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Foreword

This publication isintended to provide guidance on the safe operation of
steam boiler and steam cushion hot water plant. It will be specifically
useful to the Engineer who has gained responsibility for operation of the
boilerhouse, but has little practical knowledge of the hedlth and safety
requirements attached to that duty.

Section 1 coversthe genera principles of health and safety, explaining
the relationships of legal instruments, such as health and safety legida
tion, and explains how this relates to the activities of the HSE and local
authorities.

Section 3 looks at the boilerhousein detail, examining the specific haz-
ards therein, and the required safe working practices.

Appendix 1ligstherelevant legidation, HSE guidance notes, and other
documents that may provide further detailed information.

Appendix 2 provides alist of useful contacts such as web sites from
where further information may be obtained.
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Section 1 - Industrial Health and Safety
11 INTRODUCTION

The Health & Safety at Work Act 1974 (HSWA) introduced awide-ranging duty
of carefor employersto safeguard the health, safety and welfare of employeeswhile
at work. Thisduty coversevery work situation where employees may be at risk
frominjury orill health. Inorder to comply withtheduty, itisessential toidentify
risks, eliminate or reduce them and then make surethat the systemworks, i.e. a
strategy of assessment, control and monitoring. Thetrend of health and safety

| egi slation sincethen hasbeen towards assessment based systems, rather than
prescriptive limits, for example theControl of SubstancesHazardousto Health
Regulations 1999 and the Noiseat Wor k Regulations1989. Thistrend continues
with legislation, largely emanating from the EC; such regulationsasthe
Management of Health & Safety at Work Regulations,theHealth & Safety
(Display Screen Equipment) Regulations, the M anual Handling Oper ations
Regulations, the Pressur e Equipment Regulations, the Pressure Equipment
Regulations and thePressur e Systems Safety Regulations.

12 ADMINISTRATION OF THE HEALTH & SAFETY AT WORK ACT

Thebodies set up to ensure the satisfactory implementation and operation of the
Health & Safety at Work Act 1974 (and the Employment Medical Advisory Service
Act 1972) under Section 10 of the Act arethe Health & Safety Commission and the
Health & Safety Executive.

121 The Health & Safety Commission

Thisconsistsof abody of up to ten peopl e appointed by the appropriate Secretary
of State after consultation with organi zationsrepresenting employers, empl oyees,
local authoritiesand othersasappropriate. One of the present members of the
commi ssion hasbeen appointed torepresent the publicinterest. TheHSC' sprimary
functionisto makearrangementsto securethe health, safety and welfare of people
at work, and the publicin theway undertakings are conducted; including proposing
new law and standards, conducting research, providinginformation and advice, and
controlling expl osivesand other dangeroussubstances. It hasaspecificduty to
maintainthe Employment Medical Advisory Service, whichprovidesadviceon
occupational healthmatters. Italsohasageneral duty to help and encourage people
concerned with all these matters.

122 The Health & Safety Executive

A body of three peopl e appointed by the commission, withtheconsent of a
Secretary of State. The Executive advisesand assiststhe Commissioninits
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functions. It hassomespecific statutory responsibility of itsown, notably for the
enforcement of health and safety law. The Executive' sstaff, some4100, includes
inspectors, policy advisors, technol ogistsand scientific and medical experts. They
arecollectively known asthe HSE.

1.2.3 Local Authorities

Local Authoritiesal so have statutory responsibilitiesfor enforcement of health and
safety law. Theseapply mainly inthedistribution, retail, office, leisureand catering
sectors. HSE liaisesclosely withlocal authoritieson enforcement mattersthrough
theHealth & Safety Executive/L ocal Authorities Enforcement Liaison Committee.
Anenforcement liaison officer network in HSE regional officesacrossBritainal so
providesadviceand supportfor Local Authorities. Local authoritiesalsohavea
duty under certain environmental protection matters, especially thosethat fall
outsidethe scopeof the Environmental Protection Act.

124 Fire Legidation

Thereislegislation enforced to specifically protect peoplefromthefire hazard.
Theseare:

TheFire Precautions Act 1971 placesaresponsibility on occupiersand/or owners
for the safety fromfireof all personsintheir premises. It alsorequirescertain
premisesto haveafirecertificate coveringthe meansof escapein caseof fireand
associ ated fire safety matters. Inother (usually smaller) premisesexempt fromthe
reguirement tohaveafirecertificate, theowner/occupier isrequiredto provide
adequate meansof escapefor usein caseof fireand meansfor fightingfire.

TheFire Precautions (Workplaces) Regulations 1997 apply where awork premises
doesnot haveafirecertificate. Theregulationsset out thefiresafety arrangements
that must be provided by the employer or personin control of the premises, e.g.
landlord.

13 REGULATIONS, CODES OF PRACTICE AND STANDARDS

TheHealth & Safety Commission liaiseswiththeHealth & Safety Executive,
Industry, Government and other interested partiesto ensurethat the general duties
of theHSWA are supported by detailed provisionsasfollows:

131 Regulations
TheHealth& Safety at Work Act 1974 (HSWA) givestheappropriate Secretary of
State powersto makeregulations. Thesearedocumentswhich setout rulestogive

moredetail totheHSWA. After they arelaid before parliament and passed into law,
these documentsbecomeknown as Statutory | nstruments.
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132 Approved Codes of Practice

Approved Codes of Practice (ACOPs) are codes of practice approved by the Health
& Safety Commission on consent of the Secretary of State. They areprovidedto
giveguidanceastotheintentionsof Actsand Regulations. They haveaspecial
statusinlaw and are often regarded asan extension of thelaw. Non-compliancewith
the ACOPisnotinitself an offence, however failureto observean ACOP can be
usedinevidencein criminal proceedings. Oneof relevanceisHSE COP 20relating
to Standardsof Traininginthe GasIndustry.

133 HSE Guidance Notes

Thesedocumentstypically contain adviceon requirementsto befollowed and action
to betaken by employersin order tocomply with thelaw. Theguidanceitself has
nolegal force.

Following the advice contained in such documentsdoesnot and will not givea
guaranteeof safety at work, nor will it prevent theissuing of animprovement or
prohibitionnoticeor prosecutionunder theHSWA or subordinate Regul ations.

14 ENFORCEMENT

Noticescan beserved by I nspectorson the spot when they makeavisit. Thereisno
needto apply toacourt for permissionto serveoneor to await aprosecution.

1 A Prohibition Noticemay be served by Inspectorsif thereisarisk of
seriouspersonal injury. A Prohibition Noticetakeseffectimmediately, tostopthe
work or processgiving risetothisrisk until remedial action specified by the

I nspector inthe notice hasbeen undertaken.

2. Anlmprovement Noticemay beserved by I nspectorsif they believe
that aperson hasbroken and/or isbreaking oneor moreof therelevant statutory
provisionsregarding health and safety. Thelmprovement Noticedoesnot haveto
tell theemployer how to put thingsright, thoughit might includeinstructionson
what should be done by theemployer, possibly referringto acodeof practice.

15 DUTIESOF EMPLOYERS
Section 2(1) of theHSWA placesemployersunder ageneral duty toensuresofar as
isreasonably practicable, the health, saf ety and welfareat work of all their

employees. Someof therequirementsset out in section 2(2) include:

1 The provision and maintenance of plant and systems of work that are
safeand without risksto health.
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2. Theprovisionof suchinformation, instruction, trainingand supervision
asisnecessary to ensurethe health and safety at work of their employees.

3. That thework environment be monitored, asrequired under the COSHH
Regul ations, to ensurethat thereisnot hazard from, for exampl e, toxic contaminants.

4. Themaintenance of any place of work under theemployerscontrol ina
conditionthat issafeand without risksto heal th, and the provision and maintenance
of meansof accessto and egressfrom the place of work that are safeand without
suchrisks.

5. Arrangementsfor ensuring safety and absence of risksto healthin
connectionwith the use, storage, handling or transport of articlesor substances.

6. Maintenance of all appliancedocuments, inspection details, mechanical
and electrical schematicsand auxiliary supply systemsand plant.

151 Duties of employees

TheActalsoplacesaresponsibility on employeesinthat they must takereasonable
caretoavoidinjury tothemselvesor to othersby their work activities, and
cooperationwiththeir employer and othersin meeting all statutory requirements.
TheAct alsorequiresthat employeesdo not interferewith or misuse anything
designedto protect their health, safety or welfare.

152 Duties to non-employees

Employersmust, asfar asisreasonably practicable, haveregard for the healthand
saf ety of contractors’ employeesor the self-employed who may be affected by the
company’ soperationsand for the health and safety of thegeneral public. This
covers, for example, the emission of noxiousor offensivegasesand dust intothe
atmosphere, or danger from plant and equipment to which the public or those not
directly employed by the company have access.

153 Responsihilities of the self-employed

Theself-employed haveasimilar duty to that of employersto ensurethat thereis
norisk or danger to the health and safety of themselvesor any other persons
affected by their undertaking.

154 Duties of manufacturersand suppliers

Section 6 of the Act hasbeen amended by the Consumer Protection Act 1987 and

now i mposes specific dutieson manufacturers, importers, designersand suppliersto
ensurethat articlesand substances supplied for useat work are saf eand without risk
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tohealth. Toassist manufacturersand suppliersattaintherequiredlevel of health
and safety, the Health & Safety Commission have commenced approving standards
laid down by such bodiesasthe British Standards | nstitution. Manufacturersare
required to ensurethat productsthat are presented to the marketplace comply with
relevant Directivesand Regulations, such asthe Pressure Equipment Regul ationsand
the Pressure Systems Safety Regulations.

16 SAFETY POLICY

Itisastatutory requirement under the Management of Health & Safety at Work
Regulationsthat an employer with five or moreemployees preparesawritten
statement of the company’ sgeneral policy, organisation and arrangementsfor health
and safety at work. Thispolicy statement should bereviewed at regular intervals
and, asappropriate, amended.

Thesafety policy for thecompany, although common in most partswith the safety
policy for every company, may require preparationin detail. The policy should
cover management of the company and controlsof risks, and would naturally cover
any process, hazardous product or procedure specifictotheorganisation. In
preparing thepolicy, itisessential to ensurethat partsreferredtoin Section 1 (3) of
theHSWA arecovered,i.e.

1 Thegeneral policy statement.
2. The organisation and arrangementsfor carrying out the policy.

Inlarge companies, thesetwo aspects may be dealt with separately. Inlarger
organisations, it can befoundthat itisof greater benefitif thepolicy documentis
producedintwo separateformats. Thesewouldinclude:

1 A concisestatement of thecompany’ sgeneral policy, organisationand
arrangementsin asingledocument. It followsthat thisdocument can then beissued
individually toall membersof staff and contractorswho work on the premises.

2. A moredetailed document intheform of ahealth and safety manual.
Thismanual would includethe company’ spolicy statement, company rules, safe
working procedures, etc., and would normally belocated inanominated office. Itis
necessary in using thismethod that all staff are made aware of itscontentsandits
location.

16.1 Policy statement
Thecompany’ sgeneral policy statement should be adeclaration of theemployer’s
intent to provide asafeand healthy workplacefor all employeesand shouldinclude

therequest that the empl oyees providethe necessary support towardsachieving the
company’ saims.
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16.2 Levels of responsibility

Thepolicy statement should givethe name, designation and officel ocation of the
nominated senior member of thecompany designated astheresponsibleperson
withintheorganisation for ensuring that the company’ spolicy statementiscomplied
with. Thisnominated person should have high position withinthecompany (e.g.
director, senior manager, company secretary).

Whiletheoverall policy responsibility for health and saf ety restswith senior
managers, all employeeswithintheorganisation, irrespectiveof their duties, have
somedegree of responsibility for carrying out the policy. Whereappropriate,
nominated personswith specific responsibilitiesfor health and saf ety should be
named with asummary of their responsibilitiesdefined. It followsthat there should
beaprocedureestablished whereby deputiesareavailableduring thenominated
person’ sabsences.

Where specialist knowledgeisrequired, therelevant aspect should beclearly
established and therespective personsmadeawareof such. Thisexpertisecanbe
obtained, for exampl e, from the company’ ssaf ety officer, chemist, etc. Finally, the
policy statement should makeclear thelevel of responsibility of every employee.

16.3 Safety Representatives and Joint Safety Committees

Wherehealth and safety consultationisin place (e.g. joint safety committees) the
structurewithregardsto members’ representation should be described.

164 Training and supervision

Employershaveaduty under the Management of Health and Safety at Work
Regulations(MHSWR) aswell asunder HSWA to provide, asnecessary, training
andinformationto ensurethat thereisno risk tothehhealth and safety of their
employees. It may befound necessary to provide operatorsand maintenance
employeeswith specifictraining to carry out certain processesor work tasks, e.g.
thoseworking onany gasinstallation asgivenin HSE COP 20rel ating to Standards
of TrainingintheGasIndustry,.

Thepolicy statement should indicate how the company proposesto carry out
training with respect to health and safety. Equally important istheresponsibility
placed on managers, supervisors, etc. to ensurethat theindividual who hasbeen
giventhework task hastheknowledgeto carry it out without risk to themselvesor
others. Thistask may be operating apiece of equipment onwhich all safety
measuresmust bein order or carrying out amaintenancetask wherethereisan
acknowledged hazard. Itisthereforeequally important that managersand
supervisorsbesuitably trained in both thetechnical and saf ety aspectsof thework.



165 Hazard details

Many accidentsoccur becausetheoperator or mai ntenance person doesnot
understand the hazardsinvolved or hasnot beeninstructed onthe precautionsto be
taken. Thepolicy document shouldidentify the main hazardswithinthe company
with adviceonwhich rulesmust be obeyed while carrying out ahazardoustask.
Detailedinstructionsgiven to operatorsand mai ntenance personnel should be
included in the safety policy document or other appropriaterisk control documents.
General rulesshould also beincludedto cover itemssuch asuntidy work areas,
replacement of guards, and the use of protective clothing/equipment where
appropriate, safeworking practicesin handling goodsand materials, etc. Itis
essential that on theintroduction of new products, processes, operationsor plant
and equipment that any hazards associated with these are brought to the attention of
all concerned. Plant commissioningisaparticular hazard, and detailedinformationis
giveninthelnstitute of GasEngineersand managers(IGEM) document UP/4, which
outlinesthe commissioning for gas-fired plant; it acknowledgesthe use of asecond
fuel, and providesaformat for writing commissioninginstructions.

16.6 Reporting accidents

Proceduresmust be prepared to ensurethat thereporting of accidentsmeetsthe
reguirementsasset out in the Reporting of I njuries, Diseases and Dangerous
OccurrencesRegul ations(RIDDOR). Specificdutiesareimposed onthe
Responsible Person, who may bethe employer, aself employed person, or the
controller of premises. Theseresponsiblepersonsarerequiredto report fatal
accidents, specifiedinjuries, diseasesand/or DangerousOccurrencestotherelevant
enforcing authority both with animmediate notification and withawritten report
within10daysof theoccurrence.

Accidents should al so berecorded in the Accident Book (Form B1510).
17 HEALTH & SAFETY PROCEDURES

Notethat the procedures under section 1.8 below only provideaframework in
which specific health and saf ety proceduresfor theindividual worksor premises
may beprepared. A senior member of the company or the person nominated as
responsiblefor health and saf ety in the organi sation should writetheforewordto a
company’ sprocedure. Toemphasiseitsimportanceit should alsoincludeapart of
the company’ shealth and safety statement. It should befollowed by aninstruction
such as * You arerequired to read the following procedures carefully and comply with
the sections relevant to your workplace'.



18 FIRE AND FIRST-AID INSTRUCTIONS

181 Fire
Firealarmsareinstalledinworksor premises:
1. Toadlertall staff intheevent of afirealarm;

2. To order complete evacuation of theworksor premises (in anumber of
workplaces such evacuation may not be necessary).

Onhearingthealarmall personnel shouldleavethebuilding by the nearest safefire
exit. Theyshould not usetheliftsor re-enter the building until given permission by
the person controllingtheincident. Staff should beawareof all fire-precaution
noticesand procedures (including thefirebrigade’ stelephone number), firecall
points, extinguishers, fireexits, escape routesand assembly points.

1.8.2 First-aid/medical services

Staff should makethemselvesfamiliar with the company’ sfirst-aid proceduresin the
event of an accident, thelocation of first aid room and how to summon First Aiders.
They should also beawareof all first-aid/medical noticesand thetel ephone number
tocall for assistance during outsidenormal hours. (Thesearelikely todiffer unless
theworksor premisesoperate 24 hoursaday.)

19 GOOD HOUSEKEEPING

L ow standardsof housekeeping areacommon causeof injury and damageat work.
L ow standards often result from poor working practices, and/or organi sational
deficiencieswithintheworkplace. Every workplace must bekept cleanandtidy to
avoidthecreationof hazards.

General hintson keeping theworkplace clean are:

1 Employeeskeeptheir ownwork stationsreasonably tidy.

2. Ensurethat therearenotrailing cablesthat present atrip hazard.
3. Return everything toitsdesignated storage place.

4. Alwaystidy up after completing thetask.

5. Keepwalkwaysclear at all times.

6. Store material sand equipment in asafemanner.



110 PROTECTIVE CLOTHING AND EQUIPMENT

Employersmust ensurethat suitable personal protective equipmentisprovidedto
employeeswherethereisarisk to their health and safety that cannot be adequately
controlled by other means:

Definition
Personal Protective Equipment shall bedeemed suitableif:

* Itisappropriatefor therisksinvolved and the conditionsinthearea
wheretheexposureto therisk may occur;

* Ittakesaccount of the nature of thetask, the demandsthetask placeson
the person (e.g. certain personal protective equipment may beunsuitablefor useona
manual task inahot environment) and the state of heal th of the personwho may
wear it;

* Itiscapableof fittingthewearer correctly;

* It preventsor adequately controlsrisksinvolved without increasing the
overall risk;

* It complieswith any Health & Safety Regulationsrelating to thedesign
or manufactureof the personal protectiveequipment inrespect of health or safety;
1 Eye protection should comply with the Protection of EyesRegul ations
andrelevant British Standards

2. Safety helmetsshould comply withtherel evant British Standards

3. TheNoiseat Work Regulations are designed to protect workersand

principally requiresthat employers prevent damageto the hearing of workersfrom
exposureto excessivenoiseintheworkplace. All employersincluding the self
employed should assessthe noiselevel sto which their employeesare exposed,
wherethey believethat exposurereachesor exceedstheaction levelsdefinedinthe
regulations. Theselimitsare:

€) A daily personal noiseexposureof 85dB(A). |f noiseexposurereaches
85dB(A) (according totheresultsof the noiseassessment) employersmust inform
employeesandissuepersonal ear protectiononrequest.

(b) A daily personal noiseexposureof 90dB(A). Atthislevel, employers

haveaduty to designate and demarcate ear protection zones, andto ensure
employeeswear personal ear protection where necessary.



(c) A peak sound pressureof 200 Pascals(140dB). Thisactionlevel is
intended to protect workersexposed tointermittent highimpact noise

4, Safety footwear must bewornwhereapplicable (moving heavy objects,
working with hazardousmaterials (e.g. chemicals), working in wet conditions).
Footwear should comply with the appropriate British Standards.

5. Safety beltsshould comply withtherelevant British Standards.

6. Protective clothing (including gloves) must be used where applicable (e.g.
normal duties; welding/cutting hot work; water treatment, application/use of
chemicals; during servicing of batteries; descaling/chemical cleaning). Clothing should
comply withtherelevant British Standards.

7. Respirators should comply with the appropriate British Standards
(Refer to Form F2486, published by HSE for suppliersof respirators suitablefor
use against aerosol s contai ning Legiondla).

When in doubt as to which standard of protection is necessary, consult the
manufacturers, suppliers, HSE, EMAS, the Local Authority or the Environmental
Health Officer.

11 SAFE WORKING PRACTICES

Itisessential when carrying out any operation or task that cannot be undertaken
standing on afloor that an appropriate working platformisused. Thiscantake
many forms, but the methodsthat should be used fall withinthefollowing types:
stepladders; trestleswith suitable boards; towers (mobil€); proprietary scaffolding or
general-accessscaffolding. Suchaccessequipment should betotherelevant British
Standards.

Itemsthat should be checked on access equipment before useinclude:

1 General condition—isthereany damaged section of part?
2. Isit the correct access equipment to carry out thetask safely? Notethat
laddersare not to be used asworking platforms; they should only beused for access

unlessasimplesingle-handed task isto beundertaken.

3. Isit positioned correctly (e.g. laddersat the correct ratio of 4:1; isthe
scaffold onasoundfooting)?

4. Istheladder or scaffold secured safely? Notethat scaffol dsshould be
inspected onaweekly basis.

5. What i sthe condition of accessequipment after inclement weather?



6. Isthereany risk toitsusein aspecific area(e.g. closeto overhead power
lines)?

7. Doesit havehandrailsand toeboardsfitted? (Regulationsinsist onthese
whenworking heightisat 2metresor more. Thisshould not precludetaking the
same measuresat lower heights.)

8. Doesit provideasafeworking area? If indoubt, seek advice, asthereare
many injurieseach year caused by fallsor by material dropping fromheights. The
wearing of safety helmetsisasecondary protection and should not beallowed to
encouragecarel essness.

1111 Manual handling

Correct manual handling of material preventsstrainsand injury and also reducesthe
effortrequired. Persistently incorrect lifting and handling may lead to the person
suffering from permanent back strain or other health problems. Pointsto consider
when preparingtolift material are:

1 Canyoulliftit yourself?

2. How easy isittograsp?

3. Isit stable?

4. Isthereany obstruction whereyou havetowalk or placethematerial ?

Whenliftingthe material:

1 Stand with your feet apart, with onefoot inthedirection youintend to
move.

2. Griptheobject with the palms of your hands.

3. Keepastraight back and, bending slightly at theknees, useyour thigh
musclestolift.

4. With elbowsand armsclosetothebody, slowly rise.

5. Keeping your chininand raising your head, lift the object to the height

required, adjusting the position of your feet to ensurethat you maintain your
balance.

6. Alwayswear the correct protectiveclothing.



7. Get help with heavy loads.
1112 Mechanical lifting and handling

In addition to the general rules of the Health & Safety at Work Act 1974, thereare
specific requirementsunder thefoll owing legisl ation with respect to chains, ropes
andliftingtackle:

The Provision and Use of Work Equipment Regulations (PUWER) cameinto force
to ensurethat work equipment should not result in health and saf ety risks, regardless
of itsage, condition or origin.

TheLifting Operationsand Lifting Equipment Regulationsappliesto al employers,
the self employed, aperson at work who supervises or managestheuse of lifting
equipment, despite each regul ation being written with referenceto dutiesbeing
placed on employers.

It hasconsiderableoverlap with theabovelegislation. Any plant, equipment or
articlesprovided for lifting loadswill also be anitem of work equipment; therefore
both setsof regulationsarelikely to apply in any situation of use.

I nformation ontheregulationsand suitablemeansof compliancecanbefoundin
L113 safeuseof lifting equipment: Lifting Operationsand Lifting Equipment
Regulations. Approved Code of Practice Guidance (ISBN 07176 1628 2), available
from HSE Books.

112 PORTABLE TOOLSAND EQUIPMENT

1 Portabl e el ectrical hand tool sand equi pment shall be properly grounded
and wound to operateon 110V a.c. centretapped to earth supply, and shall only be
connected to the system by permanent jointsor proper connections.

2. Portablelighting, when used inwet conditionsor confined spaces, should
operateat nomorethan 25V a.c. singlephase, and must befitted with the correct
guard.

3. Personsoperating abrasivewheel s(e.g. bench grinders, machinegrinders,

discgrinders) should betrainedintheir use. To dressor mount (change) awheel or a
disc, the operative must have attended atraining coursein compliancewith PUWER.
Attendees of such courses must berecorded inthe company register.

4. Many tool sor equipment are potentially dangerousand may cause

injury toan operator. Adequatetraining must begivento ensure safeuseof thetools
or equipment.



113 CONFINED SPACES

Work inconfined spacesispotentially dangerousand clearly requiresemployersto
ensurethat thereisnorisk to their employeeswhenworkinginsuchanarea. The
Confined Spaces Regul ationsrequire empl oyersto:

- Avoid entry to confined spaces, for example, by doing thework from
outside.

- Follow asafe system of work if entry to aconfined spaceisunavoidable.

- Put in place adequate emergency arrangementsbeforework starts, which
will also safeguard rescuers.

No person must enter or bein aconfined space unlessheor shehasbeen authorised
todo so, and all the appropriate safety precautionshavebeen strictly adhered to
prior to entry and whilewithinit.

Pointsthat must be checked prior to theissue of the appropriate permit to work
shouldincludethefollowing:

1 Aretherefumespresent?

2. I stherean adequate and sustainabl e supply of breathableair or oxygen?
3. Will breathing apparatus bereguired? Hastheoperativehadtrainingin
itsuseandisthereadequate support?

4, Isthereanything hazardousresidinginthe“ space” ?

5. Hasthe spacebeentested for being clean and gasfree?

6. I sthere asupporting person standing by in the event of an emergency?
7. Isthere asafety harnessand rope availablefor usewhen thework isto

becarried out? Theoperative entering the spacewill wear aharnesswhilethe
operative standing by the entrancewill retain thefree end of theropeattachedto the
saf ety harness.

114 ELECTRICITY
TheElectricity at Work Regul ationsappliesto all placeswherework isdone on or
near electricity, and therefore embracesalmost all placesof work. They detail the

considerationsnecessary and themeasuresthat should beemployedto achievethe
reguired standardsof electrical safety intheworkplace.



Regulation 13: Precautions for work on equipment made dead

In order to prevent danger whilework iscarried out on or near electrical equipment
which hasbeen madedead, adequate precautionsshall betakentopreventitfrom
becoming electrically charged during that work if danger may arisethereby.

Regulation 14: Work on or near live conductors

No person shall beengaged inany work activity onor sonear any live conductor
(other than one suitably covered withinsul ating material so asto prevent danger)
that danger may arise unless:

1. Itisunreasonableinall thecircumstancesfor the conductor to be dead;

2. Itisreasonableinall circumstancesfor the personto beat work onor
near itwhileitislive; and

3. Suitableprecautions (including, where necessary, the provision of
suitableprotective equipment) aretakento preventinjury.

Regulation 16: Persons to be competent to prevent danger and injury

No person shall beengagedin any work activity wheretechnical knowledgeor
experienceisnecessary to prevent danger or whereappropriate, injury, unlessheor
she possesses such knowledge or experience, or isunder such degree of supervision
asmay beappropriate having regard to the nature of thework.

Additional safety precautions

1 Y ou must not work on or interferewith any el ectrical equipment unless
you havebeen authorised to do so.

2. Do not use el ectrical equipment or switchroomsasastorage area.
3. Assumethat all electrical distributioncircuitsarelive.
4, Obtainthe necessary authority/permit to work before commencing any

work on electrical systems.

5. Do not improvise; el ectricity cankill.
115 PLANT AND EQUIPMENT

1151 Pressure systems

1 Theaim of the Pressure Systems Saf ety Regulations (PSSR) isto
prevent therisk of seriousinjury from therelease of stored energy asaresult of a



pressuresystem or component failure. |n particular theregulationscover thedesign,
construction, installation, repair, modification and use of pressure systems.

Morespecifically they cover information and marking, saf e operating limits, written
schemes of examination, examination in accordance with thewritten schemes, actions
in casesof imminent danger, maintenancerecordsand precautionsagai nst
pressurisationinrelation to pressure systems.

TheRegulationsapply to pressuresystemswhere:

1 Thecontentsare 0.5 bar (about 7 psi) or more above atmospheric
pressure;
2. Where steamispresent at any pressure.

Written Scheme of Examination
Regulation 8(1) states:

Theuser of aninstalled system and the owner of amobile system shall not operate
thesystemor allow it to be operated unlesshe hasawritten schemefor the periodic
examination, by aCompetent Person, of all protectivedevices.

Thisregulationisthecritical onefor ownersor usersof pressure systems, especially
wherethey may not havein-house expertisefor managing the engineering aspects of
thesystem. Itisimportant that some knowledge of the operating and maintenance
needs of the systemisretained within an organisation, in order toliaisewith the
Competent Person chosen, to ensurethat the scheme practically reflectstheuser’s
needsand level of operation of thesystem. A well-written schemeisavaluable
document and most of thetechnical datarequiredfor it can bereferenced froma

user’ sdatabase and supplied to the Competent Person. However, the Competent
Personwill require adetail ed knowledge of the system design, itsoperating
parameters, installed protectivedevices; and will agreewiththeuser therisk level sof
thevariouspartsof the system. Thiswill enablethe Competent Personto agreethe
scope of examination and wherethe user does not have the knowledgeto dothis, the
Competent Person may over (or under) specify theexamination.

Every protectivedeviceinthe system (not just thosein the partswithin the“ scope”
— wheretherisk may below) must be referenced within the scheme and detail s of
their examination requirements set out asappropriate. Thismay rangefroma
detailed overhaul, setting and testing schedul efor high performancesaf ety valvestoa
simple maintenance requirement including regular checking, for awater level switch.
A schedul eof pressuresystemsshould specify all of the protective devicesand
contain all therelevant set pointsfor them. Thesecanthenbeeasily referencedto
thewritten scheme.



Examinationin AccordancewiththeWritten Scheme

D Subject to paragraph (7), theuser of aninstalled system and the owner
of amobilesystem shall:

(@ ensurethat those partsof the pressure systemincluded in the scheme of
examination areexamined by aCompetent Person withintheinterval sspecifiedin
the schemeand, wherethe scheme so provides, beforethe systemisused for the
first time; and

(b) before each examinationtakeall appropriate saf ety measuresto prepare
the system for examination, including any such measuresasare specifiedinthe
scheme of examination pursuant to regul ation 8(3)(b).

()] Whereacompetent person undertakesan examinationfor thepurposes
of paragraph (1) heshall carry out that examination properly andin accordancewith
thescheme of examination.

Examination of apressure system can be undertaken by the user or owner
themselvesas Competent Persons, providing they havethe necessary attributesand
candemonstratethat the processof examination and reportingissufficiently
divorced fromany related productioninfluence- i.e. that the examinationisfair and
reasonableand that no“ management” influence hasbeen brought to bear onthe
resultsof the examination.

For major pressure systemsthereisclearly an economic risk factor and most users
will elect to have examination compl eted by appropriate engineering inspection
bodies (asthismay berequired by their insurance companies), but for minor
systemsthereisan argument for in-house examination wheretheskill exists. The
user cannot leaveall thework to the Competent Person but hasto ensuresafe
conditionsand accessprior to examination - thiswill belaid downinthewritten
scheme of examination and may include erection of scaffolding, removal of lagging
and cladding, cleaning, provision of lighting and communication if necessary, plusthe
necessary plant operational statusasdiscussed earlier. Any preparation must be
done according to asafe system of work including permitsto work for the actual
examination and any testing required.

Itistheuser’ sduty to ensurethat the examination takesaccount of all the
requirementsof thewritten scheme of examinationanditisthereforewiseto co-
ordinate Competent Person examinati on activitiesincluding recording, withamember
of staff whoisaresponsibleengineer, or delegateit to amanaging engineer.

The Competent Personisunder alegal duty to conduct the examination properly
andtotakeaccount of all requirementsof thewritten schemeof examination. With



thisinminditisworth considering liability issueswhen deciding on aCompetent
Person.

1152 Compressed air

Compressed air can bedangerousif usedincorrectly, and guidance may befoundin
HSG 39:

1 Never use compressed air for cleaning. Thepressurefrom nozzlesmay
blow particlesof dirt and dust into the eyes, earsor skin of the person using the
nozzlefor cleaning or of othersinthevicinity.

2. Do not dust yourself down with the compressed air nozzle.
3. Indulginginhorseplay with compressed air can havedisastrousresults.

Personsemployed to use compressed air in carrying out aspecific work task must
be correctly equippedto preventinjury. Theminimum requirement istowear eye
protectorsthat conformto current British Standards.

1153 Machinery

Therequirement for saf ety precautionswhen operating or workingonall typesof
machinery cannot beoverstressed, inthat thelikelihood of an accident occurringon
moving machinery isinvariably high. Itisessential that all thosewhowork onsuch
machinesare adequately trained asto the operation and the saf eguardsfitted.

M achinesmust hot be used unlessproperly guarded (or operativesaretrained). All
damaged guards/security measuresmust bereported.

116 SAFETY SIGNSAND PIPEL INE IDENTIFICATION

116.1 Safety signs

TheHealth & Safety (Safety Signsand Signals) Regulationsappliestosignsthat give
ahealth and saf ety messageto peopl e at work by using certain shapes, coloursand
pictorial symbols. Therearefour basictypesof safety signswhichthe Regulations
requireto conformto current British Standards:

1 Solid bluecircle: mandatory (To giveinstructionsof actionrequired);

2. Red circlewith red band acrossthediameter: prohibition ( Donot do’);
3. Y ellow trianglewith black border; caution (* Warning of danger’);

4. Solidgreensguare: information (* Safeconditions’)



Graphic symbolsmay beplaced in the above shapesto give them more meaning and
theremay also betext affixed to them.

1.16.2 Pipework identification

Pipework should bemarked clearly astothe contents. Thiscanbeachieved by
marking themin accordancewiththerelevant British Standards.

117 ASBESTOS (THE CONTROL OF ASBESTOS AT WORK
REGULATIONS)

Although the supply and use of asbestosisnow banned in Britain except for certain
applicationswhereitiscrucial to thetask - the HSE estimatesthat around half a
millionworkplace premisesmay still contain asbestos- for example, asacomponent
of laggingor ceilingtiles.

Therevised control of Asbestosat Work Regul ationsreguireemployersand those
responsiblefor premisesto carry out asuitabl eassessment of their workplaceto
determinewhether asbestosis present and to manage any such asbestosto ensure
the heal th of occupantsand any otherswho may disturb theasbestos. Asbestosis
defined asany of thefollowing minerals: crocidolite, amosite, chrysotile, fibrous
anthophyllite, fibrousactinolite, fibroustremolite and any mixture contai ning any of
these.

Beforecarrying out work on any substance suspected of being asbestos, aperson
whoiscompetent to advisemust becalled uponto giveadviceonitspossible
composition. Such apersonwill advise onthe measuresthat must betakento avoid
any hazard to the occupantsor otherslikely to be affected. Companieswith
ashestosontheir premisesshould hold the appropriate documents.

118 COSHH

TheControl of SubstancesHazardousto Health (COSHH) Regul ations 2002 covers
virtually all substanceshazardousto health. Only asbestos, |ead, materials
producingionizing radiation and substancesbel ow groundin mines(whichall have
their ownlegislation) areexcluded. TheRegulationsset out measuresthat employers
must implement. Failureto comply with COSHH, in additionto exposing
employeesand otherstorisk, constitute an offence and i s subject to penalties under
theHealth & Safety at Work Act 1974.

Substancesthat arehazardousto healthinclude:

1. Thoselabelled asdangerous (i.e. very toxic, toxic, harmful, irritant or
corrosive);
2. Agricultural pesticidesand other chemicalsusedinfarming;



3. Thosewith occupational exposurelimits;

4. Harmful microorganisms;
5. Substantial quantitiesof dust;
6. Any material, mixture or compound used at work, or arising fromwork

activities, which can harm peopl e’ shealth.

Inworks, premises, factories, etc. therewill be substancesin usethat comewithin
the control of COSHH. Seek advice!

TheControl of Lead at Work Regulations appliesto work which exposes persons
(both employeesand others) tolead asdefinedin Regulation 2(1). Significant
hazardswhich canresultin harm caused by |ead are:

- Leadinaformthat can beingested or inhaled (accumulationin the body
leadstolead poisoning).

- L ead paint or sheet leadishazardousif reduced to dust by grinding or
grit blasting, or to fumeby hot processes.

- Gascutting or welding of |ead painted surfacesisvery hazardousasthe
temperatureswill reducetheleadtofume.

120 LEGIONNAIRES DISEASE

L egionnaire’ sdiseaseisaninfection caused by thelegionellapneumophilaand other
bacteriafromthefamily legionellae. Thebacteriumisnaturally occurring, andisable
to proliferatein man made systemsor water services, typically those heated to
between 20-45degreesCelsius.

Thesubsequent risk of the bacteriaescapinginto theatmosphere asbreathable
water dropletsor vapour can causesignificant risksespecially totheelderly, theill
and thosewho smoke. Much useful information may be obtained from HSE
Approved Codesof Practiceand other guidancedocuments.

Thesignificant hazardswhich could giveriseto the contraction of legionellosisare:

- Water systemswhichincorporateacoolingtower.

- Water systemswhichincorporatean evaporation condenser.



- Hot water services.

- Hot and cold water servicesof any sizein premiseswith susceptible
occupants.

- Humidifiersand air washers, creating water dropl ets, wherewater
temperatureislikely to beabove 20 degrees Celsius.

- Spabathsand poolswherewarmwater isrecircul ated.

Exposureto harmful organisms, includinglegionella, iscovered by the* Control of
SubstancesHazardousto Health Regulations1999”.

All water systems should beregularly checked and maintai ned sufficiently by
personswho are competent to ensure efficient operation.

M oredetail ed guidance can befoundinthe Approved Codeof Practiceand Guidance
Legionnaires disease: The control of legionella bacteria in water systems L8 2000
HSE BooksISBN 07176 17726, ref L8.

Legionnaires disease: A guide for employers—1AC27 (rev 2).

121 OTHER INFORMATION

Numerousleafletscan beobtained fromthelocal officesof the Health and Safety
Executiveor HSE Information Points. Remember, if you have any doubts about the
health and safety risksinvolved inyour undertaking you must seek advice. This
information may beobtai ned from your company safety officer, consultants,
manufacturer/supplier or equi pment/material/substance, HSE or local Environmental
Health Office. Usetheir expertiseand knowledge. Do not becomeastatistic.

122 ASSESSMENT OF POTENTIAL HAZARDS

TheManagement of Health & Safety at Work Regulationsrequiresthe carrying out
of arisk assessment so that the risksto employees and otherswho may be affected
by their actions, are clearly identified and adequately controlled. Thereareno fixed
rulesfor undertaking arisk assessment although therearegeneral principlesto
follow. Thedetail intherisk assessment will depend onthe nature of the
undertaking and thetype and extent of thehazardsand risksand will bebroadly
proportional totherisk. Guidanceisavailablein HSE IND(G) 1631, Five Stepsto
Risk Assessment and |GEM SR/24 Risk Assessment.

A risk assessment should be compl eted by apersonwhoiscompetent. i.e. someone
trainedin the processand knowledgeabl e about thetask to identify all the hazards



andtheir appropriatecontrols. Inthemain, risk assessment should be undertaken
by linemanagersinvolving or consulting withtheworkers. Healthand safety
professionalsmay beinvolvedintheprocess, particularly inthe case of a
sophisticated technical assessment, e.g. measurement of noiseinaworkshop,
thermal comfort in an office, gaslevelsin aconfined space.

A structured approach to carrying out risk assessmentsispreferred.

A general risk assessment of acompletework area, awork activity or process, can
beastarting pointtoeliminatetrivial risksor risksrequiring nofurther action. This
assessment will indicatetherisksrequiringafuller assessment or perhapsmore
sophisticated assessment techniqueshby aspecialist. Quantified risk assessments
will beneeded only in some casesand theseareusually covered by specific
Regulations (noise, manual handling, COSHH). A detailed risk assessmentis
warranted if therisksare considered to be potentially severe, occurring frequently
and affecting large numbersof employeesand thusconsidered to beamediumtohigh
risk.

Genericrisk assessmentsmay be devel oped by tradeassociations, empl oyer bodies
or other organisations. Thereforeit may beworth using these asabuilding block
uponwhichto customisetherisk assessment torefl ect the specific circumstancesin
whichthework isundertaken (e.g. humid conditions, by young persons, restricted
space, poor lighting). Generic risk assessmentscanonly beusedif they are
appropriatetothework and theassessment i sadapted to the actual work situation.

Y oung workersare seen asbeing particularly at risk because of their possiblelack of
awarenessof existing or potential risks, immaturity andinexperience. Employers
may not takeyoung personsinto their employment unlessarisk assessment has
been carried out, or an existing assessment hasbeenreviewed, in order to ensurethat
any riskstothoseyoung personsareidentified and addressed.

123 PERMITSTO WORK

Wherethereisarisk totheemployee carrying out work, apermittowork should be
used. A permittowork isaformal written means of making surethat potentially
dangerousjobsareexaminedfirst, beforeauthorizing thework to commence. Itstask
istwofold: it ensuresthat the person making the system safe and the personwhois
to carry out thework have both checked that it issafeto carry out the work task.
Permitstowork cannot betransferred to other parties. If any circumstanceschange
fromtheissueof theoriginal permit towork, it must be cancelled and anew one
prepared.

Permitstowork can be of differing formats. Therefore, itisessential that whena
permit to work hasbeenissued it should beread carefully and understood and all



possiblemeasurestakentoreduceor eliminatetheknowndanger. Permitscanbe
issued for avariety of work tasks (e.g. work on high voltage el ectrical systems,
steam boilers, hot work, confined spaces, etc).

124 LONE WORKING - WORKING AL ONE IN SAFETY

Thereareanumber of specificinstanceswherework aloneisnot legally allowed,
such asin confined spaces, or with el ectrical work whereliveelectrical conductors
areexposed. Therequirement withinthe MHSWR meansthat in any job or task
whereaperson may work alone, theriskshaveto be assessed, taking account of the
differencesthat will exist becausethe personisunaccompanied.

Special Requirements for Risk Assessment

Aswithany other aspect of health and safety at work, thisbasic approach canbe
used for loneworking. Withintheconcept of a“ safeplace”, account needsto be
taken of theworkplace and work risks, emergency arrangements, communication and
supervision. Withinthe*" safeperson” part of the equation we need totakeaccount
of theindividual themselves, whichincludestheir health, abilitiesand training, etc.
Thereisoverlap alsowith theneed for communication and supervision.

Somework isobviously highrisk - work insideaconfined spacewheretheremay be
anatmospherethat isimmediately lifethreatening, although thelikelihood of this
obvioustypeof hazardisvery low inan officeenvironment. However, maintenance
work isafrequent requirement in all buildings, including offices, and thismay
sometimesbecarried out in circumstancesthat constituteloneworking.

Work on electrical systemsisan example of where other legislation may prohibit
loneworking. Other examplesare scalding, chemical spills, and being overcomeby
fumes. However, for thevast majority of maintenancetasksno such prohibitions
will exist and the proposed work woul d haveto be assessed. Whereemployeesare
towork alone, such asstaying | ate, working over aweekend, work at home, etc,
therewill probably befew potential problems, provided acheck ismadeon basic
requirementssuch asthe security from attack, having adequatetravel arrangements,
communicationandsoon.

TheHSE haspublished guidanceonloneworkingintheformof afreeleafl et
IND(G)73(rev), Working AloneIn Safety. Thisguidanceisprimarily about
controlling risksto theloneworker. Other factorsthat may need to betakeninto
account couldincludethe mental attitude of theintended loneworker - some people
may not want to work alonebecause of fearsabout personal saf ety, inexperienceand
concernsabout their ability to carry out theintended task satisfactorily.



Particular Hazards

With someloneworking, thepotential problemshavebecomewell known. Women
workingaloneinjobssuch asestateagency andtherisk of violenceor abductionare
acasein point. For someworkersinsidetheir employers' premises, violence may
still beapossibility and security personnel can beonegroup at risk.

125 CONTRACTORSAND LEGISLATION

All organisationswill probably use contractorsat sometimeto carry out work of
varioustypes. Thiscanrangefromvery simplework such aswindow cleaning,
office machinery repair or security servicesup to amajor construction project to
expand or refurbish premises.

Any arrangementsby an organisationto useacontractor will result in anetwork of
statutory dutiesfor health and saf ety being created. All partieshaveto fulfill their
legal responsibilitiesaswell asthosewhich will beimposed by any contractual
arrangement.

Themain dutieswhich will apply to the use of contractorsare containedinss.2, 3
and 4 of theHealth and Safety at Work Act 1974(HSWA). Thesehavebeen
further defined in regulations 11 and 12 of theM anagement of Health and Safety
at Work Regulations(MHSWR).

The Construction (Design and M anagement) Regulations(CDM Regul ations)
imposesmore detailed requirementson thoseinvolvedin any constructionwork as
client, designer or contractor.

Typically thecompany will require submission of contractor’ ssafety policy
documentation along with their tender, together with copiesof any relevant risk
assessmentsregarding thework to becarried out.

Some companiesprovidecontractorswith safety informationthey will need withthe
invitationtotender, but most issuethisonly tothefirmthat isawarded the contract
ingoodtimebeforework commences.

CONTRACTOR'S SAFETY INFORMATION (RECORD 1) - SEE PAGE 45

Thisrecord formsacompany statement of saf ety requirements (and, as such, should
beincluded inacompany’ smain safety policy document). It should be signed, dated,
etc by the person who will eventually award the contract, and sent with the
“invitationtotender” documentsto all those being considered for any work.



NOTICE TO CONTRACTORS (RECORD 2) - SEE PAGE 46

Record 2 should form part of theformal control measuresto ensuretheon-site
safety of contract staff, company employeesand other visitors, whilst contract
work isinprogress. Thedocument should be compl eted by the company manager
responsiblefor boththedirect supervision of thecontract work andtheareain
which thework takes place.

Thecompany manager should hand therecord to the senior contractor toread and
compl etethe subsequent declaration. Thelower part of therecord should then be

compl eted by the company manager, detached and handed to the senior contractor.
Theduly signed Part 1 should be retained in company records.

126 THE WORKING TIME REGULATIONS
TheWorking Time Regulationsfirst cameinto force on 1 October 1998. The
Regulationsimplement the EC Working TimeDirectiveand the partsof the EC
Y oung Workers' Directivewhichrelateto adolescents. Thenew rightsthat the
Regulationsgivetoworkers can be summarised as:

* Four weeksannual paidleave

* 11 consecutive hoursrest in any 24 hour period and onedaysrestina
week

* A limit of an average of 48 hoursinaweek inwhich aworker can be

requiredtowork

* A limit of anaverage of eight hourswork in 24 hoursfor night workers.
In more detail the provisionsare asfollows.

1 TheRegulationsapply toworkersover theminimum school |eaving age.
A worker issomeonewho hasacontract of employment or who undertakeswork

under other formsof contract, such asagency workers, freelancers, etc. The
Regulationsdo not apply to:

@ Self-employedpeople

(b) Transportworkers

(c) Seafishing or other work at sea
(d) Doctorsintraining



(e) Certaincivil protection services.

2. A limit of anaverage of 48 working hoursper week isset. Thestandard
averaging periodis 17 weeks, but can be extended to 26 weeksif theworkersare
covered by derogationsof up to 52 weeksby an agreement between employersand
workers. Individualscanvoluntarily apply to disapply thelimit.

3. Thereisalimit of an average of eight hoursin each 24 hour period for
night workers. Thestandard averaging periodisagain 17 weeks. If night work
involvesspecial hazardsor heavy physical or mental strain, thereisastrict limit of
eight hoursin every 24 hour period (rather than an average). Night workersare
entitledtoaheal thassessment (adol escent workersto aheal th and capacities
assessment) before being required to perform night work and at regular periods
afterwards.

4. Workersareentitled to oneday off each week (adol escent workersto
two days).

5. Workersareentitledto 11 hoursconsecutiverest per day (adol escent
workersto 12 hours).

6. Workersareentitled to aminimum 20 minuterest break if their working
day islonger than six hours (adol escent workersto aminimum 30 minutesif they
work for longer thanfour and ahalf hours).

7. Workersareentitledto four weekspaid annual |eave.

Thereareanumber of derogationswheretheaboverequirementswill not apply. For
example, whereaworker’ sworking timeisnot measured or predetermined or can be
determined themselves, only the paid annual leave provisionsapply. Inspecified
circumstances, derogationsareallowed, solong asworkersreceive compensatory
rest. Thesecircumstancesinclude:

(@ Security and surveillanceactivities

(b) Activitieswhere continuity of serviceor productionisneeded, e.g.
hospital services

(c) Wherethereisaforeseeablesurgeof activity.

Thereguirementsal so do not apply wherethereisforcemajeure, i.e. unexpected and
unpredictable occurrences beyond an employer’ scontrol.

Collective agreements can be madewith anindependent trade union. Workforce
agreementscan be madewithworkerswherethereisno recogni sed trade union.



Section 2 - The Boilerhouse
21 INTRODUCTION

Inadditiontothegeneral considerationsasstated i n section oneof thisdocument,
thereare specific considerationsthat must be given to the steam boiler house. The
HSE haspublished two guidancenotes, PM5 Automatically Operated Steam and
Hot Water Boilers, and PM60 Steam Boiler Blowdown Systems. Inaddition, The
Pressure Equipment Regul ationsand Pressure Equi pment Safety Regulationsare
entirely relevant. The Safety Federation (SAFed) hasal so produced aguidance note
PSG2, which containsvaluableinformation for the operator of existing steam boiler
plant. Finally, anyonewhointendstoinstall fuel-fired boiler plant must ensure
compliancewiththe Clean Air Act (1963) and the specific requirementsof the
relevant Local Authority. |PC/IPPC and the Large Combustion Plant Directive may
also apply. The Dangerous Substancesand Explosive Atmospheres Regul ationswill
apply tomost installations.

22 THE HAZARDS ASSOCIATED WITH THE BOILERHOUSE

23 EFUELS

Fuel-fired steam boilersmainly operate ongasor oil, although somecoal-fired plant
remainsinuse. Other equipment used to raise steamincludeswaste heat boilers,
incinerators, el ectrode and el ectric boil ers, and waste derived fuel ssuch ascokeoven
gas.

Any firesystemsshould be capabl e of easily beingtested periodically, and systems
employing automatic el ectrical opening of safety circuitsshould providefor
convenientre-establishment.

Careshouldbeexercisedin ng heavier-than-air gases, bethey fromfuel such
asL PG, or frompartially vaporised liquids such asfuel oilsor thermal heating oils.

231 Gasand LPG

Thedesign of natural gasand L PGinstallationsin boilerhousesiscovered by the
I nstitution of GasEngineersand M anagerspublication UP/10.

Themain difference between thetwo gastypesisthat low level ventilation must
alwaysbefitted when L PG isbeing used. Standards covering theinstall ation of L PG
cylindersandtanksareavailablefromthe LPGA.

The Dangerous Substancesand Explosive Atmospheres Regul ationshas
implicationsfor all usersof gas. In particular thereisaneed for



existing plant to havearisk assessment prepared before June 2006 to
determineif thereareany requirementstoretrospectively apply hazardous
areaconsiderations. Itisnotlikely that therewill beany implications

for plant designed andinstall ed to recognized standards, inwell

ventilated areasand which areregularly maintained wherethe gas pressure
isnot morethan 100 mbarg. Thelnstitution of Gas Engineersand Managers
(IGEM) areto publish guidance on thissubject later in 2003.

Theapplication of hazardousareaswill to some extent be affected by the manning of
theplant room aswell aswhat, and how often, checksaremadefor gastightness
and/orleakage.

Gaspipework installation requirementsareincluded within|IGEM UP/1and UP/2.
Inall casesitisrecommended that alinediagram bedisplayed at variouspointsin
the plant room to show thelocation of emergency manual valvesat tanksand meters
and at theplant room. Theapplication of AutomaticIsolationValvesisdetailed
within UP/10, but thesearenot often required for low gaspressureinstallationsin
aboveground boilerhouses.

Relevant training requirementsfor industrialistsareoutlined in HSE booklet COP 20
- Standards of Trainingin Safe GasInstallations (1987).

Notethat L PG ismoredensethanair, so detectorsmay berequired at low level e.g.
intrenches. Low-level ventilationisnot only required at all timesin associated plant
rooms, itisalsorequiredin storageareas.

Rubber gashoseshavea5-year life, and their timely replacement should be
documented.

23.2 Oil

Oil will needto bestored onsiteinafully bonded areato contain any leaks. In
additionto being afirehazard, leakswill cause slippery surfaces, soitisimportant
tocleanupany spills, however small. Intheevent of amajor leak thereisan
environmental issue, and advice shouldimmediately be sought fromthe L ocal
Authority. Spilt oil must not, under any circumstances, be put to drainwithout first
being suitably treated. Heavy fuel oil tanksand pipework may require steam
heating, inwhich case consideration should begiventoinstalling an oil contamination
detector inthecondensatereturnline. Thisisbecauseoil contaminated condensate
will bereturnedtotheboiler, whereit will may collect on heat transfer surfaces,
leadingtolocalised overheating and possi bl e catastrophicfailure of theboiler shell.

Heavy fuel oils, heated for transfer and combustion purposescan scald and emit
flammable gasses.



233 Coal

Coal will requiremechanical handling, and protective guardsmust be putin placeto
prevent personsor clothing being accidentally drawninto the handling equipment.
Aswithoil and L PG, coal must be stored on site, and consideration must begivento
safe storage and containment in the event of the outbreak of fire. When pulverised
into dust, coal isconveyed using compressed air, and ishighly abrasive.

234 Electricity

Themain hazard associated with el ectricity that of el ectrical shock. RCD devices
haveimproved safety, althoughitisusually not practicabletoinclude such devices
on high-powered industrial equipment. Respect must be shown for thispotentially
lethal hazard. All electrical cablemust besuitably protected withinconduit, or be
supported on cabletray. Damageto cableswhichform part of acontrolscircuit,
although possibly not exposing hazardous voltage, may cause essential safety
controlstomalfunction. Any electrical cableshowing signsof damagemust be
attended towithout delay. Adequate earthing must be ensured at thedesign stageand
attention paidtotheintegrity of earthing duringthelifeof theequipment.

235 Voltage

Itisimportant that an electrical planisheld and properly maintained for thesite.
All electrical equipment shouldbeclearly labelled. Portablepower toolsand other
equipment, where practicable, should be 110V centre-tapped earth. Portable

el ectrical equipment must beroutinely inspected and tested.

236 I solation

Before any maintenancework isperformed, itisimportant to ensurethat the
equipment isproperly isolated, and the circuit provento besoisol ated.

237 Control panels

Control panelsshould befitted withlocks. Main power switchesshouldfacilitate
padlockinginthe“off” position by maintenancestaff. Control panel doorswill
normally befitted withisolators, and it isimportant not to breach this safety device
except where essential for maintenancework to be performed.

24 TEMPERATURE

Thereare many partsof asteam boiler and itsancillariesthat operate at high
temperature and aretherefore capable of causinginjury. Theseincludeinspection



openings(which areusually not insulated), the smokebox of ahorizontal boiler,

level control chambers, and level gauge glassesand their connecting pipework. Note
that blowdown pipework and safety valve discharge pipework may rapidly reach
high temperature. Consideration should be given toinsulating this pipework in order
to providepersonnel protectionif itisin close proximity to operators.

24.1 Burners, furnaces and flues

Thesepartsof aboiler aregenerally insulated wherever practicable. Nevertheless, the
hightemperaturesaresuchthat even brief contact can causeseriousskininjury. Itis
important that fluesarerouted so asnot to cause any obstruction or interferewith
headroom. Wherethiscannot beavoided, suitableguardsshould beputinplace,
failingwhichwarning placardsare necessary. Burner equipment being disassembled
canbeextremely hot, sospecial careisrequired.

242 Steam and condensate pipework

Steam, HPHW and MPHW pipework will operate at high temperature, and inthe
interestsof both efficiency and saf ety should befully insulated. Valvesshouldalso
beinsulated. Pipework must be routed at saf e height or so asnot to causeatrip
hazard. Notethat superheated steam |eaksareinvisibleand can cause seriousinjury.

243 Feedwater tanks

Feedwater tanks, hotwells, and deaeratorsmay operate at near to boiling point.
Insulationisthereforeimportant, bothintermsof energy efficiency and safety. In
someinstanceswherethereisahigh proportion of hot condensatereturningtothe
tank, boiling overisinevitable. Sometimesthedecisionisthentakentonotinsulate
thetank in order to mitigate the problemsof boiling. Insuch casesitisessential to
placewarning placardsto advisethat thetank isvery hot. Special attention should
bepaidto any indication of water hammer in thetank, which may eventually cause
thetank tofracture, causing amajor leak of scaldingwater. Many feedwater tanks
arefitted with alive steam injection systemfor heating. Attention should bepaidto
thelevel of noiseproduced by either the heating steaminjection systemor
condensate return pipework. Excessivehammering noiseissymptomatic of a
probleminthesesystems, and can resultin severedamageto thetank, causing
scalding hot water spontaneously to leak out ingreat quantity. Attention should
also bepaidtothecondition of any external level gauge glasses, and they should be
fitted with adequate protection to prevent physical damage.

244 Safety Valves

By their very nature, steam safety valves can suddenly open, causing rapid heating
totheir discharge pipework. Such pipesshould therefore be safely routed and



consideration begiventotheirinsulation. Thedischargefromasafety valvemust be
directed to asafe point whereitsefflux cannot causeinjury. Drain pointsfroma
steam safety valveor rel ated pi pework should be piped to asafeand visiblelocation.

25 PRESSURE

Themain pressurised element in aboilerhouseisthe steam boiler itself, the steam
pipework, and thefeedwater pump. Whenworking on apressurised system, itis
important to ensuredouble-isolation. Steamisan erosive medium, andasmall leak
acrossanimperfectly seated valvewill causecharacteristic‘ wire-drawing’ damage.
On high-pressure and superheated systems, adoubl e-block and bleed systemisthe
best meansof isol ation; additionally, disconnection followed by thefitment of
adequately rated spectacleblindsor blanking flangesmay be deemedto be
appropriate.

251 Steam pipework

Any steam leaks must beimmediately fixed. Steamisvery erosive, and asteam leak
will intimeget worse. A leaking gasket may spontaneously blow-out, anda
threaded joint can suddenly fail. Leaksaround drain plugs, for exampleinY -type
strainers, areaparticul ar danger, becausethethread may fail and plug may become
blown out at highvelocity. Valvesused on steam servicewithinthe boilerhouse
should bemadeof ductileiron or steel. No steam valve should be opened quickly
because of thepotential for causing thermal shock and water hammer damage. Steam
pipework will undergo thermal expansion, so the pipework system must incorporate
adequatefreedomthroughitsgeometry and mounting, or by theprovision of
expansionjoints. Notethat expansion jointsareintended only to accommodate
longitudinal expansion of the pi pework - they must not beusedto allow or to
compensate for lateral expansion or pipework misalignment. Notethat leaks,
particularly from superheated steam systemsmay not bevisible.

251 Condensate pipework

Although often operating at |ow pressure, condensatereturn pipework can be
pressurised either by acondensate return pump, or through leaking steam traps.
Unduewater hammer noisein the condensate pipework usually indicatesasteam
trapthat hasfailedinthe open position. Thisshould beattendedto.

2.5.3 Feed water pumps

Thefeedwater pump necessarily hastodischargeat higher pressurethantheboiler

itself, so proper isol ation of thewater inlet and outl et pi pesmust be established if
thepumpisto beremoved or worked on.



2.5.4 Safety Valves

Notethat saf ety val ves should have pipework that is properly drained so that it
cannot containwater that could freezeand block. Thedischarge pipework of the
valveshould not haveany restriction, and should berouted with the minimum
number of bends.

26 VENTILATION

Correct and adeguate ventilation isessential for avariety of reasons. Notethat fresh
airingresshasto cater for combustion equipment aswell asany other air consumers
inthe sameroom. Ventilation requirementsstated in IGEM UP/10 may be used for
oil and gasfired equipment. Wherefresh air isintroduced mechanically, the system
must beinterlocked with any air consumerssuchthat if theingresssystemsfail it
inhibitsthe operation of theseair consumers.

26.1 Dissipation of excessive heat

Because of the heat generated by aboiler, ventilationisrequired for cooling
purposes.

26.2 Supply of air for combustion

Anadequatesupply of air for combustion must be established by theprovision of
ventilation, unlessthecombustionairisspecifically ductedintotheburner air intake.

26.3 Dissipation of gas leaks

Thereisahighrisk of gasexplosion caused by an accumulation of gaswithina
poorly ventilated room or basement. Adequate natural ventilation must be provided,
and wherethisrelieson afan system, thefan must beinterlocked with the burner to
ensurecompletesafety. Wherethereisarisk of an accumulation of gas, measures
should betaken to eliminate the problem and consideration may begiventothe
application of aleak detection system.

264 Flue gasses

Itisessential that the pressurein aboilerhouse should never becomenegativerelative
totheoutside. If thiswereto happen, the productsof combustion may bedrawn
back into the boilerhouse, causing aserious safety problem. Flue gassesmust be
discharged through apurpose-madeflue system and discharged at asafelocation as
dictated by the Clean Air Actandlocal planning requirements. Alternatively aflue
dilution system may be used subject to being interlocked with the burner controls. If
mechanical extraction systemsare employed, thenfailure of the extracting system



must inhibit the operation of therelated appliances. All combustion analysispoints
should be of thereseal abl etype and never | eft open.

27 EXPLOSION
Themost likely causes of explosionintheboilerhouseare:
271 Explosion or fire dueto leak of fuel in the boilerhouse

Itisimportant that adequate ventilationisprovided in order to mitigatethisrisk.
Thecondition of pipework adjacent to gasboostersrequiresparticul ar attention. On
oil-fired boilers, afusiblelink isrequired to be placed abovethe burner, suchthatin
theeven of afirethefuel supply isimmediately cut off. Notethat coal dust can, in
theappropriateratiowith air also beexplosive. It must be noted that whereas
natural gasislessdensethanair, LPG hasgreater density than air. Gasdetection
equipment , if fitted, shouldthereforebeinstalled at aheight appropriatetothegas
properties.

272 Explosion within the furnace of the boiler

There have been many instances of expl osionwithinthefurnaceof aboiler, causing
varying degreesof danger to personnel. Theseoften arisewhenthereisaproblemin
getting aburner toignite, requiring frequent attemptsto start theboiler. Under such
circumstancesthereisthetemptation to bypasstheair purge period, something that
isahighly dangerous. Theair purgeisessential inorder to clear thefurnaceof all
unburnt gassesor oil fumesprior to ignition. Explosions may also arisedueto off-
ration firing and maintenance should ensurethat thefuel/air control systemis
working correctly throughout theturndown range.

273 Explosion dueto failure of the pressure vessel

Structural failure of the pressurevessel will most likely be caused by loss of boiler
water and will lead to the uncontrolled rel ease of agreat quantity of stored energy.
Regular inspection of theboiler will be statedinthe Written Scheme of Examination.
Thiswill typically (but not necessarily) consist of anannual inspection of theboiler,
intended to identify any structural defectsthat may have devel oped sincethe
previousinspection and which could giveriseto danger, and the GN4 test typically
at five-year intervals, (although more frequent testing may be determined by the
competent person,) whichincorporatesNDT of critical weld areaswill further
establishtheintegrity of the pressurevessel by identifying underlying structural
defects. Having eliminated structural problems, explosionismost likely to be caused
by failure of the high-pressurelimiter and/or safety valve. Common causes of
explosion areeither low water level or poor water quality. Low water level will cause
the heat exchange surfaces of theboiler to becomepartly exposed abovethewater,



leading to overheating and catastrophic mechanical failure. Poor water quality can
arisethroughfailureto blow downtheboiler, |eading to theaccumulation of solidsin
the bottom of theboiler, or thedevel opment of scale ontheheat exchange surfaces
resulting fromfailureof thewater treatment facility. Furthermore, theboiler
feedwater may itself becontaminated, often duetotheingressof processmediainto
thecondensatereturnsystem. All of theseconditionswill placealayer of heat
insulating material ontheheat transfer surfacesof theboiler, resultinginlocalised
overheating andfailure.

28 THERMAL SHOCK AND WATER HAMMER

Caremust always be exercised when operating asteam valve. No steam valve should
beopened suddenly, asthiswill spontaneously apply heat to thedownstream
piping system. Thissudden application of heat will causethermal shock. Great
stresses can devel op within componentsdueto differential thermal expansion.
Condensatewill rapidly beformed, to be carried with the steam at high vel ocity
thereby causing mechanical water hammer. These conditions can cause catastrophic
failureto the pipework and/or valves, resulting inthe sudden discharge of steam. It
should be noted that the HSE recommend that grey cast iron not be used on steam
servicelocal toasteamboiler. (Seealsotherelevant boiler standards). Boiler crown
and secondary isol ating val vesshoul d bemade of amoreductilematerial suchas
steel or ductileiron. Inthecase of largeisolating valves, aseparate small ‘warm-up’
valvemay befitted to bypassthemainvalve.

29 BOILER BL OWDOWN

Thewater that isdischarged from aboiler during blowdown will be very hot and will
incorporateasignificant proportion of flash steam. Thetraditional manner of dealing
withthishazard wasto use ablowdown pit, however there have been many
instanceswhere serious deterioration of the blowdown pit hasgone unnoticed,
|eading to thefoundationsof buildingsbeing seriously damaged. TheHSE
recommendsthat all new install ationsuse ablowdown vessel - seeHSE Guidance
NotePM60.

29.1 HSE Guidance Note PM60

ThisGuidanceNoteprovidesdetailed guidance on the safedesign and operation of
blowdownsystems.

Particular attention should be paid to multi-boiler instal lationsin order to provide
safe conditionsfor personsto enter boilersfor the purposes of inspection or
maintenancework. Suchinstallationsrequirethat the blowdownvalvesbekey-
operated, or if automatic, that asafeinterlock be provided between the blowdown
controllers. Inaddition, check valvesandisolating valvesmust beinstalled onall
blowdownlines.



2.9.2 The Blowdown Pit or Vessdl
2921 The Blowdown Pit

Blowdown pitsmust beinspected at regular interval sto ensuretheir integrity. There
have been many instancesof structural failure, following which the scouring action of
blowdown has caused serioussoil erosion. Such erosion hasbeenknownto
underminethefoundationsof buildings. Becausethe condition of blowdown pitsis
difficult to monitor, HSE recommend, in PM 60, the use of ablowdown vessel.

2922 The Blowdown Vessdl

Theblowdown vessel or blowdownreceiver isapressure-vessel intowhichthe
blowdown of asteam boiler isdischarged. Thevessel may beeasily inspected. Note
that ablowdown vessel operatesby radiating heat, and it should therefore not be
insulated. Where necessary, personnel protection should thereforebeby abarrier.

2923 The Water Industry Act 1991

Section 111(1)(b) prohibitswastesteam or any liquid at atemperature higher than
43°C being discharged to public sewers. Theability of ablowdown vessel to
dissipate heat will often ensurecompliance. Most blowdown vesselsmay be
provided with an automatic valveto add cooling water to thevessel in order to
prevent excessivetemperatureinthedrainage system. Such cooling systemsare
usually essential where continuous blowdown systemsarefitted.

210 CHEMICALS

Water treatment chemicalsmay be storedin or near to the boilerhouse. These may be
toxic, corrosive, or flammable. Caremust betaken to ensurethat they arestoredin
an appropriate placeandthat the storage areaisprovided with suitablewarning
notices. Whereappropriate, an eyewash facility and/or ashower must be provided.

211 ASBESTOS

Asbestosisawidely-used material andislikely to befoundinany boilerhouse.
(Thereremain concessionsthat still allow the use of asbestosfor arestricted number
of applications). The Control of Asbestosat Work Regulationsrequiresthat all
commercial andindustrial premisesbeaudited for the presence of asbestos, andthe
location of any asbestos or ashbestos-contai ning material sbe permanently recorded.
Anyonewhoisabout to undertake routineservicework or other building work
should check against theserecordsto determinewhether they will beexposedtothe
risk of asbestos. Asbestosisvery likely tobefoundinaboilerhouse. Themost



likely usesareasgaskets(see 1.10 below), asaninsulating material, either on pipes,
theboiler itself, or any other vessel such asthehotwell or storagecalorifiers. It may
also beusedinthestructure of the buildingitself, for exampleroofing sheetsor wall
panels.

212 GASKETS

M odern non-asbestos gasketsare made from many different materialsand someare
not suitablefor high temperaturesor pressures. Gasketsmust be selected carefully
andinstalledinstrict accordancewiththemanufacturer’ sinstructions. Torque
settingsmust beobserved. Notethat gasket ‘ paste’ isusually prohibited with new
materials.

213 TRIPS SLIPSAND FALLS

Thefloor of aboilerhousewill inevitably receive spills of water and oil. These must
becleaned upimmediately. Attention should be paidto the condition of access
laddersand elevated walkways. Low-level pipework such asblowdown lines should
beruninatrenchwhere practicable. Any pipework runsthat present atrip hazard
should be clearly marked.

214 THE SAFE OPERATION OF STEAM BOILERS

HSE guidance note PM5 should beread carefully. 1t containsimportant information
on the safe automatic operation of boiler plant.

215 TRAINING NEEDS OF BOILER OPERATORS

Great emphasisisplaced by the HSE, the I nsurance | ndustry, and other responsible
bodiesupontheneed for proper and adequatetrai ning of boiler operators. Training
coursesarewidely available. Any personswho are charged with responsibilitiesin
the boilerhouse must be properly trained and competent to carry out all required
functions. Theultimateresponsibility for ensuring due competencerestswiththe
person under whosejurisdictiontheboilerhouselies.

2.16 AUTOMATION AND DE-MANNING

Automationisnot anideal substitutefor permanent manning by trained personnel.
Nevertheless, financial constraintsand theavailability of suitable personnel haveled
toagreat deal of automationinrecent years. Whenever thesupervision of a
boilerhouseisreduced, itisessential to consider the safety implications. Thismay
reguirethat additional safety devicesbefitted to the boiler in order to compensate
for thereductioninsupervision.



217 START-UP PROCEDURES
2171 Start-up of the Boiler

Theunattended start-up from cold of asteamboilerisapracticethat isnot
recommended by theHSE. Thisisbecause of thedanger of excessivewater level
developingintheboiler whilst warming-up, leadingtothecarry-over of water into
the steam system, inturn causing destructivewater hammer.

Start-up of aboiler from cold must alwaysfollow the specificinstructionaslaid
down by themanufacturer. Theseinstructionswill includetest checksonthe
important saf ety control s, and these checksmust not beignored.

217.2 Start-up of the Steam System

Asstated under 1.7, no steam val ve may be suddenly opened, indeed doing so has
resultedin many fatalitiesover theyears. Inthe caseof large steam systems, a
warm-up procedure should be set in placeto ensurethat steamisolatingvalvesare
opened slowly so asto allow the steam pipework to heat up slowly. A small
bypassvalvemay beprovided for thispurpose. Alternatively, automatic slow-
opening systemsareavail ableto operatemotorised valves.

2.18 BLOWDOWN
2.18.1 Main Blowdown

Steam boilersmust be blown down on adaily basisat thestart of theday or, wherea
shift systemisinoperation, at thestart of each shift. Blowdownisrequiredto
remove precipitated solidswhich woul d otherwise coll ect at the bottom of theboiler
shell, forming aheat-insulating layer of mud, whichwould causelocalised
overheatinganddamagetotheboil er pressurevessel .

2.18.2 Total Dissolved Solids (TDS) Control

For all butthesmallest of steam boilersablowdown regimeshould beputin placeto
control thequantity of dissolved solidspresentintheboiler water. If allowedto
accumul ate to an excessive degree, the boiler water will foam, and boiler water will be
carried over into the steam pipework whereit may cause water hammer damage.
Automatic blowdown systems (TDS systems) are avail ablewhich can continuously
monitor the TDSlevel and blow down theboiler accordingly.

210 ROUTINE CHECKS

Unlessautomatic high-integrity safety devicesarefitted to comply with HSE
recommendationsregarding limited supervision, thefollowing checks should be made



onadaily basis. Theorder inwhichthesearelistedisnot significant: theboiler
manufacturer’ sinstructionsshould befollowed.

2101 Blowdown of level gauge glasses

Most level gaugeglassesarefitted with threevalves, and these should be operatedin
the appropriate sequencetoindividually blow through the steam and water
connections, thereby ensuring that the gaugesgiveatruereading. Note, however,
that thewater in the gauge of aboiler that isunder full working load might typically
be 15mmto 25mm |lower than thetruewater level intheboiler. Theboiler
manufacturer should beconsulted onthispoint. Theoperator shouldfamiliarise
himself with thenormal behaviour of thewater level intheboiler. Notethat
sightglassesthat becomeinternally cloudy or otherwise obscured may be
symptomatic of aproblemwith the chemical treatment of theboiler water.

2.10.2 Blowdown of external level control chamber(s), where fitted

Wherelevel alarmsand controlsarefitted in external chambers, it isimportant that
thechambersareblowndownto ensurethat their steam and water connectionsare
not restricted, thereby ensuring that the chamber truly reflectsthewater level inthe
boiler. Although very old boilersmay still befound with athree-valve system, this
isgenerally held to be unsafe asthereisthedistinct possibility that the valves may
not beleftinthecorrect position. Useof asingle sequencing purgevalvehasbeen
standard for many years on new boilers, simplifying the blowdown task, and
ensuring safe conditions.

2.10.3 Check on operation of low-level limiters

Itisimportant to check both thefirst and second low water level limiters. This
should be carried out in accordance with themanufacturer’ sinstructions.

If thelimitersarefittedin external chambers, thistask may be performed whilst
blowing down the chambers; aperiodic evaporation test may berequiredin order to
demonstratethat the sensing mechanismsdo not stick whenthewater islowered
slowly.

Wherethelimitersarefitted directly totheboiler, thewater should beevaporated
downtofirstlow, and only then beblowndownto second low.

2104 Operation of main blowdown valve

Thereguirement to blow down asteam boiler hasal ready been discussed under item
241



2.105 Check on TDS level

Whereautomatic TDS control equipment isfitted which incorporatesapermanent
TDSdisplay, thisvalue should be noted onadaily basisso that any trend may be
monitored. Notethat recalibration of TDS measuring equipment isrequired
periodically.

2.10.6 Check temperature of feedwater tank

Most feedwater tanks have atemperatureindicator. Thisshould bechecked. Any
unusual trends may point to faulty steam trapsor failure of asteam heating system.

2.10.7 Check operating pressure of boiler

Theworking pressureof theboiler(s) should be observed. Thedesign pressure of
theboiler must never beexceeded.

2.10.8 Visual examination for steam and water leaks

Aspart of thedaily check ontheboilerhouse, there should beaninspection for and
steam or water |eaks. Theseshould berectified assoonasispracticable.
2.10.9 Examination for fuel leaks

Closeattention should be paid to any undue smellsof gasor visibleoil leaks. These
should not beignored. Gasleakswarrantimmediate attention.

2.10.10 Audible check for water hammer

Any hammeringinthesteam pipework, condensatereturn system or feedwater tank
ispotentially dangerousand should beinvestigated.

21011 The log book
A logbook shouldbecompletedtorecordall daily i nspectionandtest procedures.
210.12  High-Integrity Level Controls

Many boilersaretoday fitted with someform of self-monitoring or self-checking
level alarm and limiting system. Thesesystemsare specifically approved to
facilitate extended operation without permanent supervision. Therequired
frequency of checking must be specified by themanufacturer and bedirectly rel ated
tothedesign of the safety related control systems. Typically, instead of requiring a
daily level alarmtest, boilersfitted with such equipment may only requiretesting
every 72 hoursor onceper week. Such systemsmust be designed, installed, and
commissioned with great care.



2.20 MAINTENANCE AND INSPECTION

A properly maintained and appropriately used steam boiler should give many years
of reliableservice. Only aboiler whichisinapositively unsafe conditionwill be
condemned at inspection. Frequent servicing and inspection can reveal underlying
problemswith water treatment or the manner in which the boiler isbeing operated,
enablingrectification bef ore seriousand permanent damageiseffected.

221 MAINTENANCE
All steam boilersshould be maintai nedin accordancewiththemanufacturer’s
recommendations. Anannual major serviceisessential, andintermediate services
may berequired every threeor six months. Major servicework isusually arranged
to coincidewithinspection asper the Written Scheme of Examination, which
typically takesplaceonanannual basis.

2.22 INSPECTION

I nspectionisan essential requirement, whereby aqualifiedindependent inspector,
the“ Competent Person” will examinetheintegrity of theboiler. The natureand
frequency of these examinationswill be specifiedinthe Written Scheme of
Examination.

I nspection may typically consist of an annual visual examination, withamore
onerousexamination of the boiler shell, incorporating NDT surveysof critical weld
areas, every fiveyears. Many shell-typeboilersmay al so require examination of
their longitudinal weld areato confirm that thereisno development of ‘ peaking’ in
thisareaof theboiler shell. Althoughtheseexaminationsareoftenreferredtoa
‘insuranceexaminations', it must be understood that examination by aCompetent
Personisalegal duty outside of any insurancearrangementsthat the boiler operator
may wish to make.



SPECIMEN RECORD 1: CONTRACTOR'SSAFETY INFORMATION

1. Background

(@

(b)

The Company fully recognises its responsibilities under current Health and Safety legislation and seeks to
achieve the highest possible standards of care for employees, visitorsand all otherswho may be affected by all
company activities.

To achieve the above objectives, it isacondition of contract that contractors shall comply with the requirements
of this document which forms part of the Company’s Safety Policy Statement.

2. Reguirements

(a
(b)

()
(d)

(e)
)

()]

All contractors shall have insurance cover for General Third Party Risks to an agreed minimum limit.
Evidence of cover isrequired asisathirty day notice of cancellation.

No faulty equipment or tools shall be brought onto site. Evidence of current safety will be required for certain
items such as portable and transportabl e el ectrical equipment and el ectrical tools, climbing safety equipment,
pressure systems and any other items specified by the company at the time of work.

Personal Protective Equipment shall be worn where necessary and all such equipment shall be suitable, provide
adequate protection and be properly maintained.

All persons working on Company premises shall be properly trained and/or be under adequate supervision and
competent to undertake their duties without causing danger to themselves or others who may be affected by their
actsor omissions.

A safe system of work shall be agreed with your host/contact before any work commences. The agreed safe
system of work shall be changed without reference to the person with which it was agreed.

If “high risk” activities are to be undertaken, a permit to work will apply.

The following activities are considered to be high risk:

@i) hot work

(ii) demolition

(iii) excavation

(iv) work with asbestos

(v) work in confined spaces

(vi) electrical work above 240V

(vii) overhead work

(viii) other work as specified by the host before work commences.

Permitsshall be correctly completed and i ssued before any work commences.

All contractors and persons under their control shall:

@) familiarise themselves with the work site and means of fire excavation

(ii) note the location of the nearest First Aid facilities, and

(iii) act upon audible alarms, notices and signs and the instructions of local supervision in cases of
emergency.

The senior contractor shall be responsible for reporting to the incident officer that all persons within his control
have safely evacuated the building or otherwisein cases of emergency.

(h)  Contractors and persons under their control shall comply with all relevant Health & Safety Law and all
Company Health & Safety Rules.

(i)  All accidents must be reported immediately to your Company contact.

(i)  All contractors shall keep those under their control within the areas designated for the work being
undertaken and shall only use the designated route for access and egress.

Conclusion

Contractors are not relieved of any of their duties or obligations under Statute or Common Law and any breach of
Company Health & Safety Rules, legal requirements or agreed safety Codes of Practice, may lead to the suspension or
termination of the contract at the Contractor’s own expense.

Signed: Date:

Position:

On behalf of: (The Company)




SPECIMEN RECORD 2: NOTICE TO CONTRACTORS
Thefollowing requirements apply to all contractors:
1. Contractorsshall comply with all relevant Health & Safety and Company Health & Safety Rules.
2. All personswithin your control shall be competent to undertake their work safely.

3. A Safe System of Work shall be agreed with your contact before any work commences and may not
be changed without his or her prior permission.

4. Contractors are responsible for making sure that all persons under their control know the Fire
Procedures for the premises and the location of the appropriate type of Portable Fire Appliance
nearest to their work.

5. Thenormal means of escape must not be obstructed without prior permission from your contact,
who will make temporary alternative arrangements.

6. Thefollowing “highrisk” activities are subject to apermit to work:

0] hot work

(i) demolition

(iii) excavation

(iv) work with asbestos

(v) work in confined spaces

(vi) electrical work above 240V
(vii) overhead work
(viii) other specified work.

7. Faulty tools and equipment must not be brought onto site.

8. 110V CTE electrical toolsare preferred. |f 240V tools are used, they must be double insul ated
and RCD protected. All extension leads must be properly terminated with the appropriate plugs
and sockets and be otherwise unjointed.

9. All portable and transportabl e el ectrical equipment, pressure systems and climbing safety
equipment, shall be within their current safety certification period.

10. Personal Protective Equipment shall be work when necessary and shall be suitable and properly
maintained.

DECLARATION
| have understood and agree to comply with the above requirements.

Name: Company:
Signed: Date:

(to be retained)

(Detach here and issue)

CONTRACTORS SAFETY INFORMATION

Y our contact is: Telephone:

The personin charge of First Aidis: Telephone:

TheFirst Aid Kit islocated:

The First Aid Room islocation:

The Company emergency telephone number is:




Appendix One

Statutes
TheHealthand Safety at Work, etc Act 1974
Statutorylnstruments

TheManagement of Health and Safety at Work Regul ations
TheWorkplaceHealth and Safety Regulations

The Personal Protective Equipment at Work Regulations
TheControl of SubstancesHazardousto Health Regulations
TheReporting of Injuries, Diseasesand Dangerous OccurrencesRegul ations
TheHealth and Safety (Consultation with Employees) Regul ations
TheManual Handling OperationsRegul ations

Construction (Design and Management) (Amendment) Regulations (CDM).
TheChildren (Protectionat Work) Regulations

TheWorking TimeRegulations

TheElectricity at Work Regul ations

TheProvision and Useof Work Equipment Regulations

The Electromagnetic Compatibility Regulations

TheHealth and Safety (First Aid) Regulations

The Safety Representativesand Saf ety Committees Regul ations
TheNoiseat Work Regulations

The Construction (Head Protection) Regulations

The Control of Asbestosat Work Regulations

Thelonising Radiations Regul ations 199

The Control of Lead at Work Regulations

TheHealth and Safety (Safety Signsand Signals) Regulations

The Supply of Machinery (Safety) Regulations

ThePressure Equipment Regulations

ThePressure Systems Saf ety Regul ations

TheHealth and Safety (Display Screen Equipment) Regulations
The Confined SpacesRegulations

TheWorking TimeRegulations

HSE Guidance Notes

PM5 Automatically Controlled Steam and Hot Water Boilers
PM 60 Steam Boiler Blowdown Systems

Institution of GasEngineersand M anagers

UP/4 Commissioning of Gas-Fired Plant
UP/10Installation of GasAppliances
SR/24 Risk Assessment



SAFed GuidanceNotes

PSG2 Guidelinesfor the Operation of Steam Boilers

Other Documents

Five Stepsto Risk Assessment. INDG 163 (REV 1) 1998
IND(G)73(rev). Working alonein safety.

Useful Contacts

Combustion Engineering Assocn

laClarke Street

Ely Bridge

Cardiff CF55AL

Tel: 029 20 400 670
Fax: 029 20 555 542
Email: info@cea.org.uk
www.cea.org.uk

Health & Safety Executive
HSEBooks

PO Box 1999

Sudbury

Suffolk CO106FS

Tel: 01787 313995

Inst of GasEngineers& Managers

CharnwoodWing

Ashby Road
Loughborough LE11 3GH
01509 282728
www.igem.org.uk

Appendix 2

OSHE Link Ltd
Occupational Safety Health &
Environmental Consultancy
16 McLernon Way

Winslow

Buckinghamshire MK 18 3FE
Tel: 01296 715166
www.oshelink.co.uk

Health & Safety Executive

Homepage: www.open.govhse.hsehome/htm

Pubnspage: www.hse.gov.uk/pubns
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IMPORTANT NOTICE

Whilst every reasonabl eeffort hasbeen madeto provideaccurateinformation at the
time of writing thisdocument, the publishers cannot accept responsibility for any
€rrorsor omissions.

Itistheultimateresponsibility of thereader to ensurethat he operatesin compliance
withthelatest legislation, regulations, and official guidance documentssuch asHSE
guidancepublications.

COMBUSTION ENGINEERING ASSOCIATION

CEA isaregistered charity and seeksto promotethe science of combustion
engineeringinthecommercial/industrial sector.

CEA isconcerned with ‘ good practice’ and the safe and efficient operation of
combustion related plant and equipment, andisconsulted by the UK Government
through DT1, DEFRA, HSE and al so the European Commission, on all new or re-
used | egislation asit affectsthe combustion sector.

CEA membershipisopento companies, partnerships, soletradersandindividuals,
and themembership includes: boiler/Burner manufacturers, steam equipment and
associated plant, environmental consultants, energy contractors, end-usersfromthe
hospital, food, chemical and variousother industries.

For further information please contact:

Combustion Engineering Association
laClarke Street. Ely Bridge. Cardiff CF55AL
Tel: 029 20 400 670 Fax: 029 20 555 542
Email: info@cea.org.uk www.cea.org.uk




