a wiring diagram and a circuit diagram.

3

List the main items a site visitors’ book should record.
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K2. Understand the procedures for
supplying technical and functional
information to relevant people
Functional and technical information will be required by a variety
of people throughout the duration of any construction project.
Before you can understand the procedures involved, you need to
understand the parties involved, the relationship between them
and their varying activities and levels of responsibility.
Did you know?

The construction industry

Only about half the people
working in the construction
industry are skilled craft
operatives such as electricians;
the other half are management,
technical and clerical staff.

The construction industry is one of the biggest industries in the
UK and the electrical contracting industry is just one sector
within it. Organisations in the construction industry range from
sole traders (for example, a jobbing builder) to large multinational
companies employing thousands of workers.
The work done by these companies is very varied, but we can
broadly think of it under three headings:
●●

●●

●●

building and structural engineering – which covers the

construction and installation of services for buildings such as
factories, offices, shops, hospitals, schools, leisure centres and,
of course, houses
civil engineering – which involves the construction and
installation of services for large structures such as bridges,
roads, motorways, docks, harbours and mines
maintenance – which covers the repair, refurbishment and
restoration of existing buildings and structures.

Larger construction companies will be able to undertake work in
all these areas, but smaller companies may specialise in one area.
Nearly every project, large or small, will involve a variety of
different trades, such as bricklaying, plastering, plumbing and
joining, as well as electrical work. The ability to work and
communicate well with others, as well as establishing good
professional relationships with colleagues and people in other
trades, is crucial to the successful completion of a project.

The electrotechnical industry
Most people are unaware of the vast range of activities and
occupations that make up the electrical industry. They usually
think of an electrician as someone who installs lights and sockets
in their house.
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In reality, during their career an electrician could be involved
with the installation, maintenance and repair of electrical services
(both inside and outside) associated with buildings and structures
such as houses, hospitals, schools, factories, car parks, leisure
centres and shops. There are also specialist areas that call for
additional knowledge and training, such as motor repair, street
lighting, alarm systems or panel building.
Electricians may be employed within the electrical contracting
industry, but they may also be employed directly by organisations
needing their skills, such as refineries or factories.

The electrical contracting industry structure

Industry bodies
There are a number of organisations you should be aware of
within the industry. You have already looked at the main health
and safety organisation, the Health and Safety Executive (HSE),
in Unit ELTK 01 (see page 26), but the following bodies play
important roles too.
The Electrical Contractors’ Association (ECA)
The ECA represents the interests of electrical installation
companies in England, Wales and Northern Ireland and is the
major association in the electrical installation industry. Founded
in 1901, it has over 2000 member companies, from small traders
with only a few employees to large multinational organisations.
The ECA aims to ensure all electrical installation work is carried
out to the highest standards by properly qualified staff. Firms that
wish to become members of the ECA must demonstrate that they
have procedures, staff and systems of the highest calibre.
NICEIC
The NICEIC is an accredited certification body that protects
users of electricity against the hazards of unsafe and unsound
electrical installations. It is the industry’s independent electrical
safety regulatory body and is not a trade association.
The NICEIC maintains a roll of approved contractors who meet
the council’s rules relating to enrolment and national technical
safety standards, including BS 7671 (IET Wiring Regulations).
The roll is published annually and is regularly updated on the
NICEIC website so that consumers and specifiers can select
contractors who are technically competent.
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Find out
Who is your local NICEIC
Inspector, and where are their
offices?

The Council also employs inspecting engineers, who make annual
visits to approved contractors to assess their technical capability
and to inspect samples of their work to the National Standard of
BS 7671. As of early 2011 there were 74 area engineers working
for the NICEIC.
Unite the union
For many years workers within the electrical installation industry
have enjoyed good labour relationships and co-operation with
their employers, largely due to the EETPU (the main trade union
at the time) and the ECA. Since 2007 Unite, the UK’s biggest
trade union, has continued these excellent relationships. Unite
has over 2 million members, and represents a large number of
other trades and industries.
If you are a Unite member, they promise to protect your rights,
health, safety and well-being at work, negotiating on your behalf
with employers and the UK and European governments to get a
fair deal for you at work.
The Joint Industry Board (JIB)
The Joint Industry Board for the Electrical Contracting Industry
came into existence in 1968 through an agreement between the
ECA and the Electrical, Electronic, Telecommunications and
Plumbing Union (EETPU). Effectively the industrial relations
arm of the industry, the JIB has as its main responsibility the
agreement of national working conditions and wage rates.
SummitSkills
SummitSkills is the Sector Skills Council for the building services
engineering sector, representing the electrotechnical, heating,
ventilating, air-conditioning, refrigeration and plumbing industries.
SummitSkills has been created for employers to identify skills
shortages and deliver action plans to address them. The
organisation will also provide careers information for all industries
within the sector, as well as dealing with all training standards
and policy matters previously handled by the former National
Training Organisations (NTOs).
The Institution of Lighting Engineers (ILE)
The Institution of Lighting Engineers is the UK’s most influential
professional lighting association, dedicated solely to excellence in
lighting. Since its foundation, the ILE has evolved to include
lighting designers, architects, consultants and engineers among its
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2500-strong membership. The ILE’s key purpose is to promote
excellence in all forms of lighting. This includes interior, exterior,
sports, road, flood, emergency, tunnel, security and festive
lighting as well as design and consultancy services.
The Institution is a registered charity, a limited company and a
licensed body of the Engineering Council.
The Institution of Engineering and Technology (IET)
Formerly the IEE, the IET was founded in 2006 and is now the
largest professional engineering society in Europe, with a
worldwide membership of just over 375,000. As well as setting
standards of qualifications for professional electrical, electronics,
software, systems and manufacturing engineers, the IET prepares
regulations for the safety of electrical installations for buildings.
The IET Electrical Wiring Regulations (Requirements For
Electrical Installations: BS 7671) has become the standard for the
UK and many other countries.

Employer structure
There are about 21,000 electrical contracting companies
registered in the UK dealing with many tasks, including:
●●
●●
●●
●●
●●
●●
●●
●●

handling initial enquiries
estimating costs
issuing quotations
dealing with suppliers and sub-contractors
supervising contracts
carrying out the installation
financial control of a project
final settlement of accounts.

These companies range from one-person organisations to large
multinational contractors, but the majority employ fewer than
10 people. The structure of electrical companies also varies
considerably between firms, depending on the number of
employees and the type and size of the business. You can think of
them broadly in terms of two groups: small firms and large firms.
Small firms
In a small company, the main tasks are often the responsibility of
one person, and there is only a narrow range of people at each
management level. This type of company structure is known as a
vertical structure. The principal advantage is that lines of
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communication are short: everyone knows who is responsible for
different aspects of a project. When someone from outside –
another tradesperson, contractor or customer – needs any
information, they know who to talk to, and are not passed from
one department to another.
However, if the person dealing with the project is ill, is on
holiday, or leaves the company, vital information can be missing
and it can be difficult for someone else to continue handling the
project smoothly.
Owner/Manager/Technical supervisor
Secretarial & Financial support

Approved Electrician
Electrician
Apprentice

Figure 3.11 Small firm organisational flow chart

Large firms
In larger companies, the tasks are allocated to a range of people:
for example, estimators who handle the initial enquiry and
produce an estimate, and contracts engineers who see that the
work is done. This type of structure is known as a horizontal
structure as there are more people at each management level. The
advantage is that individuals become specialists in a particular
task and can work more efficiently.
Companies of this size often belong to a trade organisation such
as the Electrical Contractors’ Association (ECA) and, because of
their structure, can offer good career development prospects.
Owner
Office Manager
Secretarial

Clerical/
Financial

Technical Manager
Estimators

Contracts Engineers
Site Engineer
Approved electrician
Electrician
Apprentice

Figure 3.12 Large firm organisational flow chart
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Project roles and responsibilities
Many different people are involved in a construction project,
from its initial design through to construction and completion. As
an electrician, you will be dealing with many of these people, and
it is important that you understand their job function and how
they fit into the overall project.
Here you will look at the people involved in the three main stages
of a typical construction project: design, tendering and
construction.

Key term
Bill of quantities – a list of all
the materials required, their
specification and the quantities
needed; contractors who are
tendering for the project use
this information to prepare their
estimates

The design stage
Client

Person or organisation that wants the work done and is paying for it
• Specifies the purpose of the building
• Usually gives an idea of number of rooms, size, design, etc., and any specific wants
• May also give an idea of the price they are willing to pay for the work

Architect

Designs the appearance and construction of the building so that it fulfils its proper function
• Advises the client on the practicality of their wishes
• Ideally provides a design solution that satisfies the client and also complies with the
appropriate rules and regulations for the type of building
• For small projects, may draw up a complete plan
• For larger, more complex buildings, consults specialist design engineers about technical details

Consulting engineer
(Design engineer)

Acts on behalf of the architect, advising on and designing specific services such as electrical
installation, heating and ventilation
• Creates a design that satisfies the client and architect, the supply company and regulations
• Ensures that cable sizes have been calculated properly, that the capacities of any cable
trunking and conduit are adequate, and that protective devices are rated correctly
• Produces drawings, schedules and specifications for the project that will be sent out to the
companies tendering for the contract
• Answers any questions that may arise from this
• Once the contract has been placed, produces additional drawings to show any amendments
• Acts as a link between the client, the main contractor and the electrical contractor

Quantity surveyor
(QS)

Manages and controls costs for a building project
• Responsible for taking the plans and preparing an initial bill of quantities
• During construction, monitors the actual quantities used, and also checks on claims for
additional work and materials

Clerk of works

Checks that the quality of the materials, equipment and workmanship used on the project meet
the standards laid down in the specification and drawings (on big contracts there may be several
clerks of work, each responsible for one aspect, such as electrical, heating or ventilation)
• Effectively employed by the client
• Inspects the job at different stages
• Checks any tests carried out
• May also be given the authority by the architect to sign day worksheets and to issue
Architect’s Instructions for alterations or additional work

Table 3.01 People involved at the design stage

179
Installing Electrotechnical Systems and Equipment_Book A.indb 179

10/08/2011 14:43:21

Level 3 NVQ/SVQ Diploma Installing Electrotechnical Systems and Equipment Book A

Did you know?
Larger electrical contractors, and
in particular those that are
multi-disciplinary, often offer a
design service for customers,
which eliminates the need to
use an external architect and
makes things simpler (and
possibly cheaper) for the client.
However, if a dispute arises over
design aspects of the job, the
client no longer has anyone to
arbitrate.

The architect, consulting engineer, quantity surveyor and clerks
of works are traditionally part of the architect’s design team.
However, installations may not always be tackled like this.
For example, on a small job, the client may approach an electrical
contractor directly and ask it to carry out the work. The client
will provide a few basic details and requirements, and expects the
electrician to ensure that the installation is properly designed and
carried out.

The tendering stage
Tendering is the process by which a contractor bids for contracts.
The contractor works through the drawings and specifications
issued by the consulting engineer and submits in writing a total
cost for carrying out the work, including materials, tools,
equipment and labour.
This is done in competition with other firms who want to carry
out the work.
Most invitations to tender (also known as enquiries to submit a
tender) have strict guidelines about the information to be
supplied and a fixed deadline by which the tender must be
received.

The estimator
The estimator’s task is to calculate the total cost that will be given
in the tender. At the start of the tendering process, a consulting
engineer or building contractor usually issues an invitation to
tender. This contains various documents, such as:
●●

●●

●●
●●
●●

a covering letter, giving a broad description of the work,
including start and finish dates
the form of contract that will be applicable to the project (for
example, whether it is to be a fixed or a fluctuating price)
drawings and specifications for the project
a tender submission document that must be used
a day work schedule.

A fixed price contract is exactly what it says. The contractor
agrees to complete the job for the price quoted in the tender, even
if material or labour costs go up before the project is completed.
A fluctuating price contract always has a time limit, so that the
contractor is not held to a fixed price if the project is delayed.
A fluctuating price contract allows the contractor to claim back
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the difference between costs included at the time of estimate and
actual costs incurred at the time of installation.
When the invitation to tender is received, the estimator will check
with their management (sometimes the contracts manager) to see
whether the company wishes to tender on the basis of the
submitted documents. If it does, the estimator reads the
specifications carefully to understand the requirements.
As you read on page 165, most specifications have two sections
and these need to be read together. Using this information and the
scaled drawings, the estimator calculates the amount of materials
and labour required to complete the job within the time specified
by the client. This information is then recorded on a ‘take-off’
sheet (see Figure 3.13).

Item
1

Qty

Description

200 m 20 mm galvanised
conduit

Init
cost

Discount

Material
cost £

Hours to
install

Hourly
rate £

Total
labour £

1.2/m

0

240.00

70

9.50

665.00

2

30

Earthing couplings

.24

0

7.20

0

0

0

3

30

20 mm std. brass
bushes

.10

0

3.00

0

0

0

4

150

20 mm distance
saddles

.48

0

72.00

0

0

0

5

150

1.5 x 8 brass screw
and plugs

.03

0

4.50

0

0

0

Figure 3.13 Take-off sheet

Nowadays this work is normally done using dedicated computer
software. The final tender is based on the results of these
calculations.

The construction stage

The contract

Key term

Before any work starts, contracts must be agreed and entered
into by all the firms involved, as any failure to comply with the
details of the contract by either party could result in a court

Contract – a legally binding
agreement between two or
more parties
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action and heavy financial damages. This might happen if the
contractor does not complete the work or uses sub-standard
materials, or if the client does not pay.
Contracts do not have to be made in writing. A verbal agreement,
even one made on the telephone, can constitute a legal contract.
However, most companies use written contracts that cover all
aspects of the terms and conditions of the work to be carried out.
Several conditions must be met for a contract to be binding:
●●

●●

●●

An offer must be made that is clear, concise and understandable
to the customer.
The customer must accept the offer, and the contractor must
receive this acceptance. The acceptance must be unqualified
(i.e. with no additional conditions). Up to this point, there is
no agreement or obligation binding either side. The contractor
is free to withdraw the offer, and the customer can reject it.
There must be a ‘consideration’ on both sides. This shows
what each party is agreeing to do for the other.

There are several reasons why a contract may not be made. Here
are just some of them.
●● Withdrawal The contractor can withdraw the offer at any
time until the offer is accepted. The contractor must notify the
customer of the withdrawal.
●● Lapse due to time Most offers put a time limit on
acceptance. After this time, the offer expires and the contractor
is under no obligation, even if the customer later accepts the
offer.
●● Rejection The customer can simply reject the contractor’s
offer; no reason has to be given. If the customer asks the
contractor to submit a second offer (for additional work, or
simply to lower the price), the contractor is under no legal
obligation to quote again. Each quote is self-contained: the
terms or conditions for a previous quote do not automatically
apply.
●● Death of contractor If the contractor dies before the offer is
accepted, the customer must be notified; otherwise the
customer could agree (within the offer time limit) and the
contract would become valid.
A breach of contract occurs when one of the parties does not
fulfil the terms of the contract: for example, if the contractor does
not perform the work to the specification in the offer (it is the
contractor’s responsibility to ensure that the installation is in
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complete compliance with the specification) or if the customer
refuses to pay for the work.
Contract law is very complex, and it cannot be covered fully on
this course. To minimise the risks, you can use a standard form of
contract. The Joint Contracts Tribunal (JCT) Standard Form of
Contract (normally for projects of a complex nature or in excess
of 12 months’ duration) or the Intermediate Form of Contract
are typical of contracts used in the industry. In line with
understanding your responsibilities, if you are involved in any
kind of contract, it is always advisable to seek professional legal
assistance before making or accepting an offer.
Once contracts are agreed, you move into the construction stage,
where construction and installation work begin and many more
people become involved, each with their own particular roles and
responsibilities. Table 3.02 shows the roles and responsibilities of
those most commonly involved.
Main contractor

•
•
•
•

Nominated
sub-contractors

• Named (nominated) specifically in the contract by the client or architect to carry out certain
work
• Must be used by the main contractor
• Normally have to prepare a competitive tender
• Sub-contractors will include electrical installation companies

Non-nominated
sub-contractors

• Companies chosen by the main contractor, rather than being specified by the client
• Their contract is with the main contractor

Nominated supplier

• Supplier chosen by the architect or consulting engineer to supply specific equipment required
for the project
• Main contractor must use these suppliers

Non-nominated
supplier

• Selected by main contractor or sub-contractors
• For electrical supplies, this will be a wholesaler selected by the sub-contractor who can provide
the materials needed for the project

Contracts manager

• Oversees the work of the contracts engineers
• May also be responsible during tendering for deciding whether a tender is to be submitted and
the costs and rates to be used in it

Usually the builders, because they have the bulk of the work to carry out
Has the contract for the whole project
Employs sub-contractors to carry out different parts of the work
In refurbishment projects, where the amount of building work is small, the electrical contractor
could be the main contractor
• Paying and co-ordinating sub-contractors

Table 3.02 People involved in the construction stage
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Contracts engineer

• Employed by the electrical contractor to manage all aspects of the contract and installation
through to completion
• Responsible for planning labour levels, ordering and organising materials required
• Ensures the contract is completed within the contract timescales and on budget
• Liaises with suppliers to ensure planned delivery dates and builders’ work programme are acceptable
• May negotiate preferential discounts with suppliers
• Attends site meetings

Project engineer

Role definitions vary within the industry but generally the role is similar to that of a contracts
engineer
• Responsible for day-to-day management of on-site operations relative to a specific project
• Often based on the site

Site supervisor

•
•
•
•
•
•

Electricians,
apprentices and
labourers

• The people who actually carry out the installation work
• Work to the supervisor’s instructions

Electrical fitter

• Usually someone with mechanical experience
• Involved in varied work including panel building and panel wiring and the maintenance and
servicing of equipment

Electrical technician

Job definition varies from company to company
• Can involve carrying out surveys of electrical systems, updating electrical drawings and
maintaining records, obtaining costs, and assisting in the inspection, commissioning, testing
and maintenance of electrical systems and services
• May also be involved in recommending corrective action to solve electrical problems

Service manager

Similar role to contracts manager (and in some cases the roles are combined) but focuses on
customer satisfaction rather than contractual obligations
• Monitors the quality of the service delivered under contract
• Checks that contract targets (e.g. performance, cost and quality) are met
• Ensures customer remains fully satisfied with the service received

Maintenance
manager

Once the building has been completed
• Keeps installed electrotechnical plant working efficiently
• May issue specifications and organise contracts for a programme of routine and preventive
maintenance
• Responsible for fixing faults and breakdowns
• Ensures legal requirements are met
• Carries out maintenance audits

Contractor’s representative on site
Oversees normal day-to-day operations on site
Experienced in electrical installation work – normally an Approved Electrician
Responsible for the supervision of the approved electricians, apprentices and labourers
Uses the drawings and specification to direct the day‑to‑day aspects of the installation
Liaises with contracts engineer to ensure that the installation is as the estimator originally
planned it
• Ensures materials are available on site when required
• Liaises with the contracts engineer where plans are changed or amended to ensure additional
costs and labour/materials are acceptable and quoted for

Table 3.02 People involved in the construction stage (cont.)
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Limits of responsibility for supplying
technical and functional information
As you can see from Table 3.02, there can be many people
involved with an electrical installation and their needs in terms of
information may change daily, depending on the circumstances.
As an apprentice, you may be required to give information to, or
receive information from, any of them. However, when doing so,
you must be aware of your level of responsibility. This will involve
recognising when a limit to that responsibility has been reached.
As an example, if the main contractor approaches you and asks
where the main switchboard panel will be located and when it will
be delivered to site, you may well be in possession of the correct
information. However, it is more likely that you know the ‘where’
part, but not the ‘when’.
If you do not know the answer, either fully or partially, then do
not guess. Just say that you don’t know, but that you’ll ask your
supervisor to get back to them with the information.
And if you say you are going to do something, then do it!
Working life
Your company is working on a large construction site and acts as the main
contractors. You have been asked to ensure the relevant people have been invited to
a site meeting to discuss the preliminary stages of the electrical installation and how
the works programme will affect other trades.
• Which personnel would most likely be invited?
• What are their responsibilities on a large contract?
• Who would normally ensure materials and equipment are programmed to arrive in
time for installation to avoid delays.

Your level of responsibility may also be reflected when handing
over the completed installation, which you will look at in the next
section.

Organisation policies and procedures
for the handover and demonstration of
electrotechnical systems, products
and equipment
At the handover stage, it is usual to issue the client with a
handover manual that contains documents such as ‘as fitted’
drawings, specifications, maintenance/manufacturer’s instructions
and guarantees or warranties.

Remember
Usually more than one copy of
the handover manual is given to
the client or other interested
parties. Your employer should
also keep copies for future
reference.
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It is also usual to walk the client around the completed
installation and show them how various key components work, so
that they can operate them correctly and safely. Your supervisor
may ask you to take part in this activity. For example, your
supervisor might ask you to show the client how the central
heating system works. To do this properly you would need to:
●●
●●

●●

Did you know?
Occasionally part of the
handover is to invite everyone
involved in the project to
celebrate the project’s
completion. For everyone
involved, this is perceived as a
strong motivational tool for
future work activities.

Depending on the size of an installation, these activities may be
co-ordinated to take place during a formal handover meeting,
where the outcome of a successful handover is recorded and
documented for all relevant parties. Such meetings may typically
involve:
●●
●●
●●

●●

Key term
Defect liability period – a
contracted period of time and
coverage, during which the
installer is responsible for the
repair of any defective items

know the operating principles yourself
know the location of the various components in the central
heating system
ensure that the client has understood your demonstration and
explanation, possibly by asking them to explain or demonstrate
back to you.

●●

closing out any defects or amendments
final inspection of the installation by the client
demonstrating key features of the installation to the client to
ensure it functions as specified
issue of the handover manual(s)
establishment of contacts and procedures throughout the
defect liability period.

Some projects also include a Handover Summary Report, which
can be used to summarise and clarify any changes to scope,
budget, schedule or quality, as well as detailing who agreed the
changes and why they were felt to be necessary.

Appropriateness of different customer
relations methods and procedures
Remember
Be polite to everyone you come
into contact with during your
work projects, not just the main
‘customer’.

Who is your customer?
At first, you’ll probably think of the person who wants the work
done and is paying for it – but does this mean you can ignore
everyone else you will meet in your job? A wider definition of a
customer is: ‘Anyone who has a need or expectation of you.’
Using this definition, almost everyone you work with becomes
your customer, and you will, in turn, be theirs. They may be
architects, consultants, clients, other tradespeople or a member of
the public. They may ask you to do some complex task, or simply
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ask you a question. Whatever the case, they will certainly expect a
good, polite response.
There may be certain procedures to follow: for example, all
architect enquiries may have to be directed via the site engineer.
However, treating everyone as a valuable customer and always
trying to give them your best service will bring you many benefits.
Dealing with people is an important part of your job. It is never
wise to upset people, if only because it may cause problems later
for you or your firm.
Table 3.03 gives are some general points to consider that improve
customer relations.
DO

DON’T

• be honest
• be neat and tidy in your personal
appearance, and look after your
personal hygiene
• learn how to put people at ease,
and be pleasant and cheerful
• show enthusiasm for the job
• try to maintain friendly relationships
with customers, but don’t get
overfamiliar
• know your job and do it well – good
knowledge of the installation and
keeping to relevant standards gives
the customer confidence in you and
your company
• explain what you are going to do,
and how long it will take
• if you are not sure about something
– ask!

• ‘bad-mouth’ your employer
• use company property and materials
to do favours for others
• speak for your employer when you
have no authority to do so
• use bad language
• smoke on customer premises
• gossip about the customer or
anyone else
• tell lies – the customer will find out
eventually if they are being misled or
ripped off
• assume that you know what your
employer wants without bothering
to ask

When working in someone’s home or office:
• ensure you protect their property.
Use dust covers, and ask them to
remove objects that might get
damaged
• make sure that you understand
exactly what the client expects
• if you have recommendations for
improvements or alterations, take
time to discuss these with the client
and explain any technical
information

• work with pets or small children
around – ask for them to be kept
well away from the working area
• use hazardous substances without
informing the customer. Take the
correct precautions and respect any
instructions you get from the
customer

Table 3.03 Some dos and don’ts to improve customer relations
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Always try to provide customers with answers to any questions
they have about your work. You might be asked:
●●
●●
●●
●●
●●
●●
●●

Remember
When you talk with customers
you are representing not just
yourself, but also your company.
People will judge the company
by the way you behave. If you
do well, your company could
get more work from the client;
on the other hand, if you don’t,
contracts may be lost and you
may be out of a job.

●●

Is this the right product for the job?
Will it cost a lot to buy and install?
Will it do what I need?
How reliable is it?
Will I be able to use it?
How easy is it to repair?
How long does the guarantee last?
Will you be finished on time?

Before answering the question, try to understand why the
customer is asking it: what do they really want to know? Are they
worried that they cannot afford the installation? Have they
booked a holiday that starts just after you are scheduled to finish?
If you don’t know the answer, don’t guess. Promise to find out –
and then do so! When the job is completed, make sure the client
fully understands how to use the installation, and leave behind
any manufacturers’ user guides or installation manuals. Invite the
customer to contact you if there are any problems in the future.
If you follow this advice you will have excellent relationships with
your customers. In the unlikely event that a dispute arises, you
will both need to seek the help of an independent mediator to
settle your differences.
Working life
Ellie is an apprentice electrician who always cleans up any mess she has made when
working on site. She is working with Joe, the senior electrician. While installing an
extra socket outlet in an old people’s home, Joe has left a mess in the kitchen. He has
also burnt the kitchen work surface. Ellie is tasked with clearing up after the work has
finished.
How could this situation be avoided? You will need to think about the different
working practices that may not have been used here. What steps could Ellie take to
explain the situation to the client? What should happen to Joe when he gets back to
the company premises? Remember, Joe and Ellie are both representing the company
while they work and when they communicate with the client.

Methods of providing technical and
functional information
Earlier in this unit we looked at some the different types of
information, such as project specifications and site plans (see
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pages 165–6). There are many sources of such information, such
as consulting engineers, manufacturers, suppliers and libraries.
Later in this unit we will look in more detail at the importance of
ensuring that information is accurate and complete and that it is
communicated clearly with copies kept. Here we will look at the
methods used to communicate and store information.
There are two main methods of transmitting information: verbal
and written communication.

Verbal information
Information requested verbally can be received either face to face
or by telephone. The person requesting the information is usually
looking to gain an instant response to an immediate need,
irrespective of the importance of that need. You do this every day
with other people in normal conversation.
There are some disadvantages with verbal communication. It
makes the assumption that people have correctly heard what is
being said and that they then understand it correctly.
In construction, not understanding something could prove to be
very costly. This means that, whenever there are contractual
responsibilities such as with installation projects, people tend not
to rely on verbal communication. Instead they seek written
confirmation of what has been agreed, leaving a permanent
record that can be referred to later if necessary.

Did you know?
If you are involved in a dispute,
it is vital to have a written
statement of what was agreed
at the start of the work. This will
be your ‘insurance’,
demonstrating that you have
carried out what was requested.

Written information
There are several ways of viewing, sharing or storing written
information, and different methods are best suited to different
purposes. Here are some of the most common.

Printed materials
This is still the most common form of storage for general
information: for example, books, newspapers, leaflets, data sheets
and catalogues. Their major advantage is that they need no
special equipment for reading. Increasingly, many of these items
are also available in the other formats described in this unit. This
is particularly true of technical information, where electronic
methods have the advantage of lower costs and increased delivery
speed.

Remember
Electronic methods are cheaper
and faster than ordinary printed
methods.
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Fax machines
A fax machine enables written or printed material to be sent to
another fax machine over a normal telephone line. Email has
greatly reduced the use of fax but it is still useful for sending
handwritten documents and printed text without a computer and
is quite fast. Many computers and ‘all in one’ printers now
include the software to fully replicate the system, so standalone
fax machines are less frequently used.

Microforms
Microforms (also known as microfiches) store large
amounts of information such as text, documents and
photographs using photographic techniques. Their main
advantage is long life, and therefore they are popular for
storing information that needs to be preserved for many
years or even centuries, for example in libraries or
newspaper offices.
Figure 3.14 A microform reader

Did you know?
Videotape is a polyester film
that stores television signals
magnetically. The main format is
VHS. Video recorders are not
now widely available as the
technology has been replaced
by DVD and Blu-Ray, but there
are still many of them out there.

Figure 3.15 USB Storage device

Microforms are based on polyester film, and have a life
expectancy of about 500 years when stored correctly.
Microfilm is a length of 16 mm or 25 mm film; microfiche is a
larger piece of photographic film (around 150 mm × 100 mm).
Both formats store information as tiny pages, and each type can
hold hundreds of pages on one microform. Special optical reading
devices are used to read the images. They have a temperaturecontrolled light source and a magnifying device to show the
images on a screen similar to a computer display.

CD/DVD/USB device
CDs and DVDs are among the most popular storage media
today. Information – text, images, film, music and documents –
can be encoded into a digital format and stored on the disc. The
data can be read using a computer with suitable drive and
software, or on a stand-alone device. The discs are low-cost, and
any information that exists as an electronic file
can easily be transferred to a disc.
Perhaps even more popular now is the use of
USB memory sticks or similar devices. These can
store data in a digital format and are physically
very small, typically about 50 mm long. They can
be used on computers without a CD/DVD drive
and can therefore easily transfer information
between machines.
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Table 3.04 shows the storage capacity of these formats.
CD

700 MB

DVD

4.7 GB (Single layer)

USB

16 GB

Table 3.04 Storage capacity of media devices

Information can be encoded using a number of different formats,
each having certain advantages for different applications. Some of
these are more common than others. To read the information,
the reading device must be equipped with software to handle it.
Some typical file types (denoted by their normal file-name suffix)
are shown in Table 3.05.
Images

jpg, bmp, tiff, pcx, gif, png

Movies

wmv, mpg, mov

Text

txt

Documents

doc, pdf

Music

wav, mp3

Table 3.05 File types

Electronic file servers
The storage methods described
so far need the reader to have
their own personal copy of the
information, whether it is a
book, CD or video; in effect,
there is one copy per reader
(although one copy may be
shared among several readers,
similar to a library book).
The increasing use of electronic
networking to connect
computers together means that a
single copy of information can
be stored and accessed by many
users at the same time.
Figure 3.16 Electronic file server
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Key term
Server – a computer being
used only to store information

The information is held on a file server. In the case of a home or
small company network, the file server could be similar in size to
a PC and located in the premises; in the case of large
organisations, a file server could be the size of a room and located
anywhere in the world, provided that it is connected to the
network.
The Internet is the ultimate example of this. The information is
stored in digital format, using the same formats as a CD or DVD.
Access to the information can be limited to certain individuals or
groups, or may be open to anyone.

The Internet

Did you know?
Web pages are coded using
HyperText MarkUp Language
(HTML). This enables the same
source document to be read
using any compatible browser,
although the appearance of a
particular web page may vary
slightly.

The Internet, sometimes called simply ‘the Net’, is a worldwide
system of computer networks. In practice, the Internet is really a
network of networks, accessible to millions of people across the
world, giving access to information from other computers. The
Internet is used to transmit voice, radio and video as well as data,
particularly through email. More recently, Internet telephony
hardware and software has made it possible to use the Internet for
normal voice conversations and video conferencing.
Using the World Wide Web (often abbreviated as ‘www’, or
simply ‘the Web’), you have access to billions of pages of
information.
Web browsing is done using web-browser software, of which
Internet Explorer®, Firefox®, Chrome® and Safari® are currently
the most popular. Most companies now have websites that allow
you to browse their products, services or technical information.

Email
Email is now one of the most popular methods of
communicating, in the business world and elsewhere. You can
transmit simple and complex messages to almost any country in
the world in seconds, and you can also attach other files, such as
documents, images and movies.
To send and receive email messages you generally need a
computer running a software application called a ‘mail client’,
such as Outlook®, a connection to the Internet (via modem or
broadband) and an account with an Internet service provider
(ISP).
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Printers
Sometimes we need to have a ‘hard copy’ of the information
provided by the information storage. Many manufacturers have
now combined the roles of a printer, scanner, copier and fax into
what is now commonly referred to as an ‘all in one’ printer.
The two most common technologies used for printing are inkjet
and laser. Inkjet printers use ink cartridges and can produce
excellent results, depending on the paper used. If the machine is
not used for some time, the ink may dry and clog the cartridge,
giving a poor image. Laser printers produce the best images, but
are generally more expensive to buy.

Post
Post is a method for transmitting information in envelopes or
parcels, through a postal service and then delivered to
destinations around the world.
Sometimes and perhaps unkindly referred to as ‘snail mail’
because of the delay between dispatch of a letter and its receipt
(as opposed to the ‘immediate’ dispatch and delivery of its
electronic equivalent, email), some may view this system as
outdated. However, it definitely has its uses.
For example, it is normal for manufacturers to despatch small
parts directly to an electrical contractor using a parcel delivered
by post. Equally in terms of authenticity, it is perceived that an
actual document with an actual signature currently holds more
sway than an electronic document and electronic signature.

Working life
A client is visiting site and
advises you a piece of
equipment is of the wrong type
and has been installed in the
wrong place. You are convinced
this is not the case and state
you will report this to your
supervisor, who will check and
come back to the client with
the answers.
• What documentation could
be referenced to check the
client’s claims?
• How should the information
be presented to the client?
• What should be done with
the answers, following
discussion with the client?

Whatever method is used to provide information, you should
always ensure that it is clear, complete, accurate and provided in
a professional and courteous way. Always keep a copy for your
own records.
Progress check
1

During a progress check with your supervisor, they advise you to consider
joining the union and looking at the grading requirements for electricians.
Where would you make those enquiries?

2

What are the main functions of a design engineer?

3

On completion of a contract, it is normal to have a handover meeting
with a client. What are the usual areas to be covered?

4

Identify four dos and don’ts, relating to good customer relations, that all
employees on site should be aware of particularly if visitors appear on site.
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K3. Understand the requirements for
overseeing health and safety in the
work environment
Everyone on site has health and safety responsibilities. Always
check working conditions are safe before work begins. Ensuring
the proposed work will not put others at risk requires planning
and organisation.
The procedures and requirements for health and safety have been
covered in Unit ELTK 01 on pages 1–118. This section will give
a brief overview of the key points relevant to this unit. The key to
achieving safe working conditions is to ensure health and safety
issues are planned, organised, controlled, monitored and
reviewed.
Key term
Snagging – a list of omissions,
normally prepared by the
Consulting Engineer, that
require correction before an
installation can be classed as
complete

Remember that planning has to consider changes to the site as it
develops – from welfare arrangements at the set-up, through
installation to snagging work and the dismantling of site cabins
at the end of the contract. The person supervising the work must
be adequately trained, experienced and able to manage health
and safety procedures on site. The same applies to your staff on
site and the supervisor should be aware of any training workers
have received and their experience of safe working practice before
setting them to work.
Risk assessment and method statements aim to prevent some of
the risk from hazards. Risk assessments were covered in depth on
pages 40–47. Before work starts:
●●
●●

●●

Remember
Always be aware that the
activities of other trades could
have a significant impact on
your health and safety.

●●

●●

consider if there are any hazards you can avoid altogether
decide which risks need to be controlled along with the best
ways of controlling them
having decided what needs to be done, make sure it happens
ensure everyone is properly trained and competent, and that
they have the equipment they need
make sure that agreed work methods are put into practice.

Once work has started, continually monitor all situations as
circumstances can change quickly during an installation.
Keep all storage areas secure and tidy, whether in an agreed
storage area or on the site itself. Try to plan deliveries to keep the
amount of materials on site to a minimum. See page 84 for more
information on safe storage.
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K4. Understand the requirements for
liaising with others when organising
and overseeing work activities
Successful projects require good teamwork. But who is in the
team?
In one sense, everyone working on the project is in the team.
However, it is more likely that each individual contractor sees
their own group of people as being the team, and that their team
will be working with the other trades’ teams to complete the
project.
Before building a team, it is vital that you are familiar with the
best methods for communicating with the people you work with.
Communication is a vital part of all teamwork and poor
communication can have a serious impact on the team.

Promoting good relationships with
fellow workers
There are generally three ways in which people interact with each
other:
●●
●●

●●

competing against each other to see who is best
working as individuals toward a target without paying attention
to others
working as a team towards common targets paying attention to
others in the team.

During an installation it is possible all three ways of interacting
are in operation – individuals may be paid bonuses for their
individual performance, but the whole team may get paid bonus
for overall project completion.
A site where everyone works together to finish the job is much
happier and more productive than one where people are at
loggerheads. Figure 3.17 shows a checklist of the things you can
do to help make things run smoothly.
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✔✔ co-operate with other trades
– it’s always better than
conflict
✔✔ be patient and tolerant with
others
✔✔ attend site meetings regularly
– this helps liaison with other
trades
✔✔ keep to the agreed work
programme
✔✔ do your work in a
professional manner
✔✔ finish your work on time;
don’t hold others up if you
can help it
✔✔ respond cheerfully to
reasonable requests from
colleagues
✔✔ don’t leave the site for long
periods of time
✔✔ don’t borrow tools and
materials unless it is
necessary, and return them
promptly and in good
condition if you do
✔✔ tell your employer if you have
personal or work difficulties –
don’t be too proud

✔✔ take good care of your and
others’ property
✔✔ keep noise down, especially
from your radio
✔✔ show respect for everyone on
site – make an effort to learn
their names
✔✔ make sure everyone,
including visitors to the site,
has the right PPE
✔✔ report any breakdown in
discipline or disputes
between co-contractors
promptly to the site
supervisor
✔✔ keep a current edition of the
Wiring Regulations or the
Amicus guide book with you
on site
✔✔ always do your best to
answer questions from
visitors or other tradespeople
✔✔ never play practical jokes on
colleagues (for example
hiding tools, lunch boxes, car
keys). This can cause bad
feeling and may result in
injury or accident.

Figure 3.17 Checklist for good relationships with fellow workers

Communicating with a purpose
When you communicate with someone, you usually have a clear
purpose in mind. Here you will look at four of the main reasons
you will have to communicate as an electrician.

Motivation
Motivation can be described as happening when common aims,
purposes and values are shared between individuals and teams.
However, motivation will often take a different form for different
people. The case study gives one example.
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Case study
A BBC radio journalist once interviewed a worker in a biscuit factory.
Interviewer: How long have you worked here?
Worker: Since I left school, oh, about 15 years ago.
Interviewer: What do you do?
Worker: I take packets of biscuits off the conveyor belt and put them into cardboard boxes.
Interviewer: Have you always done the same job?
Worker: Yes.
Interviewer: Do you enjoy it?
Worker: Oh yes, it’s great; everyone is so nice and friendly and we have a good laugh.
Interviewer: Really? Don’t you find it a bit boring?
Worker: Oh gosh no, sometimes they change the biscuits ...

The point is that you should never assume that things that
motivate one person will motivate someone else. This means that
motivational methods need to be varied too, from inspirational
speeches, quotes and poems through to team-building games and
activities. Team workshops and meetings can also prove
motivational.
Playing ‘games’ can enable people to experience achievement in a
new way, and that experience of success tends to lead to higher
motivation. This is one reason why Outward Bound courses and
paintballing are successful, as they create an environment that
allows people to achieve outside of their normal work
environment, as individuals and as teams.
When people play games, socialise or compete in teams they learn
about each other, communicate and see each other from a
different perspective. Mutual respect can grow out of these
activities.
Role-play exercises do not have the best reputation but, used
correctly, they can be another highly effective motivational tool.
Role play can aid instruction by getting people to be practically
involved, and can encourage co-operation, as those taking part
get to see situations and issues from perspectives other than
their own.

Did you know?
People also often enjoy
non-work related activities,
especially if managers are seen
to take part alongside everyone
else.

Remember
Strong, positive images also
encourage motivation,
confidence and belief.

Instruction
There are various methods available for instructing. To choose
the right one, you will need to consider what the instruction is for
and the learning style of the person being instructed.
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There are many different learning styles, but for this industry
most learners could be said to be:
●●

●●

●●
●●

visual – learn through seeing (thinking in pictures, visual aids
such as slides, diagrams, hand-outs, etc.)
auditory – learn through listening (lectures, discussions,
tapes, etc.)
reading – learn through reading and writing
kinaesthetic or tactile – learn through experience, moving,
touching and doing (active exploration of the workplace,
projects, experiments, etc.)

Some of the most common instruction methods you will come
across are:
●●

●●

Remember
Many people believe in the old
phrase ‘practice makes perfect’.

●●

●●

tutor-led – tutor presenting information and interacting by
frequent questioning and periodic summaries or logical points
of development
demonstration – observation of a procedure, technique, or
operation, which shows you how to do something or how
something works
practice – repeated performance of previously learned actions,
sequences, operations, or procedures
independent – independently learning and practising, perhaps
at home, with advice on offer if required.

To cater for the mixture of learning styles, instructors should try
to use a range of learning methods.

Monitoring
All learning needs to be monitored, in order to:
●●

●●
●●

●●

●●

provide an effective means of measuring the progress of an
individual or project
establish levels of skill and understanding
regularly assess the achievement of technical, financial and
economic goals
determine whether any corrective actions or training are
required
assist in defining new or modified performance techniques or
measures.

Here are some key monitoring techniques.
●●

Direct observation An observer watches the real-time
performance of an individual as they undertake work or
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●●

●●

●●

visually inspects overall project progress. This can establish if
an individual has a training need or the project needs a process
changing. It can be very effective: the personal approach is
often appreciated by the individual.
Written examination An individual’s knowledge is checked
via an independent examination. Many courses, such as the
17th Edition Wiring Regulations, are assessed like this.
Interview One or more people are interviewed to establish an
outcome. This could be to check individual knowledge or
receive verbal updates to establish progress.
Reports or other written documents These are used to
collect information from a variety of sources about specific
circumstances or project progress.

To achieve the overall aim of a successfully completed
installation, it is an advantage if staff understand, without
suspicion, why monitoring is taking place. When this
understanding exists, self-monitoring by staff can be introduced.
This is very useful to achieving targets.

Co-operation

Find out

The aim of motivating, instructing and monitoring is to help
bring about co-operation between individuals and, as a result, aid
the development of the team.

As you read through this team
development model, try to apply
it to teams you have been
involved with. It could be your
team at work, but could also be
in your social life – a gang of
mates, perhaps, or a sports
team. What stages did the team
go through? How do you think
the team may develop in the
future?

Team development
The Form-Storm-Norm-Perform model gives useful insights into
how any team develops, whether the team is just the squad of
electricians, or everyone working on the site. As a team develops,
relationships between team members shift, and the team leader
must change their leadership style.
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The four stages

The four stages of team development
1. Forming
This is the first stage, when the team has just come together. The members probably don’t know
one another very well, and individual roles and responsibilities are unclear. There is little agreement
between members about what the team is trying to do. Some will feel confused and won’t know
what they should be doing. At this stage the team relies heavily on the team leader for guidance and
direction. The leader must provide lots of answers about the team’s purpose and objectives and
relationships with groups outside the team.
2. Storming
During this stage, team members jockey for position as they try to find themselves a role in the team.
The leader might receive challenges to their authority from other team members. The team’s purpose
becomes clearer, but there remains plenty of uncertainty, and decisions are hard to achieve because
members will argue a lot. Small groups or factions may form, and there may be power struggles. The
team needs to be focused on its goals to avoid being broken up by relationship and emotional
issues. Some compromises will be needed to make any progress. The leader has to become less
bossy and more of a coach.
3. Norming
This is a more peaceful stage, when team members generally reach agreements easily. Roles and
responsibilities are clear and accepted by all, and the team works together. Members develop ways
and styles of working by discussion and agreement together. Big decisions are made by the whole
team or the team leader, but smaller decisions are left to individuals or small groups inside the team.
The team may also enjoy fun and social activities together. The leader now acts to guide the team
gently and enable it to do its job, and has no need to enforce decisions. The team may share some
leadership roles.
4. Performing
In this final stage, the team knows clearly what it is doing and why. It has a shared vision and needs
little or no input from the leader. If disagreements occur they are tackled positively by the team itself.
The team works together towards achieving the goal, and also copes with relationship, style and
process issues along the way. Team members look after each other. The leader’s role is to delegate
and oversee tasks and projects, and there is no need for instruction or assistance, except for
individual personal development.

Remember
If the installation team is to
succeed, then everyone must be
of the correct ability level to
handle the tasks that they are
asked to do.

Determining the competence of
operatives
On page 184 you saw how important it is that the person
supervising work is adequately trained and experienced and can
manage the project. To do so they must be aware of the
competence levels of the project team, including any training they
have received and their experience and working practices, before
setting them to work.
There are several ways to check the competence of an individual.
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Checking competency cards
Competency cards are a practical tool. They generally have
individual identification and competency level on one side of a
card and the behaviours and levels printed on the opposite side.
There are two cards that are widely used in your industry: CSCS
and ECS cards.

Construction Skills Certification Scheme (CSCS)
The CSCS was set up to help the construction industry improve
quality and reduce accidents. CSCS cards are increasingly
demanded as proof of occupational competence by contractors,
public and private clients and others, and they cover hundreds of
occupations. With a variety of grades available, the objective is to
hold the Gold Card – Skilled Worker. People qualify for this card
if they achieve an NVQ Level 3 and have passed the Construction
Skills health and safety test.

Figure 3.18 CSCS Card

Electrotechnical Certification Scheme (ECS)
It is now almost impossible to gain access to a construction site
without proof of identification, your competence and qualification
levels. For this reason, the electrotechnical industry combines the
requirements of the CSCS card with a sector-specific card known
as the ECS card.
ECS is the sole ID and competence card scheme for
electrotechnical operatives in the UK. Holding an ECS card
means an individual can prove their identity, qualified status and
occupation when working on site. It also proves that you have
passed a health and safety assessment. The ECS is affiliated to
the CSCS and endorsed and supported by UK Part P Competent
Person Schemes.
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Figure 3.19 ECS Installation Electrician card

To be eligible for an ECS Installation Electrician card, applicants
must either:
●●

have successfully completed an NVQ Level 3 Approved
Apprenticeship

or
●●

hold the full City and Guilds 2360, 2351 or 2330
qualifications

and
●●
●●

●●

have NVQ Level 3 in Installation and commissioning and;
hold an up-to-date Health and Safety Certificate or recognised
health and safety qualification and;
hold a formal BS 7671 qualification in the current edition of
the wiring regulations.

Checking technical qualifications
It is important to understand what type of technical certificate you
are looking at and what you hope to gain from checking it. In
essence, there are two types: those that certificate knowledge only
and those that certificate knowledge and practical performance.
Working life
In response to an advert for someone to carry out electrical inspection and testing, an
electrician approaches a contracting company to seek employment. The electrician
presents the following certificates for consideration:
• C&G 2330 Level 2 certificate
• C&G Unit 301 Certificate of Unit Credit
• EAL BS 7671 certificate.
What would you do if you were the manager? You will need to think about what
level of practical experience these certificates prove.

202
Installing Electrotechnical Systems and Equipment_Book A.indb 202

10/08/2011 14:43:27

ELTK 03 Understanding practices and procedures for
overseeing and organising the work environment

In the Working life, the problem is that the certificates the
electrician has presented are all knowledge-only certificates, so
you have no proof of the person’s practical ability. You need to
be aware that a Certificate of Unit Credit is not a full certificate –
it is recording success in a part of a certificate. The individual has
not fully met the industry knowledge requirements.
There may be a number of valid reasons for the above scenario,
and the individual may actually have all of the knowledge and
practical experience needed for the job. However, as a manager,
you would be expected to dig deeper before you could safely
make an offer of employment. Here are some other things you
might want to check.

Written references
Although the source of the reference needs to be established as
trustworthy, a reference from a previous employer can help
establish whether someone has relevant experience, as well as
their attitude and skill to deal with work.

Monitoring of performance
If an employer remains uncertain of someone’s ability, they can
employ them for a period of time to assess their suitability. This
‘probation period’ usually lasts between one and three months
and allows an employer to see that an applicant fits in with the
company ethos and has the abilities needed for the job, as well as
being able to form satisfactory relationships with colleagues.
Normally this period will involve trusted members of staff
monitoring the applicant’s progress and reporting back to
management.
As an employee, a probation period requires you to work under
modified terms of employment. For example, should you choose
to leave the company (or for that matter, if the firm decides to
fire you), your notice period will be reduced. Other employers
may not allow you your full holiday entitlement until this initial
term has elapsed.
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Communication
Remember
Always make sure that you fully
understand your role on the site
or job you are working on, and
that you are clear on the limits
of your responsibilities and who
you should be communicating
with and how.

Earlier in this unit, we looked at the different people you may
interact with throughout an installation project. The level and
type of communication will depend on the person involved and
the level of responsibility that you hold. The key people you may
need to communicate with include:
●●
●●
●●
●●
●●

Did you know?
During a recent survey,
employers were asked, ‘During
a half-hour interview with a
prospective employee, how long
did it take you to make your
mind up?’ Most replied: ‘Within
10 seconds. If I like them they
then have half an hour to lose
the job, but if I don’t like them
then they have the more
difficult half an hour in which to
persuade me to change my
mind.’

●●

customers
clients
site managers
major and sub-contractors
other services
the public.

Accepting our earlier points about not exceeding your level of
responsibility, all of the ideas we have looked at so far in this
learning outcome involve communication. Look back at page 185
for more information on your likely role in communicating with
these groups.
Communication is about much more than just speaking or
writing. You communicate an enormous amount by how you
look, the gestures and facial expressions you use, and the way you
behave. Even something as simple as a smile can make a big
difference to your communication.
The benefits of good communication are huge. Good attitude,
appearance and behaviour will immediately put your customers at
ease and earn you respect from others. Clearly conveyed thoughts
and ideas, when backed up with good working practices and
procedures, will invariably improve productivity, increase
profitability and produce satisfied customers.
Speaking, writing, appearance, attitude and behaviour all
combine to make up your personal ‘communication package’. It
affects your relationships with everyone you deal with – client,
client representative, architect, main contractor, other site trades,
your supervisor and your work colleagues.
This section will look at some of the methods for communicating
with others.

204
Installing Electrotechnical Systems and Equipment_Book A.indb 204

10/08/2011 14:43:27

ELTK 03 Understanding practices and procedures for
overseeing and organising the work environment

Letter and report writing
Good written communication skills are vital for avoiding
confusion, especially in an industry that relies heavily on
documentation. Writing good letters and reports is a part of the
communication process. Letters can be used to request
information (such as delivery dates from a wholesaler, or progress
updates from a builder) or inform people of situations.
Reports can be used to:
●●

●●

●●
●●

●●

●●

summarise investigations into causes and effects of problems
or trends and recommend solutions (for example, why there
has been an increase in absenteeism, or why a piece of work is
below standard)
provide statistical or financial summaries (such as end-of-week
materials costs)
record decisions made at meetings
supply information for legal purposes (such as accident
reports)
monitor progress (for example, of negotiations, construction
work or the implementation of a new system)
look into the feasibility of introducing new procedures,
processes or products, or changing company policy.

The writing process
Writing isn’t too difficult if you break it down into steps and then
focus on one step at a time. You can tackle almost any writing
project if you follow this method.

Remember
Try to use simple language and
don’t try to impress the reader
with your huge vocabulary – it
will only frustrate or annoy
them. Don’t use jargon or
abbreviations unless you are
sure your reader is familiar with
them.

Step 1: Have a clear idea about the overall purpose of your letter
or report. Think about exactly what you want to say, and why.
Most people get stuck because they have not thought carefully
about what they are trying to achieve.
Step 2: Gather all the information you will need.
Step 3: Plan the logical order for presenting your ideas. Write a
list of headings, and check that each one follows on from the
previous one. If it is a report, the first paragraph should be a
summary of the rest of the document; if you want your reader to
take some action, say so in your last paragraph. Don’t start
writing in detail until you have completed this step.

205
Installing Electrotechnical Systems and Equipment_Book A.indb 205

10/08/2011 14:43:27

Level 3 NVQ/SVQ Diploma Installing Electrotechnical Systems and Equipment Book A

Step 4: Now that you know what each section or paragraph will
contain, go ahead and write each one. Then read it through again
and, if necessary, edit what you have written. Finally, present it as
a properly formatted and typed document.

Hints and tips for good writing
Avoid ‘wordy’ and complicated sentences
Read this sentence:
‘I found out that I should take an investigative look at the new
plant room in order to establish a prospective plan to help us
re-evaluate the installation methods and techniques that we
intend to use for the duration of the task.’
It could have been written as:
‘I will be checking our proposed installation in the new plant
room to see if there is a better way of doing things.’
Much easier to understand, isn’t it?
Communication always involves two people: the writer/speaker
and the reader/ listener. You should think about your reader and
write for them, clearly conveying your ideas so that the reader can
easily understand them. For example, you wouldn’t expect to
write the same for a five-year-old as you would for a college
lecturer.
Make your writing interesting
Key term
Thesaurus – a type of
dictionary that lists words with
similar meaning

Did you know?
You may find a thesaurus
function on your computer.

Remember
If you have any doubts about
what you have written, read it
out loud to see how it sounds.

Don’t let your document become boring and repetitive. Use a
thesaurus to find alternative words to use.
For example, instead of the word ‘wherewithal’ in the sentence ‘I
have the wherewithal to pay the bill’, the thesaurus suggests other
words that you could use such as ‘means’, ‘resources’, or ‘ability’.
Check your work before sending it
Everyone makes mistakes. Checking your written work (known as
proofreading) is an important aspect of writing. Pay attention to
grammar, spelling and punctuation.
If you are using word-processing software to write your letter or
report, it will often indicate when something might be wrong, so
get into the habit of finding out what the problem is and
correcting it. However, always remember that the software cannot
detect every mistake.
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For example, the following sentence has several errors, but they
won’t all show up on the computer screen (try typing it in!).
Two many electricians were note iced too bee erecting the too extract
fans in 2 the to staff toilets.

A dictionary can help: if you aren’t sure how to spell a word, look
it up. If possible, don’t proofread something immediately after
you have written it. You are more likely to spot any mistakes and
find better ways of saying things if you go back to it later.

Report writing
Reports usually describe a problem or an investigation. Their
purpose is to help someone, or a team, to make a decision, by
setting out all the relevant facts and perhaps making some
recommendations for action. Some reports will present a solution
to a problem; others may simply list historical and factual data.
Many companies will have a standard structure or format for
reports and you should use this whenever you can. However, a lot
depends on the subject and type of the report: there is no merit in
slavishly following a format if it makes it difficult to understand
what the report is about.
As with any writing, it is important to know clearly what you are
trying to say, and then to put that into a style and format that will
be acceptable to the reader.
Style, although hard to define, can make a big difference to the
success of a report. A good style can help to convince the reader
of the merits of the report and its recommendations. A bad style
may put the reader off, even if the content is perfectly OK.

Remember
Always proofread material
before sending it out.

Find out
Find some examples of reports
and look through them. What
features do they have in
common? What sort of
information do they contain?
How are they presented? Who
are they aimed at? Use them to
help complete your own report
about an issue you may have
encountered in a work
environment.

Report structure
Companies may have a required format, but they will probably
include most or all of the elements described below. For a
business report or memo:
●●

●●

●●
●●
●●

basic identification data (who it is to, who is writing it, the
date, subject, reference number)
summary – the project or problem and the purpose of the
report
background – the history of the issue being reported
relevant data – the evidence you have gathered
conclusions and recommendations.
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When writing a more technical report, consider organising it
under the following headings, in the order shown:
●●
●●
●●
●●
●●
●●
●●
●●
●●
●●

Title page
Acknowledgements
History of any changes
Contents list
Report summary
Introduction
Technical chapters
Conclusions and recommendations
References
Appendices (these contain specific, additional information).

Whatever style and format you use in your report, the principles
of good writing in Table 3.06 still apply.

Be clear

•
•
•
•

Be concise

• Don’t waffle.
• Be succinct without making the report hard to understand.
• Think about what the reader wants to know, i.e. evidence and conclusions, not a vivid
description of the valiant effort you made to compile them.

Be logical

•
•
•
•

Be accurate and objective

• Base your report on honest facts – an inaccurate report is at best pointless and at worst
harmful.
• Remember that someone may make an important decision based on your
recommendations.
• If you have to make assumptions, make it clear that you have done so.
• Be tactful. What you say may contradict others or what the reader thinks.
• If you feel very strongly about something, don’t send the report until you have had
some time to think about it, and make sure it contains only facts.
• Don’t use reports as a sounding-off platform. It is very easy to destroy a relationship by
sending an angry, ill-conceived letter or report.

The reader must be able to understand the report easily.
Explain symbols, tables or diagrams.
Never assume that your reader has prior knowledge of the issues.
Don’t use jargon or abbreviations unless you know that the reader will be familiar with
them.

Ensure you have a beginning, middle and end.
There should be a sensible flow between sections, chapters, paragraphs and sentences.
Avoid jumping randomly from idea to idea.
Take out unnecessary distractions such as pretty graphics that don’t add any extra
information.

Table 3.06 Basic rules for good report writing
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Organisational procedures for
completing documentation
Now that you know a bit more about writing, you can look at the
various types of documentation in use on a site and how you can
apply these communication skills to them.
We have already seen how technical information is recorded on
diagrams and drawings, so that everyone involved in a project
during installation, and in the future, knows what to do and what
has been done. There is plenty of other information people need
to communicate to others in the workplace, and various types of
documents are used for this. Information about manufacturer’s
data and service manuals can be found on pages 160–61.

Job sheets
Job sheets give detailed and accurate information about a job to
be done. Electrical contracting companies issue them to their
electricians. They will include:
●●
●●
●●

the customer’s name and address
a clear description of the work to be carried out
any special instructions or special conditions (such as needing
to pick up special tools or materials).

Sometimes extra work is done which is not included in the job
sheet. In this case it is recorded on a day worksheet so that the
customer can be charged for it.
Job Sheet
Customer

Dave Wilkins

Address

2 The Avenue
Townsville
Droopshire

Evan Dimmer

Electrical contractors

Work to be carried out
Install 1 x additional 1200 mm
fitting to rear of garage
Special conditions/instructions
Exact location to be specified
by client

Figure 3.20 A typical job sheet
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Variation Orders

Find out

A Variation Order (VO) is issued or ‘raised’ when the work done
varies from the original work agreed in the contract or listed in
the job sheet. If this situation arises, it is important for the site
electrician to tell their supervisor immediately. A VO can then be
made out to enable the new work to be done without breaking
any of the terms of the contract. The purpose of the VO is to
record the agreement of the client (or the consulting engineer
representing the client) for the extra work to be done, as well as
any alteration that this will make to the cost and completion date
of the project.

When might you need to use a
Variation Order?

Day-work sheets
Work done outside the original scope of the contract, perhaps as
a result of a VO initiated by the architect, engineer or main
contractor, is known as day work. When the work is completed,
the electrician or supervisor fills out a day-work sheet and gets a
signature of approval from the appropriate client representative.
Day work is normally charged at higher rates than the work
covered by the main contract, and these charges are usually
quoted on the initial tender. Typical day-work charges are:
labour – normal rates plus 130 per cent
materials – normal costs plus 25 per cent
plant – normal rate plus 10 per cent.

●●
●●
●●

Evan Dimmer

Day Worksheet

Electrical contractors

Customer
Date

Job No.
Labour

Start time

Finish time

Notes

Disputes over day work can easily arise,
so it is important that the installation
team on site records any extra time,
plant and materials used when doing day
work.

Time sheets
Materials
Quantity

Description

Office use

Time sheets are very important to you
and your company, because they are a
permanent record of the labour on a site.
Time sheets include details of:
●●
●●

Supervisor’s
signature

Customer’s
signature

Date

●●
●●

each job
travelling time
overtime
expenses.

Figure 3.21 A typical day-work sheet
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This information allows the company to track its costs on a
project and also to make up your wages. If you work on several
sites during a week, you may need to fill in a separate time sheet
for each job.

Evan Dimmer

Time Sheet
Employee
Date

Electrical contractors

Remember
Accurate time sheets are
essential to make sure you get
paid correctly and that your
customer is charged the right
amount for the job.

Project/site
Job No. Start time Finish time Total time Travel time

Expenses

Mon
Tue
Wed
Thu
Fri
Sat
Sun
Totals
Employee’s
signature

Supervisor’s
signature

Date

Figure 3.22 A typical time sheet

Purchase orders
Before a supplier will dispatch any materials or equipment, they
will require a written purchase order. This will include details of
the material, the quantity required, and sometimes the
manufacturer; it may also specify a delivery date and place. In
many cases the initial order is made on the telephone or via email
or the Internet, and a written confirmation is sent immediately
afterwards. The company keeps a copy of the original order in
case there are any problems.
Usually the purchasing department sends out these orders, but
sometimes an order is raised directly from site when there is a
need for immediate action.

Delivery notes
Delivery notes are usually forms with several copies that record
the delivery of materials and equipment to the site. All materials
delivered by a third party directly to the site will arrive with a
delivery note. As the company representative on site, this is the
form you are most likely to deal with.
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The delivery note should give the following information:
●●
●●
●●

●●

the name of the supplier
to whom the materials are being sent
a list of the type, quantity and description of materials that are
being delivered to the site in this particular load
the time period allowed for claims for damage.

When materials arrive on site you should make sure that they are
unloaded and stored correctly and should check each item against
the delivery note and for obvious signs of damage.
If everything is OK, sign the note. If not, note any missing or
rejected items on the delivery note, then you and the delivery
driver should both sign it. Store your copy of the note safely.
Check the materials thoroughly for damage within the time given
stated in the delivery note (usually three days), and inform the
supplier immediately if there are any problems.
A delivery won’t always contain all the materials listed in the
purchase order. Sometimes the material is not all needed on site
at the same time and it is delivered in several loads. This helps to
reduce the need for on-site storage and minimises the risk of
damage or loss.
Incomplete deliveries may also occur if the supplier is out of
stock, or if some of the order is coming direct from the
manufacturer. Linked to the delivery note, a completion order
records the fact that all the material on an original purchase order
has been delivered.

A. POWERS Electrical wholesalers

Delivery note
Order No.

Date

Delivery address
2 The Avenue
Townsville
Droopshire

Invoice address
Evan Dimmer
Electrical Contractors

Description
Thorn PP 1200 mm
fit fitting

Quantity
1

1.5 mm T/E cable

Catalogue No.

50 m

Comments
Date and time of receiving goods
Name of recipient

Signed

Figure 3.23 A typical delivery note
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Site reports, memos and minutes of meetings
The site foreman, supervisor or engineer in charge usually
compiles reports for companies. Site reports contain details of
work progress, defects, problems and delays. Sometimes other
reports will be made about specific problems or incidents.
A memo is usually a short
document sent to a relevant
person about a single issue: for
example, a problem installing a
piece of equipment, or
materials not being delivered on
time.

INTERNAL MEMO
To:

D Boss, Contracts Engineer

From:

A Foreman, Site Supervisor

Project:

The New Hospital

Following the arrival of the new essential services generator on
Although perhaps more to do
site, we have found that it is too big for the entrance to the
with the site engineer or
existing generator house. I have spoken to the Main Contractor,
supervisor, no installation
and we believe that a section of roof could be removed easily
project will be complete
and the generator craned into position.
without a site meeting.
Please advise.
Normally chaired by the main
contractor, with representatives
A Foreman
from the consultants and all
related contractors present,
Figure 3.24 Memo
these meetings tend to try to
establish whether a project is progressing as hoped, as well as
attempting to solve any identified problems.

A record of each meeting is then sent to all relevant parties.
These ‘minutes’ should be checked for accuracy and retained, as
often there will be actions for you to comply with. Should any
difficulty arise as a project progresses, these minutes can prove a
useful tool to establish the situation at a given moment in time.
Progress check
1

Your supervisor needs to complete a risk assessment before you start
work on site. What should they consider including in the risk assessment?

2

Identify the four key principles in building a team.

3

Identify the key people you may need to communicate with during work
on site.

4

As materials begin to arrive on site you are tasked to check them into the
storage area established on site. What should you check?
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K5. Understand the requirements for
organising and overseeing work
programmes
Remember
It should be clear by now that
documents – especially drawings
and specifications – are
important for the success of a
project. Without them, everyone
would have a different idea
about how things should be
done, and the result would be
chaotic.

To understand work programmes, you first need to understand
the sequence of events that lead to their preparation.

How a work programme is developed
As a contractor on site, your presence will be the result of your
employer having successfully tendered for the work. This will
have meant your company estimator working with
documentation, drawings and specifications.
In our industry, the estimator uses the layout drawings and
specification provided by the consulting engineer during the
tendering stage. The electrician will also need the same layout
drawings during the installation stage – and there might be
hundreds of them, especially if it is a large project like a school or
hospital.
The next section looks at layout drawings and how to interpret
them.

Key term
Scaled drawing – a drawing
on which everything is drawn at
a fixed ratio to the size of the
actual object. This ratio is called
the scale of the drawing, and
this should be indicated on the
drawing

Layout drawings and their interpretation
Layout and assembly drawings give information about physical
objects, such as the floor layout in a building, or a mechanical
object.
If you were to make the drawing the same size as the object, most
drawings would obviously be too big to handle. To make the
drawing a sensible size, scaled drawings are used.

Figure 3.25 Using a scaled drawing
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In these drawings a ratio scale is used: for every unit of
measurement on the real object, a specific, much smaller
measurement is used on the drawing.
For example, on most construction projects, the scale used to
show the floor layout of a building is 1:100. So 10 mm on the
drawing represents something that is 100 times bigger in reality
(on this scale 1 metre).

Did you know?
You may have built model
aeroplanes from a kit. Quite
often these are described as
1:32 scale: in other words, every
part in the model is 32 times
smaller than the real thing.

1 metre = 1000 mm, so 1 metre is represented as 1000/100 mm
= 10 mm.
The ratio scale makes the drawings easy to use. To find a
measurement on the actual object, you measure the distance on
the drawing and multiply it by the scale. Going back to the
example earlier, you would measure 10 mm on the drawing,
multiply by 100, and get 1000 mm – so you would know that the
real measurement was 1 metre.
It doesn’t matter what unit of measurement you choose, because
you are simply going to multiply it by a number (the scale).
The drawing scale is chosen to make the drawing a reasonable
size, according to its purpose. Although a scale of 1:100 may be
fine for the layout of a building, it would be impractical for a road
map, because you would only be able to get a few kilometres on
each sheet. A scale of 1:500,000 (1 cm = 5 km) would be better.
In the same way, an assembly drawing for a wristwatch would be
too small to read if we used 1:100; a better scale might be 20:1
(20 mm on the drawing represents 1 mm on the actual watch).
In using the scaled layout drawings to produce the successful
tender, the estimator is taking information from the specification
and drawings, planning an electrical installation in line with those
requirements and then measuring what materials are involved and
establishing the likely time taken to install them.

Remember
As well as compiling a materials
list, you will need to work out
what wiring is required to
control the installation and feed
the lighting distribution board.
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Case study
Look again at the university warehouse you were
working on earlier in this unit (see pages 166–7).
The layout drawing shows the layout of the
building, the location of specific services and how
some items are to be installed and connected. As
it is to scale (1:50), you can measure it to find the
actual dimensions of the building and prepare a
materials list for the job. You can also scale up
positions shown on the drawing and mark them
for real inside the building itself. However, what
the drawing doesn’t tell you is anything about the
fitments or how they should be installed. This
information will be in the specification, so you’ll
need a copy of that too. Opposite is an extract
from the specification, which tells us what we
need to know.

The warehouse lighting and sub-main installation
will be completed in PVC single-core cable
contained within galvanised steel conduit and
galvanised steel trunking where required. All
fluorescent lighting fittings will be 1700 mm x 58
W of type Tamlite TM58 and suspended on chain
from back boxes. All light switches will be of MK
type Metalclad Plus with an aluminium front plate.
The installation will be fed from the new lighting
distribution board (MEM), which will be fed from
the existing MCB DB located in the warehouse.

Step 1: Count up all the major pieces of
equipment needed
Looking at the plan and referring to the
specification, we can see that we need:
●●
●●

●●

12 Tamlite TM58 fittings, plus tubes
1 MK Metalclad Plus 4-Gang one-way surface
switch with aluminium front plate
1 MEM three-way SPN surface-mounted DB
(distribution board).

Step 2: Decide the best runs of conduit and
trunking
A logical way would be to install the 50 x 50 mm
trunking as shown on the drawing and then
install separate conduits from the trunking up to
each row of lights and then along each row of
lights, fixing the conduit to the roof structure.
Step 3: Calculate lengths of trunking,
conduit and cable required
You measure these from the drawing and
calculate the actual distance using the scale
provided (1:50). You will also need to know the
height of the building, which is not shown on
the layout diagram.

4

Scale layout drawing
Step 4: Include accessories, fixings, etc.
You will need to allow back boxes and
hook-and-chain arrangements at each luminaire,
and to order sufficient fixings (screws, bolts,
saddles for conduit, etc.) of various types for the
installation.
Step 5: Consider special access equipment
Do you need special ladders, scaffolding, etc.?
It’s no use having the materials if you can’t get
to the right places.
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Armed with this information the company now has an idea of the
basic resources that will be needed to complete the electrical
installation – but there is more to it than that.
The estimator will also have to consider the regulatory
requirements that affect the planned installation. Legislation such
as the HASAWA, CDM and the EAWR all need to be considered,
along with BS 7671, if the installation is to be completed safely as
well as being electrically and mechanically sound.
Looking the warehouse example, you know you will be installing
fluorescent lighting fittings at high level at, therefore a mobile
scaffold tower looks like the best option for this. However, apart
from the costs involved, you need to consider access
arrangements, storage facilities, the ability of your staff to use the
scaffold and whether you can use it when there are other trades
working on the project, possibly in the same area at the same
time.

Industry standards relevant to
installation of electrotechnical
systems and equipment
There is a great deal of legislation that employers need to be
familiar with in order to successfully plan and run their
businesses. Some of these have been covered earlier in Unit
ELTK 01.
Within England and Wales, the law regarding employment both
protects and imposes obligations on employees, during their
employment and after it ends. The law sets certain minimum
rights and an employer cannot give you less than what the law
stipulates. The principal rights and obligations imposed on
employers and employees arise from three sources:
●●

●●
●●

common law, which governs any contract of employment
between employer and employee and includes the body of law
created by historical practice and decisions
UK legislation
European legislation and judgements from the European
Court of Justice (ECJ).

UK employment law has been heavily influenced by European
law, particularly in the areas of equal pay and equal treatment;
many of our statutory minimum rights began their life in
European legislation. Here are just some of the most relevant
pieces of legislation.
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The Employment Rights Act 1996, Employment Acts 2002 & 2008
Subject to certain qualifications, employees have a number of statutory minimum rights (such
as the right to a minimum wage). The main vehicle for employment legislation is the
Employment Rights Act 1996 – Chapter 18. If you did not agree certain matters at the time of
commencing employment, your legal rights will apply automatically. The Employment Rights
Act 1996 deals with many matters such as:
●●
●●
●●

right to statement of employment
right to pay statement
minimum pay

●●
●●
●●

minimum holidays
maximum working hours
right to maternity/paternity leave.

The Employment Act 2002 amended the 1996 Act to make provision for statutory rights to
paternity and adoption leave and pay. The Employment Act 2008 makes provision for the
resolutions of employment dispute including compensation for financial loss, enforcement of
minimum wage and of offences under the Employment Agencies Act 1973 and the right of
Trade Unions to expel members due to membership of political parties.

The Sex Discrimination Act

The Sex Discrimination Act 1975 mak
es discrimination unlawful on the ground
s of sex
and marital status and, to a certain deg
ree, gender reassignment. The Act orig
inated out of
the Equal Treatment Directive, which
made provisions for equality between
men
and
women in terms of access to employm
ent, vocational training, promotion and
oth
er
terms
and conditions of work.
The Equal Opportunities Commission
(EOC) has since published a Code of
Practice.
While this is not a legally binding doc
ument, it does give guidance on best pra
ctice in the
promotion of equality of opportunity in
employment, and failure to follow it may
be taken
into account by the courts.
The Sex Discrimination Act was amende
d to ensure compliance with the Equal
Treatment
Directive, with all changes being effectiv
e from April 2008. The definition of har
assment is
extended so that if, for example, a mal
e supervisor makes disparaging commen
ts about
women, it is no longer a defence to sho
w that he makes similar comments abo
ut men. In
addition if someone witnesses sexual har
assment of a colleague, they can bring
a claim of
harassment themselves if they felt it mad
e their work environment intimidating.
Employer liability has also been extende
d to make organisations liable if they hav
en’t taken
reasonable steps to prevent harassment
by a third party such as a visitor or cus
tomer.
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Employment Relations Act 1999 & 2004
The 1999 Act is based on the measures proposed in the White Paper: Fairness at Work
(1998), which was part of the Government’s programme to replace the notion of conflict
between employers and employees with the promotion of partnership.
As such it comprises changes to the law on trade union membership, to prevent
discrimination by omission and the blacklisting of people on grounds of trade union
membership or activities; new rights and changes in family-related employment rights,
aimed at making it easier for workers to balance the demands of work and the family and a
new right for workers to be accompanied in certain disciplinary and grievance hearings.
The Employment Relations Act 2004 is mainly concerned with collective labour law and
trade union rights. It implements the findings of the review of the Employment Relations
Act 1999, announced by the Secretary of State in July 2002, with measures to tackle the
intimidation of workers during recognition and de-recognition ballots and provisions to
increase the protections against the dismissal of employees taking official, lawfully
organised industrial action.

The Human Rights

Act 1998
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The Race Relations Act 1976 an

d Amendment Act 2000

When originally passed, the Race
Relations Act 1976 made it unlaw
ful to discriminate on
racial grounds in relation to emplo
yment, training and education, the
provision of goods,
facilities and services, and certain
other specified activities. The 197
6 Act applied to race
discrimination by public authoritie
s in these areas, but not all functio
ns of public authorities
were covered.
The 1976 Act also made employer
s vicariously (explicitly) liable for
acts of race
discrimination committed by their
employees in the course of their em
ployment, subject to a
defence that the employer took all
reasonable steps to prevent the em
ployee discriminating.
The Commission for Racial Equal
ity (CRE) proposed that the Act
should be extended to all
public services and that vicarious
liability should be extended to the
police. The main
purposes of the 2000 Act were to:
●● extend furthe
r the 1976 Act in relation to public
authorities, thus outlawing race
discrimination in functions not pre
viously covered
●● place a dut
y on specified public authorities to
work towards the elimination of unl
awful
discrimination and promote equalit
y of opportunity and good relation
s between persons
of different racial groups
●● make Chief
Officers of police vicariously liable
for acts of race discrimination by
police
officers
●● amend the
exemption under the 1976 Act for
acts done for the purposes of safe
guarding
national security.

The Race Relations Act 1976 (Amendment) Regulations 2003

Relations Act 1976.
The Race Relations (Amendment) Regulations 2003 modify the Race
origin or national origin is extended to
●● Indirect discrimination on grounds of race, ethnic
cover informal as well as formal practices.
rement’ is introduced for situations where
●● The concept of a ‘Genuine Occupational Requi
for the employment in
having a particular ethnic or national origin is a genuine requirement
question.
ed to cover those who put particular
●● The definition of discriminatory practices is extend
that a disadvantage has
groups at a disadvantage, rather than only those where there is proof
been experienced.
a relationship (such as employment in an
●● The Act is extended to give protection even after
organisation, or tenancy under a landlord) has finished.
d discriminator (such as an employer or
●● The burden of proof is shifted, meaning an allege
ination once an initial
landlord) has to prove that he or she did not commit unlawful discrim
case is made.
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Equality Act 2010

ity Act
From 1 October 2010, the Equal
crimination
replaced most of the Disability Dis
lity Equality
Act (DDA). However, the Disabi
ly. The
Duty in the DDA continues to app
t disabled
Equality Act 2010 aims to protec
ination. It
people and prevent disability discrim
people in the
provides legal rights for disabled
areas of:
employment
●● education
es and facilities
●● access to goods, servic
including larger private clubs and
land-based transport services
d or property
●● buying and renting lan
ies, such as the
●● functions of public bod
issuing of licences.
ts for
The Equality Act also provides righ
ted against
people not to be directly discrimina
association
or harassed because they have an
apply to a
with a disabled person. This can
. Also
carer or parent of a disabled person
inated
people must not be directly discrim
are wrongly
against or harassed because they
perceived to be disabled.

●●

Protection from
Harassment Act
(PHA) 1997
Harassment is defined as
any form of unwanted and
unwelcome behaviour
(ranging from mildly
unpleasant remarks to
physical violence) that causes
alarm or distress by a course
of conduct on more than one
occasion (note that it doesn’t
need to be the same course of
conduct).
The PHA is the main
criminal legislation dealing
with harassment, including
stalking, racial or religious
motivation and certain types
of anti-social behaviour such
as playing loud music.
Significantly, the PHA gives
emphasis to the target’s
perception of the harassment
rather than the perpetrator’s
alleged intent.

Equality Act 2006

This amends the Sex D
iscrimination Act and
places a statutory gene
employers when carryin
ral duty on
g out their functions to
have due regard to the
eliminate unlawful disc
need to
rimination and harassm
ent, and also to promot
opportunity between m
e equality of
en and women.
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Employment Equality (Religion or Belief) Regulations 2003
These regulations make it unlawful to discriminate against, harass or victimise workers
because of religion or religious or similar philosophical belief. They are applicable to
vocational training and all aspects of employment, recruitment and training.

Employment Equality (Age) Regulations 2006
The Employment Equality (Age) Regulations 2006 is a piece of legislation that
prohibits employers from unreasonably discriminating against employees on
grounds of age.

Data Protection Act 1998
Information about people can also be subject to
abuse, so the Information Commissioner enforces
and oversees the Data Protection Act 1998 and
the Freedom of Information Act 2000. The
Commissioner is a UK independent supervisory
authority reporting directly to the UK Parliament.
It has an international role as well as a national
one.
The principles put in place by the Data Protection
Act 1998 aim to ensure that information is
handled properly. Data must be:
●●
●●
●●
●●
●●
●●

fairly and lawfully processed
processed for limited purposes
accurate, adequate, relevant and not excessive
not kept for longer than is necessary
processed in line with your rights
secure and not transferred to other countries
without adequate protection.

‘Data controllers’ have to keep to these principles
by law.

Racial and Religious
Hatred Act 2006
The Racial and Religious
Hatred Act 2006 makes inciting
hatred against a person on the
grounds of their religion an
offence in England and Wales.
The House of Lords passed
amendments to the Bill that
effectively limit the legislation to
‘a person who uses threatening
words or behaviour, or displays
any written material which is
threatening... if they intend
thereby to stir up religious
hatred.’ This removes the
abusive and insulting concept,
and requires the intention –
rather than just the possibility –
of stirring up religious hatred.
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●●

Discrimination and victimisation
Under current law, there are two main forms of discrimination:
direct and indirect.

Direct discrimination
Direct discrimination occurs when someone is treated less
favourably because of their sex, race or disability. With regard to
employment, this could happen if an employer treats a job
applicant or existing employee less favourably on the grounds of
their sex, race or disability. In law, the applicable test is if
someone would have been treated differently, or more favourably,
had it not been for their sex, etc. This definition is expected to
continue under future legislation.

Did you know?
An employer cannot argue that
it was not their intention to
discriminate; the law only
considers the end effect.

Key term
Disability – a physical or
mental impairment that has a
substantial and long-term effect
on a person’s ability to carry out
normal everyday activities

An example of direct discrimination could be a woman of
superior qualifications and experience being denied promotion in
favour of a less experienced and less qualified man.
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Indirect discrimination
Indirect discrimination occurs where the effect of certain
requirements, conditions or practices imposed by an employer
disproportionately disadvantage one group more than another.
Courts tend to consider three factors:
●●

●●

●●

the number of people from a racial group or of one sex that
can meet the job criteria is considerably smaller than the rest
of the population
the criteria cannot actually be justified by the employer as
being a real requirement of the job, so an applicant who could
not meet the criteria could still do the job as well as anyone
else
because the person cannot comply with these criteria they have
actually suffered in some way (this may seem obvious, but a
person cannot complain unless they have lost out in some
way).

With cases of indirect discrimination, employers may argue that
there may be discrimination, but that it is actually required for
the job. As an example, one individual claimed indirect
discrimination on religious grounds against his employer as he
was requested to shave off his beard. The court agreed that
discrimination had been applied, but as the employer was a
factory involved in food preparation, the particular case was
rejected on the grounds of hygiene.

Disability discrimination
Disability discrimination relies on the same basic principles, but
the complainant must be treated less favourably due to their
disability. A person has a disability if they have a physical or
mental impairment that has a substantial and long-term effect on
their ability to carry out normal everyday activities.

Victimisation
This is where an employee is singled out for using their workplace
complaints procedures or exercising their legal rights: for
example, making a complaint of discrimination or giving evidence
and information on behalf of another employee who has brought
proceedings for discrimination.
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Positive discrimination and positive action
Positive discrimination occurs when someone is selected to do a
job purely on the basis of their gender or race, not on their ability
to do the job. This is illegal under the Sex Discrimination Act
and the Race Relations Act and is generally unlawful other than
for what are called ‘Genuine Occupational Requirements’.
Positive action is activity to increase the numbers of men, women
or minority ethnic groups in a workforce where they have been
shown to be under-represented. This may be in proportion to the
total employed by the employer or in relation to the profile of the
local population.

Key term
Genuine Occupational
Requirements – where an
employer can demonstrate that
there is a genuine identified
need for someone of specific
race or gender to the exclusion
of others – for example a film
company needs an Indian actor
for a film set in India, or a
modelling agency needs a
woman to model female clothes

An example of positive action might be carefully targeted
advertising and courses to develop the careers of those from
under-represented groups who are already employed by an
organisation. Positive action is legal and is designed to help
employers achieve a more balanced workforce.

Planning work allocations, operative
duties and co-ordination with other
services and personnel
If we return again to the work programme, we now know that we
need to consider the estimators’ quantities and times, health and
safety, employment legislation and site access.
However, as an employer, there are still more things to consider
before we can commit to a plan. Some of the key points would be:
●●

●●

●●

●●

●●

●●

the ability of your staff (Are they skilled in the areas of work
that the installation requires?)
the availability of your staff (Are they working on another site
or on holiday?)
the availability of material and equipment (Does specialist
equipment need to have been ordered?)
when will the site be available, safe and secure enough to
receive labour and materials?
what are the work plans of the other contractors involved and
how do they affect your plan?
is the weather likely to have an adverse effect?

Remember
As a worker, you will need to
identify your own responsibilities
within the work programme. If
you are uncertain about your
role and responsibility, then
check with your manager.
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Working life
An additional stage to the contract has been identified. This involves fitting of
powered showers in several areas. Variation Orders have been issued to cover the
altered work. You clearly see the impact on the program, as the work involves both
the plumbing contractor and your company installing wiring to the showers.
• What considerations need to be checked for the operatives working upon these
circuits?
• Identify the items you will need to check before committing to any plan of work.
• How could the plumbers’ work affect your program?

Consequences of not completing work
on time or meeting requirements of the
programme of work
Finally, before you put your plan down on paper, you need to
consider what would be the consequences of not meeting the
plan. Invariably production of a work programme is a contractual
requirement and, once it is issued, failure to comply with it
constitutes a breach of contract that can have serious cost
implications if someone feels they have incurred damages.
You should remember that all a client wants is their project
completed to specification. That said, if something goes wrong,
isn’t operating properly or is delayed, the client will want a
solution.
General damages (also known as unliquidated damages) are one
of the most important remedies for a breach of contract, but
require that the non-defaulting party proves that it has incurred
actual loss as a result of the breach.
A liquidated damages clause in the contract avoids this
requirement, as the non-defaulting party only needs to prove that
a breach has occurred and the money calculation is based on an
estimate of the costs resulting from that breach. This establishes
some predictability involving costs so that, when planning, you
can balance the cost of your anticipated performance against the
cost involved should you breach the contract.
Some typical problems and their consequence are shown in
Table 3.07.
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Problem

Consequences

Not completing work in time

The effect of this may only be to create a minor inconvenience. However, if your delay
affects others, you run the risk that all parties make a claim against you.
Some contracts where loss of business can be reasonably predicted have a liquidated
damages clause in excess of £1 million per week if the project isn’t completed on time.

Not meeting the requirements
of the work programme

The work programme will be drawn up to make the best use of time, skills and
resources. If you do not meet the requirements of the programme in some way, you
could be responsible for adding costs, delaying work or even the failure of the
structure.

Using incorrect materials and
equipment

If you use, without gaining approval, incorrect or unspecified materials or equipment
you could face the costs (both financial and time) of having to replace them with the
correct thing.
If that delays project progress, it could lead to not completing work on time.

Not installing materials and
equipment as required

The effect here could be just a low-quality piece of work, or a job where elements do
not function properly. However, the outcome could be worse: rectifying faults could
be very inconvenient and costly and, at worst, very dangerous.

Table 3.07 Typical problems and their consequences

Producing and illustrating work
programmes
In addition to drawings and specifications, charts and reports are
two other methods of showing and communicating technical
information and data. In order to prepare a work programme and
then monitor progress against it, you must be able to interpret the
data contained in a chart. The charts you will see in this unit can
be created using Excel®, a spreadsheet programme that can easily
suit this purpose.

Charts
Charts can often make information easier to understand and
allow the user to see clearly what they need to know. The most
popular chart used within construction work is the bar chart.
When it shows activities against time, it is sometimes referred to
as a Gantt chart, after its inventor, Robert Gantt.
Figure 3.26 is a bar chart that shows several activities and when
they are due to happen. The chart helps the supervisor keep an
eye on how the contract is actually progressing when compared to
the original plan. Main contractors often use this sort of bar chart
to show when individual trades should be on site at any time
during the contract.
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Time (in days)

1

2

3

4

5

6

7

5

6

7

A
B
C
D
Activity

E
F
G

Figure 3.26 Bar Chart 1
Time (in days)

1
2 can
3 see that:
4
Looking at Figure 3.26
you
A

●●
●●
●●

Activity A should take one day
B
Activity B Cstarts on the same day, and lasts four days
Activity C Dlasts two days, but doesn’t start until the second
day, andTime
soE (inon.
days)
Activity

2
3
4
5
6
7
Bar charts canF show1 additional
information
by adding
colours,
A
G
codes and symbols.
B

Activity

Figure 3.27 gives
a further example of a bar chart. Here the
C
activities are the
D same as before, but the actual progress against
each one is shown
by the shaded blue area beneath the original
E
bars. The chart
shows
progress to the end of Day 3. It is easy to
F
see which activities have been completed, and which ones are
G
lagging behind.
Time (in days)

1

2

3

4

5

6

7

A
B
C
D
Activity

E
F
G

Figure 3.27 Bar Chart 2

Critical path analysis
In larger projects, many tasks must be completed before the
project is finished. Not all of these activities can be done at the
same time, and some can’t begin until others are completed. You
need a way of working out the best way to organise the project
efficiently, and critical path analysis (CPA) is one solution.
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Critical path networks (CPNs) are diagrams that represent each
task and how they relate to one another. The critical path is the
sequence of activities that fix the duration of a project; if you
know the time needed for each activity, you can calculate the
overall project completion time. CPA helps you to see what
happens if a task is delayed unexpectedly.

Did you know?
CPNs were developed in the
1950s for the chemical industry.

Figure 3.28 represents an activity (A), which lasts for two days.
The circles are ‘events’; they have no duration, but represent the
time at which the activity starts or finishes. The arrow represents
the activity, and always goes from left to right. It starts and ends
with an event.
Start of activity event

Activity title or description

1

A
2 days

End of activity event

2

Time required

Figure 3.28 Critical path diagram

The first step in constructing a critical path network is to list all
the activities, what must be done before they can start (the
sequence) and the expected time needed for each.
You then build the network by linking the activities from left to
right at their start and end events. One rule of CPA is that no two
activities can begin and end on the same two events. To explain
this, we’ll use an example.
Activity

Activities that need to be done before this activity

A

None

B

None

C

A and B

D

B

Table 3.08 Sequence of activities for a critical path analysis

In Table 3.08 you have four activities (A, B, C and D) to
complete.
Activities A and B can run at the same time, but C cannot begin
until Activities A and B have been completed, and Activity D
cannot begin until Activity B has been completed.
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As the first two activities (A and B) can begin at the same time,
the temptation would be to draw them as shown in Figure 3.29.

A

1

2

B

Figure 3.29 Timing of Activities A and B

However, to comply with the rule that no two activities can start
and end on the same events, we introduce a ‘dummy activity’.
Shown as a dotted line, a dummy activity doesn’t take any time.
This means that the correct drawing becomes as shown in
Figure 3.30.

A

1

3

C

B
2

D

Figure 3.30 Introducing a dummy activity

This drawing shows that Activity C can only start at Event 3,
when both A and B are complete.
Now you will see a more detailed example, where the information
is shown as both a bar chart and as a critical path network.
This is the information we have about the activities.
●●
●●
●●

●●

●●

●●

Activity A starts on Day 1 and lasts two days.
Activity B starts on Day 1 and lasts three days.
Activity C can only begin once Activity B is complete and lasts
3 days.
Activity D can only begin once Activity C is complete and lasts
3 days.
Activity E cannot start until Activity A is complete; it will take
5 days.
Activity F can start at any time and lasts 2 days.

The question is how long will it take to complete the project?
Figure 3.31 shows the information represented as a bar chart.
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Time in days

1

2

3

4

5

6

7

8

9

Acctivity

A
B
C
D
E
F

Figure 3.31 Activities shown as a bar chart

You can see that the project will finish at the end of Day 9.
Figure 3.32 shows the same information represented by a critical
path network.
2

E
5 days

5
This may need a little
careful study to see
how it all fits together.

2 days

A
F

1

2 days
3 days

4

7

B

D
3

C

3 days

6

3 days

The minimum time for
project completion is
taken as the longest time
path through the
network. In this example
it is through points 1, 3, 6
and 7, giving us a project
time of nine days.

Figure 3.32 Critical path network

In a CPN, the shortest time it will take to complete a project is
found by taking the longest time path through the network. If you
follow the red line through events 1, 3, 6 and 7 in the diagram,
you can see that the project lasts for nine days.
You may feel that the bar chart is easier to understand, but it
can’t readily show when several activities have to be completed
before another can begin. Using the critical path method gives
you greater control over establishing when activities may start.
Bar charts, spreadsheets and critical path networks will help you
to see which activities affect your work and how it fits in with
everyone else’s, so you can:
●●
●●
●●

●●

Remember
Both the bar chart and the
critical path network are
management planning tools;
their purpose is to help a
contract run smoothly.

plan which areas to work in
see when you can start each activity
make sure you have the correct materials and equipment ready
at the right time
avoid causing delays to others and to the overall contract.
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Project management and completing a
work plan
You should now be able to see that many different skills and
activities are needed to complete a successful project. Every
project is unique, but a lot of tasks are common to them all. You
need to have a sensible plan for pulling all these together. This is
called a work plan.
Typically, a work plan will include:
●●
●●
●●

●●

checking the drawings, instructions and specifications
identifying the tasks to be done
checking that the work area and environment are suitable and
safe at all times
using scaled drawings, listing the tools, materials and
equipment needed for the project and making sure that they
are available when required
●● establishing what skills are required
●● allocating work in line with skills, experience
and ability
●● establishing responsibility levels for staff
●● creating a logical sequence for the work
activities
●● co-ordinating with other contractors
●● managing the installation process cost
effectively (for example, by using time sheets
and delivery notes to track materials and time
used against estimated costs, without waste or
incurring costs)
●● ensuring compliance with the work programme
●● making sure the worksite and installation
comply with all appropriate legislation
●● inspecting, testing and commissioning the
installation
●● ensuring the project has been completed to
specified requirements and handing over to the
client.

Figure 3.33 Teamwork and communication is an
important part of project management

Depending on the size of the project, one person
or many may have the responsibility for devising
and monitoring the work plan. On a large project,
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contract managers and engineers, project engineers, safety officers
and site supervisors may all be involved.
For a small project, many of these tasks (if not all) may fall to the
electrician on site. This might include producing drawings and
specifications.
All the tools you have covered in this unit – including
communication skills, bar charts, time sheets, critical path
networks, requisitions, delivery records, day-work sheets, letters
and reports and Variation Orders – will help you to complete a
project successfully.

Rescheduling work
Some jobs may have their start dates delayed. This could be
caused by a number of factors, such as an overrun on a previous
contract. If this happens, it would be important to review the
overall project and study the critical path to see if any changes
can be made in the project management or plan for the work to
make up the time. An important part of project management is to
see if there is some way of keeping the project on target.
Working life
Your company is involved in a major refurbishment programme to an office block. The following form part of the contract:
• New distribution cables to each floor

• Replacement showers in washrooms

• New lighting and power circuits in each office

• Redecorating of all areas

• New luminaires to all office areas

• New workstations to be fitted for computers

• New data circuits and computers to install

• Replacement pipework in washrooms

1. Consider the tasks that are required to be done and show on a plan a suitable order for them to be completed.
2. How would you maintain electrical safety if the new pipework was to be completed after all the electrical work was
finished?
3. What would your company need to do if the computing workstations were delayed from the manufacturers?

Progress check
1

The Employment Rights Act 1996 gives employees a number of rights.
What are the main rights?

2

Explain briefly what a critical path network is and what we can ascertain
from it.

3

The client asks you to alter the position of a socket outlet which has been
wired and fixed in situ. What should you do and what document should
be issued to cover the alteration? What is the purpose of this document?
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K6. Understand requirements for
provision and storage of resources
that are required for work activities
By now you should have gathered an insight into what needs to
be considered when planning an installation.
The key factors you need to remember are:
●●

●●

●●

interpreting the installation specification and work programme
to identify the exact resource requirements for the work to be
undertaken
interpreting the schedule to confirm that the materials
available are correct, fit for purpose, in the correct quantity
and suitable for the work to be completed efficiently and to
cost
using the correct storage and transportation requirements for
all work, materials, tools and equipment.

This material was all covered earlier in this unit and in Unit
ELTK 01.
Working life
In the refurbishment task in the Working Life on page 233 you and a colleague are tasked with ensuring all materials are
securely stored on site. This is to ensure they are readily available and readily accessible when required. All equipment is
delivered at ground level.
• Explain what you need to consider to ensure everyone is fully supplied with materials at the correct time in the programme.
• Will any specialist equipment be required to move the stored material to the points of installation?
• How will you store the equipment materials to ensure breakages are kept to a minimum?

Progress check

Using the information provided in this unit and Units ELTK 01 and 02, try to answer the following questions:
1

How would you establish whether you have the right materials, whether they are fit for purpose, of the right
quantity and available to you?

2

You are setting up on site and are awaiting the delivery of all of the materials and equipment needed. The
equipment will include specialist glass lighting fittings, mineral-insulated cable and some purpose-made
control panels that contain electronic components. You also will be using a mobile scaffold tower. The site is
50 miles from your employer’s premises. Describe:
• what arrangements need to be made to have everything delivered
• once delivered, how you intend to transport them to your storage area
• your considerations for storing everything.

3

List all of the resources that you think could be necessary on this project.
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ELTK 03 Understanding practices and procedures for
overseeing and organising the work environment

Getting ready for assessment
A large part of your working life will be working, and communicating with, other people and using information
gained from this and other sources to plan your work successfully. These skills are vital, not only for those in
management positions, but for anyone who needs to plan and carry out their work effectively.
For this unit you will need to be familiar with:
• types of technical and functional information that are available for the installation of electrotechnical systems and
equipment
• procedures for supplying functional and technical information to relevant people
• requirements for overseeing health and safety in the work environment
• requirements for liaising with others when organising and overseeing work activities
• requirements for organising and overseeing work programmes
• requirements for organising the provision and storage of resources that are required for work activities
For each Learning Outcome, there are several skills you will need to acquire, so you must make sure you are familiar
with the assessment criteria for each outcome. For example for Learning Outcome 4 you will need to describe the
techniques used to motivate, instruct, monitor and co-operate with other workers. You will also need to know how
to determine the competence of operatives and specify their roles. For working with others you will need to be able
to identify the appropriate methods for communicating with others and specify procedures for re-scheduling work to
co-ordinate with changing work conditions and work of other trades. Finally you will need to be able to clarify
procedures for completing documentation required during work operations.
It is important to read each question carefully and take your time. Try and complete both progress checks and
multiple choice questions, without assistance, to see how much you have understood. Refer to the relevant pages in
the book for subsequent checks. Always use correct terminology as used in BS 7671. There are some simple tips to
follow when writing answers to exam questions:
• Explain briefly – usually a sentence or two to cover the topic. The word to note is ‘briefly’ meaning do not
ramble on. Keep to the point.
• Identify – refer to reference material, showing which the correct answers are.
• List – a simple bullet list is all that is required. An example could include, listing the installation tests required in
the correct order.
• Describe – a reasonably detailed explanation to cover the subject in the question.
English skills are an important part of this unit, as they will help you to communicate clearly and effectively. You will
also need to use your maths skills to help you complete plans and schedules. Before you start work, always remember
to have a plan of action. You will need to know the clear sequence for working in order to make sure you not
making any mistakes as you work and that you are working safely at all times.
Good luck!
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CHECK YOUR KNOWLEDGE
1. Which of the following is a drawing that uses
symbols to represent circuit components?
a) Assembly drawing
b) Layout drawing
c) Block diagram
d) Circuit diagram
2. Which one of the following would not be included in
a site visitors’ book?
a) Date
b) Visitor’s name
c) Visitor’s car colour
d) Time out
3. Identify the trade association from the list below.
a) JIB
b) ECA
c) UNITE
d) NICEIC
4. The main function of the electrician on a large
construction site is to?
a) Work to the supervisor’s orders
b) Alter circuits as the client verbally requests
c) Pay and co-ordinate sub-contractors
d) Oversee the work of contracts engineers
5. To maintain good customer relations on site, you
should?
a) Use derogatory terms about your employer
b) Deliberately tell lies when questioned as to project
progress
c) Be honest
d) Gossip about the customer

6. Site records would not be transmitted by using?
a) Microforms
b) CDs
c) Emails
d) Telephone
7. When checking the technical competence of a new
employee what would you look for?
a) Type of PPE
b) ECS card
c) First-aid certificate
d) Certificate of unit credit
8. Which of the following documents is used for
alterations to the original contract?
a) Day work sheet
b) Variation Order
c) Time sheet
d) Purchase order
9. Under the Data Protection Act 1998 data must?
a) Be shared with all suppliers
b) Be accessible to all on site workers
c) Not be kept longer than is necessary
d) Be transferred to other countries
10. Critical path networks allow site managers to see?
a) How much the contract will cost
b) The length of time tasks take
c) The profitability of the contract
d) The number of suppliers utilised
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