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INTRODUCTION

Maintenance techniques:
Importance of isolation and making safe before undertaking maintenance

Adherence to PTW process and shift changeover procedures

In-service (live) preventative maintenance e.g. thermographic survey, partial dj rge inspection

Compliance with manufacturer’s recommended inspection and maintena
manufacturer’s data as case studies

Look, listen and feel philosophy. Visual inspections
Measurements: electrical and mechanical. Mechanical operatio st
Functional tests e.g. exercise switching mechanisms

Recording data and maintenance records
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of fumes, liquids, steam or gases (included those from fire extinguishant systems); hot work which could
cause fire or explosion, and entry into vessels, machines or confined spaces.

A 'confined space' is a place which is substantially (though not always entirely) enclosed, and where there
is a risk of death or serious injury from hazardous substances or dangerous conditions (such as a lack of
oxygen). These can include storage tanks, silos, reaction vessels, enclosed drains and sewers, open topped
chambers, ductwork and poorly ventilated rooms.

Confined spaces are often doubly dangerous and have regularly killed not o e first person - who is

rescue without the proper equipment.

The shift handover process must ensure effective communicatio tween workers @ding a shift and

workers beginning a shift.

Use the following checklist to develop handove

ducts a risk assessment to better understand the hazards associated
have planned for your workers.

It's important
with the shift

tyo
eduley

After you have conducted a risk assessment, implement control measures to reduce the risk to your
workers, for example:

= design a considered schedule that provides workers with enough rest time between shifts
= manage overtime carefully

= schedule sufficient rest breaks

= train your workers

= monitor and supervise during and between shifts.
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Compliance with manufacturer’s recommended inspection and maintenance procedures,
using manufacturer’s data as case studies

In order to ensure work equipment does not deteriorate to the extent that it may put people at risk,
employers, the relevant self-employed and others in control of work equipment are required by PUWER to
keep it 'maintained in an efficient state, in efficient order and in good repair'. If you are self-employed and
your work poses no risk to the health and safety of others, then health and safety law may not apply to
you. HSE has guidance to help you understand if the law applies. Such effective maintenance can not only
help in meeting PUWER requirements but can also serve other business objectiv
productivity and reduced environmental impact.

such as improved

The frequency and nature of maintenance should be determined through ris ing full
account of:

= the manufacturer's recommendations
» the intensity of use

= operating environment (eg the effect of gemp
= user knowledge and experience
= therisk to health and safety from any fo le fa or malfunction

rrosion, weathering)

Safety-critical parts of work equipment er and more frequent level of attention than other
aspects, which can be reflec ithi i e programme. Breakdown maintenance, undertaken
only after faults or failures ha be suitable where significant risk will arise from the

continued use of the work eq

and how this ¢ These instructions should always be followed, unless there are justifiable
reasons for not doing so (e re more frequent maintenance is necessary, due to intense use, adverse
environmental condi hen other experience shows this need). Maintenance on a less frequent
basis than the manufacturer's recommendation should be subject to careful risk assessment and the
reasons for doing so should be reviewed at appropriate intervals. For example, where there is already an
inspection regime, perhaps for lightly used equipment, less frequent maintenance may be justified because
of the condition monitoring already provided by the inspection programme.

There is no requirement for you to keep a maintenance log, although it is recommended for high-risk
equipment. Maintenance logs can provide useful information for the future planning of maintenance, as
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Requirements for visual testing typically pertain to three areas:

» The inspector's vision
* The amount of light falling on the specimen, which is measured using a light meter
®*  Whether the area being inspected is obstructed from view.

Mechanical and Optical Aids Used in VT

Mechanical or optical aids are often necessary to perform visual testing. e inclu uch items as:

=  Boroscopes

= Magnifying glasses
=  Micrometers

= Mirrors

= UV Lights

clean surface. As specifications and
tolerances become closer, mechanic i i elp'improve the precision of an inspector’s
vision.

Despite the advance in NDT
on to ensure that the highest d

ing will continue to be a technique many industries rely
on takes place.

Measurements: electrical @/d mechanical. Mechanical operations test

The main hazards of working with electricity are:

= electric shock and burns from contact with live parts

= injury from exposure to arcing, fire from faulty electrical equipment or installations

= explosion caused by unsuitable electrical apparatus or static electricity igniting flammable vapours
or dusts, for example in a spray paint booth
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= the plug or connector is damaged
= the cable has been repaired with tape, is not secure, or internal wires are visible etc
* burn marks or stains are present (suggesting overheating)

Repairs should only be carried out by a competent person (someone who has the necessary skills,
knowledge and experience to carry out the work safely).

Make arrangements for insp i ing installations, ie the circuits from the meter and
consumer unit supplying lig ired-in equipment (eg cookers, hairdryers) etc, to be
carried out regularly so there terioration leading to danger. This work should normally

be carried out by a c ¢ 7usuall{ an electrician

When is some

son is someone who has the suitable training, skill and knowledge for the
vent injury to themselves and others.

In this context, a competen
task to be undertake

A successfully completed electrical apprenticeship, with some post-apprenticeship experience, is one way
of demonstrating technical competence for general electrical work.

More specialised work, such as maintenance of high-voltage switchgear or control system modification, is
almost certainly likely to require additional training and experience.
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= People can be struck and injured by moving parts of machinery or ejected material. Parts of the
body can also be drawn in or trapped between rollers, belts and pulley drives

= Sharp edges can cause cuts and severing injuries, sharp-pointed parts can cause stabbing or
puncture the skin, and rough surface parts can cause friction or abrasion

= People can be crushed, both between parts moving together or towards a fixed part of the
machine, wall or other object, and two parts moving past one another can cause shearing

= Parts of the machine, materials and emissions (such as steam or water) can be hot or cold enough
to cause burns or scalds and electricity can cause electrical shock and bur

® |njuries can also occur due to machinery becoming unreliable and dev
machines are used improperly through inexperience or lack of trainj

ng faults or when

Functional tests - switching mechanisms

As part of managing the health and safety of your busineg sks in your workplace. If

risk of injury. A risk assessment is about identifying ‘@ o roportionate measures to
control the risks in your workplace, not about ing QS ounts of paperwork.

=  Think about how the e or harm the health of your employees and others.

= Ask your employees w € hazards are, as they may notice things that are not obvious
to you an

=  Check tions or safety data sheets for chemicals and equipment, as they can

particular risk.

Having identified the hazards, you then have to decide what you need to do to manage them responsibly.
Generally, you need to do everything ‘reasonably practicable’ to protect people from harm. An explanation
to what ‘reasonably practicable’ means is provided at www.hse.gov.uk/risk/fags/htm. Your strategy for
managing the risk should include:

= system information and record-keeping
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