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Foreword

This Specificationis oneof aseriespreparedby DefenceEstates(DE) an
agencyofthe Ministryof Defence(MOD) primarily for usein its contractsfor
mechanicalandelectricalengineeringworks. The Specificationcovers
electricalinstallationsfor buildingsotherthandwellings. It is arevisionof the
formerPropertySevicesAgency(PSA) StandardSpecification(M&E) No.1,
dated1985.

2. Whenthis Specificationis usedin connectionwith adefencecontractthenit is
to bereadin conjunctionwith suchfurtherdocumentssettingout contractual
requirementsparticularto the contract. Wherethewords“as indicated”,
“whereindicated” or “unlessotherwiseindicated” are includedin thetext, it is
thedesigner/specifiersresponsibilityto ensurethattheinformationreferredto is
includedin thedocumentationpackage.(Seeclause1.3.3).

3. Whilst this Specificationwaswritten by DE foruseon MOD contracts,it is
acknowledgedthat it couldbeusefullyappliedto othercontracts.DE
commendsits useto otherGovernmentDepartments.It may, therefore,beused
outsidetheMOD Estate. However,no warrantyis givenasto theaccuracyof
this Specificationor its fitnessfor anypurpose.

4. Thisupdateincludesmodificationstakingaccountof the 16thEdition of the
Wiring Regulations,nowBritish Standard(BS) 7671:2001AmendmentNo. 1,
2002 (AMD 13628)andthe lEE GuidanceNotesissuedalongside.The
opportunityhasbeentakentoupdatevariousreferencesto otherstandards. It is
recognisedthatelectricalengineeringstandardsarerapidly changing,with many
BS EN seriesstandardsreplacingolderBS standards.Standardscurrentatthe
timeof contractshouldbeassumedto beappropriate.Otherupdateshavetaken
accountof newmaterialsandequipmentcominginto usesincethelast issue,
andminorcorrectionshavebeenmade. (A majorreviewof the scopeand
contenthasnot beenattemptedatthistime.)

5. It shouldbenotedthatthis documentnowexcludesfire alarmanddetection
systemsandAviation GroundLighting installations.

6. Compliancewith thecontentsof thisdocumentwill not in itself confer
immunity from legalobligations.

7. Thesespecificationshavebeendevisedfor the useof theCrownandits
contractorsin the executionof contractsfor theCrown. TheCrownhereby
excludesall liability (otherthanliability for deathor personalinjury)
whatsoeverandhoweverarising(including,but without limitation, negligence
on thepartof theCrown, its servantsor agents)foranylossor damagehowever
causedwherethe Standardis usedfor anyotherpurpose.

8. Compliancewith aDE functionalstandarddoesnot of itself conferimmunity
from legalobligations.
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Abbreviations

Thefollowing abbreviationsareusedin this specification:

ac alternatingcurrent
BSRIA Building ServicesResearchandInformationAssociation
BS British Standard
BS EN British StandardEuroNorm
CNE CombinedNeutralandEarth
COSHH Control of SubstancesHazardoustoHealth
CPC Circuit ProtectiveConductor
dc direct current
DE DefenceEstates
ELV Extra low voltage
EPR Ethylenepropylenerubber
ESI ElectricitySupply Industry
GLS Generallighting service
GRP GlassReinforcedPlastic
HOFR Heatandoil resistantandflameretardant
HV High Voltage
ICEL IndustryCommitteeforEmergencyLighting
IDMT InverseDefmiteMinimum Time
lEE Institution of Electrical Engineers
IP IngressProtectionasdefinedin BS EN 60529
LDU Link disconnectingunit
LSF Low smokeandfume
LV Low Voltage
MCB Miniaturecircuit-breaker
MOD Ministry ofDefence
PVC Polyvinyl chloride
RCCB Residualcurrentoperatedcircuit breakerwithout integrated

overcurrentprotection -

RCBO Residualcurrentoperatedcircuit breakerwith integrated
overcurrentprotection

XLPE Cross-linkedpolyethylene
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SectionOne - GeneralRequirements

1.1 EXTENT OF WORK

1.1.1 This Specificationstatestherequirements
for thesupplying,assembling,fixing in position,
connecting,inspecting,testingandleavingin
workingorder,new, modifiedor additional
electricalinstallations.

1.1.2 Thework shallcomprisethe wholeofthe
labourand,unlessotherwiseindicated,all the
materialsnecessaryto form acompleteinstallation,
includingsuchtests,adjustmentsand
commissioningasareprescribedin subsequent
clausesandasmayotherwiseberequiredto givean
effectiveworking installationto the satisfactionof
theProjectManager.

1.1.3 Thewords“completeinstallation” in
clauses1.1.2and1.5.1 shallmeannot onlythe items
of electricalequipmentconveyedby this
Specification,but all the incidentalsundry
componentsnecessaryfor thecompleteexecutionof
theworksandfor theproperoperationof the
installation,whetheror notthesesundrycomponents
arementionedin detail in the tenderdocuments
issuedin connectionwith the contract.

1.1.4 Itemslisted in thecontractdocumentsor
otherwiseindicatedwill be suppliedto the
Contractor.

1.1.5 Unlessotherwiseindicated,workexternal
to buildingsshallincludethesupplyandinstallation
of:
• sandfor cablebeddingandcover
• cablewarningcovers,cablewarningtapesand

cablemarkers
• poles/posts.

1.1.6 Unlessotherwiseindicated,thefollowing
will becarriedout by others:
• trenching,holediggingandbackfihling
• ductlaying andconstructionof cabledrawpits
• builderswork.

1.1.7 Drawingsanddocumentsshallbe
providedby theContractorin accordancewith
Section20.

1.1.8 Adequateprotectionofequipmentduring
transitshallbeprovidedby Manufacturersandthe
Contractorshall ensureadequateprotectionon site.
TheContractorshall advisethe ProjectManagerof
anydamagethatoccursto equipmentincluding
finishesandshallcarryout repairsasdirectedby the
ProjectManager.

1.2 RELATED DOCUMENTS

1.2.1 Relateddocumentswill beenumeratedin
theinvitation to tenderor in an appendixto the
“particularclauses”. Theywill includethe
conditionsof contract,particularclausesandany
supplementaryspecifications,schedulesand
drawingsthatrelateto thecontract.

1.2.2 If anydiscrepancyis foundbetweenthis
Specificationandtherelateddocuments,regulations
or standards,the appropriateOfficer shallbe
informed. During the tenderstageandpriorto a
contractbeingplacedthe Officer shallbeaslisted in
thedocuments;thereaftertheProjectManagershall
beconsulted.

1.3 DEFINITIONS

1.3.1 ThedefmitionsinBS 7671:2001 apply
throughoutthis Specification.

1.3.2 Wherework is undertakenas a
Subcontract,“Contractor” shallmean
“Subcontractor”.

1.3.3 Thewords“as indicated”,“where
indicated”,“unlessotherwiseindicated”,referto
itemsor requirementsindicatedelsewherein the
tenderdocumentsissuedin connectionwith the
contract,for exampleon adrawing,in a
supplementaryspecificationor schedule.

1.3.4 “Project Manager”shallmeanan official
of the MOD orcommercialrepresentative
responsiblefor thepurposeofmanagementand
administrationof theworkscoveredwithin this
Specification.
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1.3.5 TheProjectManagershall,where
required,consultwith competentpersonsto ensure
thatdeviationsfrom specificationaresatisfactory.
Alternativesmaybeusedwith thespecificwritten
approvalof theProjectManager.

1.4 REGULATIONS

1.4.1 Eachinstallationshallcomplywithall
relevantstatutoryinstrumentsandregulations
including,but not limited to, the following:
• Electricityat WorkRegulations1989
• ElectricitySupplyRegulations1988
• HealthandSafetyatWork etc.Act 1974
• Construction(DesignandManagement)

Regulations1994
• BS 7671:2001RequirementsforElectrical

Installations
• requirementsof thelocal electricity,

telecommunications,gasandwaterSuppliers;
• COSHHRegulations2002
• Construction(WorkingPlaces)Regulations

1966
• DangerousSubstancesandExplosive

AtmospheresRegulations2002 (DSEAR)
• Electricalsafetyquality andcontinuity

regulations2002.

EUDirectivesimplementedinto British regulations.

In additionthe guidancepublishedin the Institution
ofElectricalEngineers(lEE) GuidanceNotesshall
be followed.

1.4.2 TheContractorshall fulfil therelevant
dutiesunderthe Construction(Designand
Management)RegulationsasPrincipalContractoror
shallco-ordinatewith thePrincipalContractoras
appropriate.

1.5 STANDARDS

1.5.1 Thecompleteinstallationshallcomply
with all relevantBritishStandardsand,where
indicated,with otherStandardsandSpecifications,
andall amendmentsthereto. Therelevantissues
shallbethosecurrentthreemonthsbeforethedate
for returnof tender,unlessalternativedatesare
indicated.

1.5.2 Wherepracticable,eachitemof
equipmentshallbeclearlyandindelibly markedto
indicatethestandardwith whichit complies.
AlternativelyaCertificateof Complianceshallbe
providedfor theProjectManager,to beincludedin
thehandoverdocumentation.

1.5.3 Whereequipmentor servicesare
indicatedtobemanufacturedor providedundera
particularcertification,licensingor quality
assurancescheme,theManufactureror Supplier
shallbeacurrentparticipantin therelevantscheme.
A Certificateof Complianceshallbeprovidedfor
theProjectManager,to beincludedin thehandover
documentation

1.5.4 Equipmentsuppliedshallbeof astandard
thatensuresits compliancewith all appropriate
British StandardsandEU requirements.

1.6 APPROVAL

1.6.1 TheProjectManager’sapprovalshallnot
relievethe Contractorofhis contractual
responsibilitiesandobligations. The Contractor
shall beresponsiblefor discrepancies,errorsor
omissionson drawingsor otherdocumentation
suppliedby him, whethertheyhavebeenapproved
by theProjectManagerornot, providedsuch
discrepancies,errorsor omissionsarenot dueto
incorrectinformationgivenin writing by the Project
Manager.TheContractorshallberesponsiblefor
ensuringthatequipmentcomplieswith thespecified
requirements.
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SectionTwo — PowerDistribution Equipment

2.1 ELECTRICAL CHARACTERISTICS OF
ASSEMBLIES

2.1.1 Theelectricalcharacteristicsof
componentpartsof assembliesshallapplywhenthe
componentsaremountedin their enclosures,
appropriatederatingfactorshavingbeenallowedfor
theeffectof the enclosures,othercomponentsand
interconnections.

2.1.2 Sitebuilt assembliesshallnot beallowed
exceptwith theexpresswritten approvalof the
ProjectManager.

2.2 ENCLOSURESOF ASSEMBLIES

2.2.1 Doorsshallhavefasteningswith provision
for locking in the closedposition,or shallrequirea
specialtool for opening.

2.2.2 Fixing holesforequipmentinside
buildingsmaybeinside or outsidethe enclosure.
Equipmenttobelocatedoutsidebuildingsshallhave
fixing lugsexternalto theenclosure.

2.2.3 Earthingterminalsshallbeappropriately
fittedto eachenclosure,suitablefor internaland
externalconnection,to enablethe exposed
conductivepartsof the factorybuilt assemblyto be
connectedto aprotectiveconductor.Wherethe
enclosurehasapaintedfinish,provisionshallbe
madefor the earthingterminal to beelectrically
connectedto the enclosurewithout theneedto
removeanypaint from ferrousmetal.

2.2.4 Adequatespacingshallbeallowedfor
spreadingof cabletails to avoidstresson the
insulationor terminals;if necessary,proprietary
extensionboxesshallbefitted to standard
enclosures.

2.2.5 Glandplatesshallbeprovidedas
appropriatefor the typeof cableto beconnected.
For single-corecables,non-ferrousglandplatesshall
beprovided,andthereshallbeaclearanceof not
lessthan25mmbetweencableglandsandferrous
metal.

2.2.6 Ferrouspartsof enclosureslocatedoutside
buildingsor atotherlocations,as indicated,shallbe
protectedagainstcorrosionby ahot-dipgalvanised
coatingto BS EN ISO 1461 or by a zinc sprayed
coatingto BS EN 22063with theManufacturer’s
standardfinish or as indicated.

2.2.7 Theresinsanddyesusedin the
manufactureof GlassReinforcedPlastic(GRP)
enclosuresshallbe ableto withstandcontinuouslya
temperatureof 50°C.

2.2.8 Theminimum acceptabledegreeof
ingressprotection(IP) from all directionsofthe
installedassemblyshallbeasindicated.

2.3 BUSBAR TRUNKING SYSTEMS

2.3.1 Busbartrunking systemsshallcomply
with BS EN 60439-2andclauses2.1 and2.2. They
shallhaveafault withstandcurrentasindicated.

2.3.2 Busbartrunking systemsshallbesuitable
formechanicalloadsasdefinedin BS EN 60439-2,
andtheyshallnot beusedto supportother
equipment.

2.3.3 A meansof isolationshallbeprovided;
thenumberof polesshaltbeas indicated.

2.3.4 Thephasesequenceshallbemaintained
alongtheentirelengthof eachbusbartrunking
systemandshallbeidenticalin all systemsin the
installation. Phasecolourshallbeclearlyand
permanentlymarkedin eachtrunkingunit.

2.3.5 Conductorsshallbe supportedby high
gradenon-hygroscopicandnon-trackinginsulating
material. Theyshallbeanchoredin atleastone
positionandameansof takingup expansionand
contractionincorporated.

2.3.6 Tap-offpoints,whereindicated,shallbe
providedwith coversor shuttersto screenentryto
live conductorswhentheposition isnot occupied
with atap-offunit. Tap-offunitsshallbeprovided
asindicated.
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2.3.7 Wherethe enclosureis of metalit shallbe
continuouslyconnectedandbondedas anexposed
conductivepart. An earthcontinuityconductorshall
beprovidedandbondedto anearthingterminal
fitted to eachtrunkingunit formingthe systemand
to theprotectiveconductorof theincomingcableat
thefeederunit.

2.3.8 Thelengthofbusbartrunkingsystems
shallbedeterminedfrom drawingsfor tender
purposes,but all measurementsshallbecheckedon
sitepriorto manufactureor installation.

2.4 DISTRIBUTION BOARDS

2.4.1 Fuseboardsandminiaturecircuit-breaker
boardsshallcomplywith BS EN 60439-3and
clauses2.1 and2.2. Fusesandminiaturecircuit
breakersshall complywith clauses2.7 and2.8 and
shallbeasindicated.

2.4.2 Fuseboardsshallbeshieldedor shrouded
to meetatleastIP2X standard.

2.4.3 In distributionboardsneutralbusbarsand
earthbarsshallhaveatleastoneoutgoingterminal
for eachoutgoingcircuit. Considerationof the
requirementsforhigh leakagecurrentinstallations
shallbegiven.

2.4.4 A multi-terminalbar for the circuit
protectiveconductorsshallbeprovidedforboth
insulatedandmetalcaseddistributionboards. It
shallbedirectlyconnectedto the earthingterminal
withoutdependenceon theexposedconductiveparts
oftheenclosure.

2.4.5 Identificationofeachfusewayand
MiniatureCircuit Breaker(MCB) way shallbeby
permanentnumbering. Identificationon theneutral
busbarandprotectiveconductorbarshall clearly
relateeachterminaltoits respectivefusewayor
MCB way.

2.4.6 - 10%sparefusewaysor MCB waysshall
beprovidedunlessotherwiseindicated. Where
specificratingsare indicated,fusesorMCB’s shall
beincorporated,otherwisethe waysshallbe
providedwith proprietarycoverssuitablefor future
additions.

2.4.7 Eachdistributionboardshallbefitted
with ameansof isolation.

2.5 AIR-BREAK SWITCHES

2.5.1 Air-breakswitchesshall complywith BS
EN 60947-3andclause2.1 andhaveautilisation
categoryof AC-22orAC-23 asindicated. Other
characteristicsof theequipmentshallbeas
indicated.

2.5.2 All switchesincludingfusecombination
unitsshallmeettherequirementsfor switch-
disconnectors.

2.5.3 Switchesusedasmotor startersshallbeto
AppendixA of BS EN 60947-3.

2.5.4 Operatingmechanismsshallbe
independentmanualor asindicated.

2.5.5 Whereindicatedauxiliarycontactsshall
beincorporatedin switches.

2.5.6 Eachswitchshallhaveafacility for
padlockingin the“OFF” position.

2.5.7 Fusecombinationunitsshall befittedwith

fusescomplyingwith clause2.7.3.

2.5.8 Enclosuresshallcomplywith clause2.2.

2.6 MOULDED-CASECIRCUIT-BREAKERS

2.6.1 Moulded-casecircuit breakersshall
complywith BS EN 60947-2andclause2.1. They
shallhavethevoltageandcurrentratings,ratedduty
andratedshort-circuitbreakingcapacityas
indicated.Theratedshort-timewithstandtime shall
beonesecondunlessotherwiseindicated.

2.6.2 MCCBsshallbeof the independent
manualclosingair-breaktype,ratedfor an
uninterruptedduty,unlessotherwiseindicated.

2.6.3 Auxiliary facilities, includingpower
closingandundervoltagereleases,shallbeprovided
only asindicated.

2.6.4 EachMCCB shallhaveafacility for
padlockingin the“OFF” position.

2.6.5 Enclosuresshallcomplywith clause2.2.

2.7 FUSES

2.7.1 Thetypeandcurrentratingof fusesshall
beas indicated.

2.7.2 Cartridgefuse linkscomplyingwith BS
1361 shallbeType I. Fusecarriers,basesand
associatedpartsshallalsocomplywith BS 1361.
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Specification 034 Section Two - Power Distribution Equipment

2.7.3 Cartridgefuselinks complyingwith BS
88/BSEN 60269shallbeClassgG (or ClassgM in
motorcircuits)unlessotherwiseindicated. Motor
circuit fuselinks shallbeusedonlywhereindicated.
Fusecarriers,basesandassociatedpartsshallalso
complywith BS 88.

2.8 MINIATURE CIRCUIT-BREAKERS
(MCBs)

2.8.1 MCBs shallcomplywith BS EN 60898
andclause2.1. Theyshallhavethevoltageand
currentratingsandthe categoryofduty, andbeof
thetype,asindicated.

2.9 RESIDUAL CURRENT-OPERATED
CIRCUIT-BREAKERS(RCBO)

2.9.1 RCBO’s shallcomplywith BS EN 61008
(RCCB’s)or BS EN 61009(RCBO’s) as
appropriate.Theratedvoltage,ratedcurrent,rated
trippingcurrentandratedbreakingcapacityshallbe
asindicated.

2.9.2 WhereindicatedRCCB/RCBO’sshall
haveelectronicallyamplifiedsensors.Theyshallbe
ofthe instantaneous,inversedefmiteminimum time
(IDMT) or fixed timedelaytypeasindicated.

2.10CONTACTORS

2.10.1 Contactorsshall complywith BS EN
60947-4-1andclause2.1. Theyshallbeair-break
typeandhavethevoltageandcurrentratings,type
ofduty, utilisationcategoryandelectricalendurance
asindicated.

2.10.2 Contactorsshallbeelectromagnetic,
suitablefor thecontrol arrangementasindicated.
Operatingcoils shallbesuitablefor alternating
current(ac)unlessotherwiseindicated,andshallbe
protectedby cartridgefuses. Latch-incontactors
shallbeprovidedonly whereindicated.

2.10.3 Enclosuresshallcomplywith clause2.2.
Inbuilt isolatingswitchescomplying with clause2.5
andselector/testswitchesshallbefitted,as
indicated.

2.11 FRAMEWORK

2.11.1 Frameworksfor supportingelectrical
equipmentshallbeconstructedfrommild steelplate
andstrip,coldandhot rolledsteelsectionsor slotted
angles,complyingwith BS EN 10162, 10111,BS

4345 andBS EN 10025, 10113,10130, 10131or
10149asappropriate.Metal-arcweldingshall
complywith BS EN 1011.

2.11.2 Frameworksmountedwithin abuilding
shallhaveagalvanisedfinish with acoating
equivalentto, andnot lessthan,type Z275 to BS EN
10147,but Manufacturers’standardfinisheswill be
acceptedfor slottedangles. All metalexposed
duringfabricationshallbegivenacoatof zinc-rich
paint,brushedon,andfmishedmatchingthe
Manufacturers’finish.

2.11.3 Frameworksmountedoutsideabuilding
or atotherlocationsasindicatedshallbehot-dip
galvanisedto BS EN ISO 1461 or sheradizecoated
to BS 4921. Metalexposedduringfabricationshall
becleanedwith awire brushandgivenacoatof
zinc-richpaint,brushedon.

2.11.4 Bolts,nuts,washersandscrewsshallbe
non-corrosiveandcompatiblewith the environment
in which theyare installed.

2.12 ERECTION

2.12.1 Equipment,including associated
accessories,shallbefixed independentlyofthe
wiring system. All fixing bolts,nuts,washersand
screwsshallbenon-corrosiveandsuitablefor the
environmentin whichtheyareinstalled.

2.12.2 Equipmentshallbelocatedso thata clear
workingspacefor operation,inspectionand
maintenanceis provided. Minimum dimensions
shallbein accordancewith the recommendations
containedin DefenceWorksFunctionalStandard
DesignandMaintenanceGuide08: Space
requirementsfor plantaccess,operationand
maintenance.In the caseof cupboardswhich are too
shallowto meettherequirementwith the doors
closed,equipmentshallbelocatedin theelevation
areaof the cleardooropening.

2.12.3 Singleitemsof equipmentshallbe
mounted1450mmabovefinishedfloor level to the
centreofthe equipment,unlessotherwiseindicated.
Groupsof equipment,otherthanfloor standing,
factory-built assemblies,shallbearrangedso thatno
partof theequipmentrequiringaccessfor operation
or maintenanceshallbelessthan500mmor more
than2000mmabovefinished floor level, unless
otherwiseindicated.

2.12.4 Thesuitabilityof equipmentto fit into the
availablespaceshall becheckedbeforeit is ordered.
Wheretherequirementsof clauses2.12.2or 2.12.3
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areunableto bemet,theProjectManagershallbe
consulted.

2.13 MARKING AND NOTICES

2.13.1 All diagrams,charts,tablesandthe
wordingfor labelsandnoticesshallbe submittedfor
theapprovalof theProjectManagerbeforetheyare
installed.

2.13.2 Identification labelsshallbefixed to the
outsideof equipmentenclosures.Label format and
materialsshall beappropriateto theinstallationand

shallbefixed bynon-corrosivematerialsappropriate
to theintendedapplicationandlocation.

2.13.3 Charactersfor labelsfixed on themeans
of isolationatthe originof eachinstallationshallbe
atleast10mmhigh and1.5mmthick. On all other
labelscharactersshallbeat least4mmhighand
0.5mmthick.

2.13.4 Wherethereare two ormore incoming
suppliesthis shallbeclearlyindicatedat eachpoint
of isolation. Labelson single-phaseequipment
suppliedfrom athree-phasesupplyshall indicatethe
phaseto whichit is connected.
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SectionThree — PowerDistribution Cables

3.1 CABLES

3.1.1 Thetype,sizeandconductormaterialof
powercablesshall beasindicated.

3.1.2 Paper-insulatedcablesup to, and
including, 11kV shall complywith BS 6480;they
shallbemass-impregnated,non-draining,belted
type. Sheathsshallbeof leadfor armouredcables
andleadalloy forunarmouredcables.

3.1.3 Paper-insulatedaluminiumsheathcables
up to, andincluding, 11kV shallcomplywith BS
6480 asfaras it is applicable.

3.1.4 Combinedneutral/earth(CNE) cablesup
to andincluding, 1kV shall complywith Electricity
AssociationTechnicalStandard09-9 forWaveconal
cable. Theyshall beusedinTN-C-S systemsonly.

3.1.5 Thermosetting(XLPE or EPR)insulated
cablesabove6.6kV andup to, andincluding, 33kV
shallcomplywith IEC Standard60 502 orBS 6622.

3.1.6 Thermosetting(XLPE) insulatedcables
up to, andincluding, 3.3kV shallcomplywith BS
5467,BS 7889 orBS 6724 asappropriate.

3.1.7 Thermoplastic(PVC) insulatedcableup
to, andincluding, 3.3kV,andarmouredwith wire or
aluminiumstrip,shallcomplywith BS 6346.

3.1.8 Cablescomplyingwith Sections8 and10
mayalsobeindicatedforpowerdistribution.

3.1.9 - Reducedneutralconductorsshallnot be
usedunlessindicated.

3.1.10 An oversheathorserving,of the
Manufacturer’sstandardcolour for LV cablesand
red for HV cables,shallbeprovidedunless
otherwiseindicated.

3.1.11 Installationof cablesshallcomplywith
Section6.

3.2 JOINTING AND TERMINATING
CABLES

3.2.1 Jointsandterminationsshall complywith
clauses3.2.2to 3.2.12inclusive,andwith clauses
3.3 to 3.9inclusiveas appropriateto thetypeof
cable. All joint andterminationequipmentshallbe
usedtothe Manufacturer’srecommendations.The
ProjectManagershallbeconsultedwhereit is
proposedto installjoints thatarenot indicated.

3.2.2 TheProjectManagershall begiven
evidencethatthejoint or tenninationManufacturer
hasstatedthat thematerialsto beemployedare
suitablefor thetypeof cableto bejointedor
terminated.

3.2.3 A cableshallnotbecut until thejointing
or terminatingcommencesandthe work shall
proceedcontinuouslyuntil it is completed.All
necessaryprecautionsshallbetakentoprevent
damageandingressof moistureandimpurities.
Cableendsshallbefreefrom moisturebefore
jointing commencesanda sampleofpaperfrom
paper-insulatedcablesshallbetestedformoisture.
Wherecircumstancespreventcompletionthecable
endsshallbesealed. Thisshallbeby plumbingof
leadsheathedcablesancibyhermeticallysealing
aluminiumsheathedcables.For polymericcables
with polymericoversheathsappropriateheatshrink
or coldappliedendcapsshallbeused.

3.2.4 TheContractorshallemploystaffwhoare
fully qualified andcompetentfor the typesofjoints
andterminationstobemade. Jointersemployedfor
bothLV andHV workmustproduceevidenceof
trainingby theManufactureroranappropriate
trainingauthorityin thecompletionof LV or HV
jointsandterminationsas appropriate.

3.2.5 Coreidentificationshallbematchedat
eachjoint withouttwisting or crossingofthecores.
Wherenumberedcoresarejointedto coloured
cores,the systemadoptedshallbeconsistent
throughoutall cablerunsand,on siteswith existing
installations,consistentwith the systemalreadyin
use.Thelocationof thejoint shallberecordedand
includedin thehandoverdocumentation.

Edition 1 —2004 7



Specification 34 Section Three — Power Distribution Cables

3.2.6 At thelastjoint in an HV runor in an
appropriatelysizedendboxwherephasing-outisto
bedone,thejoint or fmal connectionshallnot be
madeuntil the ProjectManageror hiscompetent
representativehaswitnessed,andapproved,the
phasing-out.

3.2.7 Jointsselectedfor usewith armoured
cablesshallnot reducethe fault currentwithstand
capacitynor increasetheimpedanceof thecircuit
protectiveconductor(CPC)andshallbeof atype
approvedby theProjectManager.

3.2.8 Armouringandmetalsheathsshallbe
connectedby abondingconductordirectly to the
externalearthingterminalof theequipmentatall
terminations.The crosssectionalareaof bonding
conductorsforLV cablesshall becalculatedor sized
in accordancewith Table54Gof BS 7671: andHV
cablesit shallbeto BS 7197. Metalsheathsof
singlecorecablesshallbebondedandearthedatone
pointonly, unlessindicatedotherwise,andinsulated
glandsshallbeusedatthe open-circuitendorends.

3.2.9 Cabletails atterminationsshallbeformed
by separatingandbringingout the cores.Eachtail
shall belongenoughto connectto theterminalsof
the equipment.

3.2.10 At theterminationsof singlecorecables,
glandplatesshall complywith clause2.2.5. For
threephasecircuits thephaseconductorsshallbe
arranged,wherepractical,in trefoil formationwhere
theypassthroughenclosuresof equipment.

3.2.11 CoreidentificationatLV terminations
shallbeby colouredor numberedplasticstretchor
shrink ferruleson thecores.For HV andLV
terminationscolouredor numbereddiscsshallbe
providedon theoutsideofsealingboxesto indicate
thedispositionof thephasesandneutralconductors
inside. Insulatingtapeshallnot beusedfor marking
cablesinsidejoints or terminations.

3.2.12 Continuityof sparecoresshallbe
maintainedatjoints,andatterminationsthe cores
shallbeconnectedto earthatthesupplyendandin a
spareterminalattheloadend.

3.3 CONNECTINGAND TERMINATING
CONDUCTORS

3.3.1 All connectionsandterminationsshall
normallybeby meansof compressionfittings.
Soldermaybeusedonly for connectingor
terminatingpaper-insulatedcables.Mechanical
connectorsmayonly beusedwherethe
Manufacturerofthejoint or terminationhas
confirmed,in writing, the suitability ofthechosen

connectorfor usewith their product.

3.3.2 Cablesolderingsocketsshall beof correct
size for the conductorwithoutexcessiveclearance.

3.3.3 Compressionconnectorsandassociated
diesfor thecompressiontool shallbethecorrect
typeandsize. Thetool shall besodesignedthatthe
correctcompressionmustbeappliedbeforeit canbe
released.

3.4 SLEEVES,TAPESAND SEALING
COMPOUNDS

3.4.1 Sleevesshallbeof the shrinktype,
appliedto theManufacturers’recommendations.
Theyshallprovidesufficientthicknessofinsulation
to suit theparticularapplication.

3.4.2 Insulatingtapesusedin jointsand
terminationsshallbecompatiblewith, andhavea
temperatureratingandinsulatingpropertynotless
than,thecableinsulation. Theyshall complywith
BS 3924,but crepepapertapesmaybeusedfor
jointingpaper-insulatedcables.

3.4.3
selvedge.

Impregnatedcottontapesshallbedouble

3.4.4 All tapesshallbestoredinsealed
containersuntil required.

3.4.5 Resinfillings should,as far asis
reasonablypracticable,besafeandwithoutriskto
health. Eachpackshall includeCOSHH
Regulationswarningsaboutanyhazardsin its use,
eg. dermatiticor toxic properties,with detailsof the
precautionsthat theusermusttaketo minimise
these.

3.4.6 Hot-pouringsealingcompoundshallbe
hardsetting. Selectionof thecompoundshall take
accountof the ambienttemperatureofthe
installationaswell asthe characteristicsof thejoint.
Voids shallnot beallowedin thecompound.

3.5 JOINTING PAPER-INSULATEDCABLES

3.5.1 Jointsshallcomplywith clauses3.2, 3.3,
3.4andthefollowing.

3.5.2 For leadsheathcables,jointsshall be
madewithin an assemblycomprisingplumbedlead
or coppersleevesenclosedin castingmouldsfor
coldpouringresins.

3.5.3 For HV jointsabove3.3kV, purpose-made
papertubeor crepepapertapeinsulationispreferred
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with impregnatedpaperseparatorsusedwith three-
phasecables. Wherethesearenot used,andfor
jointsup to andincluding3.3kV,theradial thickness
ofinsulationoverconnectorsshallbetwice the
radial thicknessofthecablecoreinsulation. The
radial thicknessofthebelt insulationshallbe equal
tothe radial thicknessofthecablecoreinsulation.

3.5.4 Theouterprotectionboxesfor lead
sheathedcablesshallbecast-iron,split type. The
minimumthicknessof compoundbetweentheinner
joint sleevesandthe boxshallbe 12mm. Mould
boxesfor castresinjointsneednot haveadditional
outerprotection.

3.5.5 For screenedcable,continuityof
screeningshallbemaintainedacrossthejoint.

3.6 TERMINATING PAPER-INSULATED
CABLES

3.6.1 Terminationsshallcomplywith clauses
3.2,3.3, 3.4andthefollowing.

3.6.2 A barrieragainstthe ingressofmoisture
into the cablecoresshallbeformedbelow
compoundor shrinksleevelevel. Forcopper
conductorsup to andincluding70mm,thecores
shallbe sweatedsolid, andfor thelargersizesand
for aluminiumconductorsaferrule shallbesweated
onto eachcore. Thetails shallbelappedwith tape
complyingwith clause3.4,or coveredwith shrink
typesleeves.

3.6.3 Shrinktypesleevesmaybeusedwhere
the cableterminationiswithin anequipment
enclosure,unlessotherwiseindicated. At theentry
totheenclosurethe cableshallbesupportedby a
bolt-onwiping glandatwhich thearmouringshall
terminate. The cableshallbesecurelysupported
within theenclosure.

3.6.4 Enddividing boxesshallbeoneof the
followingtypes,as indicated:

1. Coiapoundfilled, split type,cast-ironboxes
with filling holessealedby screwedplugsor
caps,andwithbrasswiping glandsandarmour
clamps.Topplatesshallbe tapped,or
providedwithporcelainbushingsor insulators
asrequired. Tappedtop outletsshallhavea
minimumof 10mmofthread.

2. Castiron or fabricatedsteelcableboxesfitted
to switchgearor transformers.

3.6.5 PolemountedboxesforLV cablesshall
becast-ironof the tiertype,but shrinktypesleeves
maybeusedsubjectto theapprovalof theProject

Manager.Fixing ofpole-mountedboxesshallnot
requireany cuttingof thepole.

3.7 JOINTING AND TERMINATING
THERMOSETTING AND THERMOPLASTIC
(PVC) INSULATED CABLES

3.7.1 JointsandterminationsforThermosetting
(XLPE/EPR)andThermoplastic(PVC) insulated
cablesshallcomplywith clauses3.2, 3.3 and3.4,
theappropriatePartofBS 4579,BS 7888 or BS
6910andthe following.

3.7.2 Jointsshallbeof the castresinorshrink
typeor combinationof castresinandshrink
material.

3.7.3 ArmourTerminationshallbeby meansof
mechanicalcableglandscomplyingwith BS 6121.
For armouredcablesthe glandsshallhaveanearth
bondattachment.For cableswith conductorslarger
than35mmthe earthterminationshallbeintegral
with thebodyofthe gland.Glandsusedwith
aluminiumarmouredcablesshall beof aluminium,
but for all othersituationstheyshallbeof brass,
unlessotherwiseindicated.

3.7.4 Shrinktypeorpre-mouldedproductsmay
beusedwhereanHV cableterminationis within an
equipmentenclosure,unlessotherwiseindicated. At
the entryto theenclosurethecableshallbe
supportedby amechanicalcableglandcomplying
with clause3.7.3. Thecableshallbesecurely
supportedwithin theenclosure.

Note: - Manufactures’adviceshallbe soughtwhen
replacinga compoundfilled terminationwith aheat
shrinktypeterminationto ensurecompatibility
betweenthe tenninationtypeandtheenclosure.

3.7.5 Shrinktypeorpre-mouldedproductsmay
beusedwhereaterminationis pole-mounted,
subjectto the approvalof the ProjectManager.
Additionally, HV cablesshallbefitted with shrouds.

3.8 JOINTING CNE CABLES

3.8.1 Jointingshall complywith theclausesof
this Sectionrelevantto thetypeof cable. The
protectiveconductorshallnot bebrokenunderany
circumstanceswhenmakingaservicetee-joint.

3.9 JOINTING DISSIMILAR CABLES

3.9.1 Dissimilarcablesshallbejointedonly
whereindicatedor with theapprovaloftheProject
Manager.
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3.9.2 Jointingshallcomplywith clauses3.2,
3.3,3.4 andshallbesuitablefor thetwo typesof
cableconcerned.

3.10STOPENDS

3.10.1 The term“STOPEND” meansthe
provisionof apermanentsealin whichall coresare
insulatedandprotectedsothatthecablecanbe
energisedsafely.
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SectionFour — Alarm, Control, Communication and
Monitoring Cables

4.1 CABLES

4.1.1 Thetypeandsizeof cablesshallbe as
indicated. Section4 specifiesthose,whichwill be
mostcommonlyused.

4.1.2 ThermosettingandThermoplastic
insulatedandsheathedcables,with or without
screeningandarmouring,shall complywith BS
3573.

4.1.3 Cablesshallbeinstalledin accordance
with this Section,Section6, andSections3, 8, 9 or
10, asappropriate.

4.2 JOINTS AND TERMINATIONS

4.2.1 Jointsandterminationsshallcomplywith
clause4.2.2,andappropriatepartsof Sections3 and
10. For coaxialcablesandotherspecialcables,
jointsandterminationsshallcomplywith the
Manufacturer’srequirements.

4.2.2 Jointsshallbelocatedaboveground
unlessotherwiseindicated.Jointboxesshallbe
supportedsecurelyon shortpostsor otherapproved
structures.Wherejointsareburied,thejoint box
shallbepositionedashort distancefrom, andat
right anglesto, the line of therouteandatthe same
depthas thecable.

4.3 JOINTING THERMOSETTING
POLYETHYLENE-INSULATED CABLES

4.3.1
thefollowing.

Jointsshall complywith clause4.2and

4.3.2 Jointsin two-corecablesshallbemadein
adaptableboxescomplyingwithclause8.3. Cables
shallbeterminatedattheboxeswith compression
glandsandarmourclampingcones.Jointsin
conductorsshallbemadeusinginsulatedterminal
blockscomplyingwith the requirementsof clause
12.19. Boxesshallbefilled with aninert,
permanentlyplasticcompoundhavingahigh
insulationvalue,andshallbe completelywrappedin
Thermoplastic(PVC)self-adhesivetapeor similar.

4.3.3 Jointsin multi-pair cableswith 20 or
fewerpairs, includingtee-jointshavingabranch
cableof not morethanfour cores,shallbemadein
single endedbell-typeboxeswith expandingplug
assemblies.Thecompletecable,includingthe
armouringandoutersheath,shallbeclampedin a
neopreneexpanderplug.

4.3.4 Jointsin cableshavingmorethan20
pairs,includingtee-jointshavingabranchcableof
not morethanfour cores,shallbemadeas indicated.
Approvedsleevetypeboxescomplying with the
cableManufacturer’srecommendationsshallbe
used.

4.3.5 Link disconnectingunits locatedabove
groundshallbeusedwheretee-jointshavinga
branchcableof morethanfour coresaretobemade.

4.4 TERMINATING THERMOPLASTIC
(POLYETHYLENE) INSULATED CABLES

4.4.1 Terminationsshall complywith clause4.2
andthefollowing.

4.4.2 Cablesshallbeterminatedat link
disconnectingunits(LDU), which shallbe supplied
completewith terminalstripsandcompression
glands.

4.4.3 Thearmouringof all cablesenteringthe
LDU shallbebondedtogether,unlessotherwise
indicated.Theconductivityofthebonding
conductorshallbenot lessthantheconductivityof
thearmouringofthe largestcable.

4.5 JOINTING TIIERMOSETTING
(POLYETHYLENE) INSULATED CABLES TO
PAPER-INSULATED CABLES

4.5.1 Jointsshallcomplywith clauses4.2 and
shallbemadeusingsingleendedbell-typeboxes
with expandingplugassemblies.

4.5.2 The finishedjointsshallbefilled with an
inert, permanentlyplasticcompoundhavingahigh
insulationvalue.
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4.6 SEGREGATION

4.6.1 Segregationof cablesfrom thoseof other
systemsandfrom equipment,pipeworkand
ductworkshall complywith clause6.2 andwith any
additionalrequirementsthatareothewiseindicated.
Any requirementsthat areindicatedfor segregating
circuits of particularsystemsshallbeobserved.

4.6.2 Band2 cablesshallnot beinstalledin the
sameconduits,trunkingcompartmentsor cable
ducting compartmentsas Band 1 cables,unless
otherwiseindicated,andanyrequirementsthatare
indicatedfor segregatingcircuits of particular
systemsshallbeobserved.

4.7 MARKING

4.7.1 Markingof cablesandtheterminationof
conductorsshallcomplywith clause6.11, 8.1.5,
9.1.2and10.6.9asappropriate,to thetypeof cable.

4.7.2 A labelindicatingthesystemconcerned
shallidentify all joint boxes. Labelsshallbein
accordancewith clause2.13.

4.7.3 A diagramshowingtheallocationof
terminalsfor eachincomingcableshallbe
permanentlyfixed insideeachjoint boxcover.The
diagramshallbeaffordedprotectionsuitablefor the
environmentin whichit is located.
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5.1 SELECTION OF CABLE SUPPORTS

5.1.1 Thetypeand sizes of cable support
systems shall be selected by the Contractor to suit
the circumstances of the installation, unless
otherwise indicated. They shall also comply with
clauses5.2 to 5.8 inclusive, and the following
preferences shall be taken into account:

• for horizontalruns- cable tray or cable
rack

• for vertical runs - cable cleats or cable
tray or cablerack.

Wheremarshallingof cables occurs (eg. at
switchboards)- cable racks.

5.1.2 The selection,sizingandinstallationof
cable supports shall take account of the requirements
of Section6.

5.2 PROTECTIVE FINISHES FOR FERROUS
MATERIALS

5.2.1 All ferrous metal for cable tray, cable
racks, cable ladder, cable hangers and their fixings
and suspensions shall have a galvanised finish.

5.2.2 Galvanised finishes shall be hot dipped to
BS EN ISO 1461,exceptthatsupportsteelworkin
dry indoor unpolluted areas shall be galvanised to
Z275ofBSEN 10147.

5.2.3 In offshore, coastal and polluted areas
where ferrous materials are used, consideration shall
be given to the use of stainless steel or silicon steel
with l2OO g/m2 coating to BS EN ISO 1461.

5.3 CABLE TRAY

5.3.1 Cable tray shall be metal, plastic or GRP,
as indicated. Metal cable tray shall comply with
clauses 5.2 and5.3.2 to 5.3.8. Steel meshbasket
traysmaybe used only for data, communications,
alarm and similar wiring systems, unless otherwise
indicated.

5.3.2 Cable trays shall be perforated. Metal
cable trays shall be formed from carbon steel plate

complying with BS EN 10130, 10131 or 10149 as
appropriate. Trays and supports shall be selected to
provide adequate support without sagging more than
1/360 of the supportspan,or as indicated.

5.3.3 Bends, tees, risers, reducers and four-way
crosspieces shall be factory made wherever possible,
and shall be of the same construction, material,
thickness and finish as the cable tray. All tees and
crosspieces shall have a 45°gusset on each side
from the point of intersection.

5.3.4 Cable trays shall be cut along a line of
unperforatedmaterial.Holescut in cabletraysfor
the passage of cables shall be fitted with grommets,
bushes or other lining. Cutting of cable trays shall
be kept to a minimum.

5.3.5 Each length of a cable tray shall be
securely bolted to an adjacent length with factory
made couplings of adequate dimensions to prevent
sagging or twisting in accordance with the
Manufacturer’s recommendations. Whererequired,
bolts and nuts shall beappropriatelydimensioned
mushroom-head steel roofing typecomplyingwith
BS 1494. Ends of coupling bolts shall not comeinto
contact with the cables. No welding shall be used in
the joining of cable trays.

5.3.6 Where cables are laid on the cabletray
they shall be secured by ties, each tie securing the
cablesof only onecircuit~Theties shallbeof a
proprietary type low in halogen, self extinguishing
and ultra-violet resistant. The use of wire or similar
material is not permitted. Ties shall be usedatless
than 600mmintervals along eachcable,andwithin
100mmof eachbendor set.

5.3.7 Cables shall be supported by cable cleats
where cable trays arevertical. Mineral-insulated
cableson verticaltraysshallbesupportedby saddles
or clips.

5.3.8 Cable trays shall be fixed atregular
intervals in accordance with Manufacturer’s
recommendations but not exceeding1200mmandat
225mmfrom bends and intersections. A minimum
clear space of 25mmshall beleft behindall cable
trays.

5.3.9 Cable trays shall be installed with a 20mm
gap at building or structuralexpansionjoints. Cable
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tray supports shall be installed within 150mmon
either side of the joint.

5.4 CABLE CLEATS

5.4.1 Cable cleats shall be made from materials
that are resistant to corrosion without the need for
treatment or special finish. Plastic materials shall be
non-brittle down to —20°C. Non-metallic cleats used
for low smoke fume (LSF) cables shall be of LSF
material.

5.4.2 Cable cleats shall be of a size such that
they canbetighteneddownto grip the cables
without exerting undue pressure or strainon them.
For vertical cables two-bolt cable cleats shall be
used which shall grip the cables firmly enough to
prevent them slipping.

5.4.3 The spacing of cable cleats shall comply
with the lEE GuidanceNotesto BS 7671. Cleats
shall be locatedimmediatelyon eachsideof bends
in thecable.

5.4.4 Singlecorecablesshallbecleatedwith
trefoil cleats, where appropriate.

5.5 CABLE RACKS AND CABLE LADDERS

5.5.1 Cableracks shall comply with clause 5.2
and shall be constructed from proprietary systems
using channel sections with return lips and
compatible fixing accessories.

5.5.2 Ladder rack shall be factory made from
steel complying with clause 5.2.

5.5.3 Racks and supports shall be selected to
provide adequate support without racks sagging
more than 1/360 of the support span, or as indicated.

5.5.4 Cable racks and ladders shall be installed
with a 20mmgap at building or structural expansion
joints. Supports shall be installed within 150mmon
either sids of the joint.

5.5.5 Cables shall be fixed to racks and ladders
by cable cleats.

5.6 CABLE HANGERS

5.6.1 Cable hangers shall be used only where
indicated. They shall be made from mild steel flat
bar complying with clause 5.2.

5.7 SUSPENSIONANDFIXINGS

5.7.1 Proprietary suspension systems
comprising channel sections with return lips and
compatible fixing accessories or slottedangles
complying with BS 6946 shall be used. Fixings may
be fabricated from mild steel flat bar where
necessary. Metal arc welding shall comply with BS
EN 1011.

5.7.2 Fixing to the building fabric shall comply
with Table 5A, unless otherwise indicated.

5.7.3 No shot firing shall be used and no
drilling or welding of structural steelwork shall be
done without the approval of the Project Manager.

5.7.4 Suspensions and fixings shall comply with
clause 5.2.

5.7.5 Bolts, nuts, washers and screws shall be
non-corrosive and compatible with the environment
in which they are installed.

5.8 BONDING

5.8.1 Metallic cable trays, racks and ladders
shall be electrically and mechanically continuous
throughout and bonded to the earthsystem.

5.8.2 Supplementarybondingshall beinstalled
wherevernecessary,betweencomponentpartsof
cable trays, racks or ladders wherethemethodof
mechanical connection does not provide permanent
and reliable metal-to-metal joints of negligible
impedance. An earth bonding strip having a
minimum cross section of 6mm2shall be installed
across the gap at building or structural expansion
joints.
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TABLE 5A FIXING FOR CABLE SUPPORTS

Building Fabric Type of Fixing

Structural steelwork Purpose made clamps, the type to be approved by the Project Manager.

Non-structural steelwork As for structural steelwork, or bolts, washers and nuts

Concrete, brick or building blocks Expanding anchors, or screws and plugs, to be approved by the Project
Manager.

Timber Coach Bolts
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SectionSix - Cable Installation

6.1 ROUTES

6.1.1 Unless the routes of cables are indicated
on the drawings they shall be determined by the
Contractor and approved by the Project Manager
before work is started.

6.1.2 Cables installed on the surface shall be
parallel with the lines of the building construction
and properly aligned.

6.1.3 Cables buried below ground shall, as far
as practicable, follow the features of the site such as
roadways and building lines. Ducts at road and rail
crossings shall normally be at right angles to the line
of the road.

6.2 SEGREGATION

6.2.1 A minimum clearance in accordance with
Table 6A shall be allowed from any equipment,
pipeworkor ductwork. Thedistanceshall be
measured from the external surface of any lagging.
In the event of difficulty in achieving these
requirements the Project Manager shall be
consulted.

6.2.2 Spacing between cables shall comply with
Table 6A and be arranged so that the grouping factor
used in the cable calculations shall not be affected.
In the event of difficulty in achieving these
requirements the Project Manager shall be
consulted.

6.2.3 Where indicated, space shall be allowed
along cable routes for futureadditions, andcable
supports shall be of adequate size for the ultimate
load.

6.2.4 Adequate space shall be left between
cable runs and the building fabric and other services
to allow for thefuture removal or installation of
cables.

6.3 SUPPORTSAND FIXINGS

6.3.1 Cables shall be adequately supported, by
one of the methods specified in Section 5,
throughout their length except where they run
through cable ducts or are buried direct in the

ground. Fixing direct to the building fabric by cable
cleats maybe adopted for single runs subject to the
approval of the Project Manager, and where
indicated.

6.3.2 Where cables are not continuously
supported, the supports shall be spaced to the cable
Manufacturer’s recommendations.

6.3.3 Cables shall be supported within 300mm
of their termination at equipment. The weightof a
cable shall not be carried by a terminal box or gland.
The distance maybe increased to suit the
requirements of clause 13.11.

6.3.4 Wherecablescrossexpansionand
settlement joints in the building structure they shall
be fixed 300mmeach side of the joint andsufficient
slack left between to allow for movement.Where
the cables are buried in the building fabric, suitable
provision shall be madeto allow for movementof
the structure. The Contractor shall submithis
proposals for the approval of the Project Manager.

6.4 TRENCHING

6.4.1 No work shall conmience until the
Contractor has taken all reasonable steps to ensure
that the area is free of all cables, drains and other
services, or that the location has been determined of
those services knownto exist. Health and Safety
Executive publication HS(G) 47 gives guidance for
avoiding underground services.

6.4.2 Unless otherwise indicated, excavations
within 600mmof existing services shall be by hand
digging. All services uncovered, whetherexpected
or not, shall be reported immediately to the Project
Manager, and they shall be supported by slings or
other suitable means and protected. Any damage to
services, however minor, shallbereported
immediately to the ProjectManager.No repairsor
replacement shall be done unless the Project
Manager gives approval.

6.4.3 Whencable trenches are opened, all
necessary safety precautions shall be taken to
prevent accidents and damage occurring. Cables
shall be laid expedientlywith regardto project
requirements. The Project Manager’s approvalshall
be obtained before a trench is backfilled.Ideally
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backfilling shall be commenced within 24 hours of
cable laying and the work completed speedily.

6.4.4 Cables shall be buried at a sufficient depth
to avoid being damaged by any disturbance of the
ground reasonably likely to occur. Trenches shall be
excavated to such depth but not less than specified
inTable 6B.

6.4.5 Turf and topsoil shall be removed
carefully and preserved for reinstatement in their
original positions. Spoil from the trench intended for
re use as reinstatement material shall be removed
from the lip of the trench by at least 150 mm.

6.4.6 Excavations shall be carried out in
accordance with BS 6031, BS 8000 Part 1 andshall
comply with the Construction (Working Places)
Regulations, 1966 and all other relevant statutory
requirements. Excavations shall be kept free of
water and protectedagainstdamageor collapse.
The safety of persons and the protection of
structures, buildings, roads, sewers and services
from damage shall be ensured. All necessary
sheeting, timbering, strutting and shoring shall be
supplied, erected andsubsequently removed.

6.4.7 Before cables are laid, the bottom of the
trench shall be graded evenly, cleared of loose
stones andthencoveredfor the full width of the
trench with a 75mmlayer of compacted sieved sand.
Where the level of the trench bottom has to change
the slopeshallnot begreaterthan1 in 12.

6.4.8 After cableshavebeenlaid a furtherlayer
of sieved sand shall be added over the full width of
the trench, and tamped to provide finally not less
than 50mmcoveroverthe cables.

6.4.9 Trenches shall be backfihled in layers and
each layer shall be rammed. The first two layers
shall be 100mmdeep and rammed by hand; the
remaining layers shall be not less than 200mmdeep
and power ramming maybe used. Warning tapes
and covers shall be included as specified in clause
6.5. Where applicable, topsoil and turf shall be
replaced ~ndthe final level shall be level with, or
not more than, 25mmabove,the adjacentground
level. A higherdegreeof consolidationis required
for excavations within shoulders and over-runs and
adjacent to paved areas used by aircraft. At these
locations the final layer of reinstatement shall be
compacted by power ramming until maximum
possible compaction is achieved.

6.5 WARNING TAPES AND COVERS

6.5.1 A warning tape shall be placed above each
cablethat is laid direct in the ground and above each
cableduct. Thetapeshallbelaid ata depthof
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300mmbelow the finished surface level except
where the depth of roadway or paved area base
exceeds 300mmin which case the tape shall be laid
immediately below the base.

6.5.2 Warning tapes shall be of polythene not
less than 150mmwide and 0.1mm thick. They shall
be yellow in colour and bear the continuously
repeated legend “CAUTION ELECTRIC CABLE
BELOW”, or similar, in blacklettersnot lessthan
30mmhigh.

6.5.3 Interlocking cable warning covers shall be
provided for HVcables and for mineral-insulated
cables. For other cables they shall be providedonly
where indicated. They shall be of proprietary
manufacture and shall be laid directly on the tamped
sand that covers the cables.

6.6 DUCTS

6.6.1 Cables shall be installed in cable ducts
where they pass under, or within, Smof railway
tracks, where they pass under roadways or other
areas with vehicular access, wheretheyare
supported on bridges, where they enterbuildings,
and additionally where indicated.

6.6.2 Cables shall be protected by steel tubes on
bridges. All other cable ducts shall be selected by
the Contractor from the alternatives listed in clauses
6.6.4 to 6.6.6 to suit the circumstances of the
installation, unless otherwise indicated.

6.6.3 Ducts shall be of a size suitable for the
cables to be drawn-in and withdrawnwithout
damage.Theminimumsizeofboreshallbe 100mm.
The bore shall be smooth and entirelyfreefrom
rough spots, sharp edges) imperfectionsand
protuberances.

6.6.4 Cableductsof vitrified clay shall comply
with BS 65 and shall beextrastrengthclass. They
shall be joined with plasticflexible sleevesto
provide self-alignment of the bore.

6.6.5 Thermoplastic(PVC)ductsshallbe
unpiasticizedThermoplastic(PVC)pipecomplying
either with BS 4660 or BS 5481 asappropriate,or
with BS 3506 classes B, C, Dor E. They shall have
rubbersealingrings complyingwith BS EN 681.
Thermoplastic(PVC) ductsshallnot beusedwhere
the depthof coverexceeds1 m.

6.6.6 Steel tubes shall comply with BS 1387
and shall have screwed socket joints and endbushes.
Tubes shall be protected against corrosionwith a
coat of bitumastic paint before they are installed.
Tubes of 100mmbore shall be of light thickness;
above this size they shall be medium thickness.
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6.7 LAYING OF DUCTS

6.7.1 Unless otherwise indicated, cable ducts
shall be laid at depths which comply with the
requirements of Table 6B.

6.7.2 The bottom of trenches shall be rammed
to provide a flat firm bedding. Where rock is
present a layer of loose soil shall be spread over the
bottom and also rammed. In water-logged or
unstable soil a 75mmthickness of grade 10 concrete,
as defined in BS 8110, with 20mmaggregate shall
be laid as a foundation and soil placed around and
above to a depth of 75mmabove the top of the duct.

6.7.3 Where cable ducts pass under, or within,
Smof railway tracks or under roadways, the bottom
of trenches shall be rammed and the ducts laid on,
and surrounded by concrete, providingaminimum
coverof 150mmall around.Theconcreteshallbe
grade20, as definedin BS 8110,with 20mm
aggregate. At each joint in the ducts, flexibility
shall be maintained by forming a joint in the
concrete by a 25mmthick compressible foam filler.

6.7.4 Cable ducts shall extend not less than im
beyond the limit of roadways and paved areas. They
shall be at least 150mmaway from gas and water
pipes, drains, sewers and electrical plant. Where
services cross, the clearance shall be not less than
50mm. If difficulty arises in achieving these
minimum clearances the ProjectManagershallbe
consulted.

6.7.5 Deflection from a straight line and
variation in depth shall not exceed 1 in 30
horizontally nor 1 in 60 vertically and the cable duct
shall pass the alignment tests.

6.7.6 Draw-pits shall be constructed at each
change of direction and, for straightruns,at intervals
not exceeding25munlessotherwiseindicated.
Draw-pits shall be of adequate size to enable cables
to be drawn-in without damage or undue stress due
to bending. The construction of draw-pits and their
covers shall be as indicated.

6.7.7 Concrete shall comply with BS 8110 and
shall be of a class suitable for the sulphate content of
the soil in accordance with Table 6.1 of the Code of
Practice.

6.7.8 Alignment shall be proved by drawing a
mandrel through each duct. The diameter of
mandrel shall be 7mmless than the bore diameter.
Mandrels shall be of wood, 25 0mmlong.

6.7.9 While cableductsare being laid nylon,
polypropylene or similar draw-lines shall be
threadedthrougheachlengthof duct. Thedraw-
lines shall have a breaking strength of not less than

550N and shall be at least 4m longer than the duct
run.

6.7.10 Immediately after laying, and before
backfilling the trench, the ends of the cable ducts
shall be sealed temporarily with proprietary plugs.
Draw-lines shall be secured outside the plugs.

6.7.11 Backfilling shall be in accordancewith
clause 6.4.9. Where a cable duct is not used
immediately, temporary marker posts shall be
installed to locate the ends of the ductandshall be
retained in position until cables are drawnin.
Markers shall be white painted wooden posts 75mm
x 75mm, standing not less than 600mmout of the
ground.

6.7.12 Ducts shall be cleared with a mandrel
150mmlong and having a diameter 12mmless than
the bore diameter immediately before cables are
drawn-in. Themandrelshallbefollowed by a
circular wire brush with a diameter 12mmmore than
the bore diameter.

6.8 HANDLING OF CABLES

6.8.1 Installation of cables shall be carried out
only when the ambient temperature is above0°C
unless a written statement from the Cable
Manufacturer confirms that no damage to the cable
will result, and the approval of theProjectManager
is given. The temperature of the cable shall have
been above 0°C, or above the minimum temperature
recommended by the Manufacturer,for atleast24
hours immediately prior to installation. Any special
measures to achieve this shall be subject to approval
by the Project Manager.

6.8.2 Cables shall be handled with care and
every effort madeto avoid damageto the cables,to
other services and to the building fabric.
Recommendations or instructions available from the
cable Manufacturer concerning the installation of
cables shall be taken into account.Any damage
shall be reported immediately to the Project
Manager.

6.8.3 Cabledrumsshallbeunloadedcarefully
by meansof eithera craneor rampandimpactwith
the groundshallbeavoided. Theyshallbe
supportedon axlesor axlestandswhile the cableis
beingpulled. Twisting andabrasionof thecable
servingor oversheathshallbeavoided.

6.8.4 Cablesshallbepulledover cablerollers
adequatelyspacedto preventthecablebeing
draggedovergroundor othersurface. Cable
stockingsshallbeusedforhauling cablespulledinto
thrust borings or cable ducts, andfor all cables
exceeding1Om length. Precautionsshallbetakento
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ensurethat strainis takenon the cablecoresaswell
asthe sheathandexcessivestrainshallbeavoided.
Under no circumstances shall vehicles be used to
pull cables in, appropriate cable winches or hand
pulling only shall be used.

6.8.5 Cableslaid in trenchesshallcrossother
cablesonly atjunctions.Clearancesbetweenthe
cables shall be maintained at crossovers. Cables
shallnot belaid oneabovethe otherexceptwhere
indicated.

6.8.6 Only onecableshallbepulled into each
ductexceptfor thefollowing, whichmaybe
bunchedsubjectto therequirementsof Table6A and
a maximum space factor of 20%.

Single-corecablesforming onecircuit;

Mineral-insulated cables;

Alarm,control,andmonitoringcables;

Pilotcablesassociatedwith anotherpower
cable in the duct.

Cables that are to be installed in the same
duct shall be bunched together and pulled in
oneoperation.Additional cablesshallnot
bedrawn-insubsequently.

6.8.7 The ends of all cables shall be sealed
during installation by an appropriate heatshrinkor
coldappliedendcap,unlessjointing or termination
is carriedout immediately. Thesealedendsof
powercablesshall bemarkedwith theletter “A” or
“Z” to indicatethe coresequence:“A” atthe end
wherethe sequenceis clockwiseand“Z” whereit is
anti-clockwise.

6.8.8 At no time shallcablesbebentto aradius
lessthanthe Manufacturer’srecommended
minimum.

6.9 SEALING DUCTS AND OPENINGS

6.9.1 - The ends of all ducts and serviceconduits
(including spare ways) shall be sealed after cables
havebeeninstalled.

6.9.2 Whereductsandserviceconduitsenter
buildings, proprietarysealsshallbeusedto form a
barrieragainstgas,water,oil, fire andattackby
vermin. Spareductsandserviceconduitsshallbe
similarly sealedwith removablematerial. The
methodof sealingshall besubmittedfor the Project
Manager’sapprovalbeforework commences.

6.9.3 Fire barriersatfire-resistantstructural
elements, such as floors and walls, shall satisfy the

requirementsof BS 476Parts20 and22 for
insulation,stability andintegrity for theperiodof
time indicated. Themethodshall besubmittedfor
theProjectManager’sapprovalbeforework
commences.

6.10 CABLE GUARDS

6.10.1 Cableguardsshallbefitted wherecables
aremountedatlow level on walls, poles,towersor
other locations as indicated.

6.10.2 Cableguardsshallbeconstructedfrom
1.6mmthick galvanisedsteelsheetcomplying with
clause2.11 andformedinto acasingwith external
flanges for fixing to the fabric.

6.10.3 Guardsshallextendto aheightof 3.5m
abovegroundor floor level for HV cablesand1 .Sm
for LV cables. In externallocationsthe guardsshall
extend300mmbelowfinishedgroundlevel andthey
shallbeprotectedinsideandout with bitumastic
paintextendingfromthebottomup to 150mmabove
finished ground level.

6.11 MARKING OF CABLES

6.11.1 Markerpostsor slabsshallpermanently
identify thelocationof buriedcables. Thewording
on themarkersshallbe“HV CABLE” or “LV
CABLE” asappropriate;in additiontheword
“JOINT” shallbe addedwhereappropriate.Posts
shallonly beusedwheretheydo not cause
obstructionor danger.

6.11.2 Cablemarkerslabsshallbeinstalled,as
required,flush with thefinishedgroundlevel, on the
precise line of the cable.

6.11.3 Cablemarkersshallbe locatedatevery
pointwhereacableentersabuilding, sub-station,
plinth or distributionpillar, at eachjoint, changeof
direction,roadandpathwaycrossing,andalongthe
routeof the cableatintervalsnot exceeding45m.

6.11.4 Cablesshallbecolourcodedin
accordancewith BS 1710exceptwherecablesare
buried, located in switchrooms, in ducts and spaces
designatedsolely for electricalservices,orhave
orangeoversheaths.Colourcoding,whereused,
shallbeconspicuousbands,not lessthan100mm
long, located at least once within each separate
compartmentthroughwhich the cablespassandat
intervalsnot exceeding1 2m.

6.11 5 Trunkingor ducting shallbepermanently
andconspicuouslyidentified. Themethodof
identification shall be as indicated or approvedby
the Project Manager
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6.11.6 Cablesshallbepermanentlyand
conspicuously identified. The method of
identification shall be as indicated or approved by
theProjectManager.

6.11.7 Cable identification shall be located
within 500mmof terminations and joints, at least
oncewithin eachseparatecompartmentthrough
which the cables pass, at intervals not exceeding
24m, andshall coincide with the colour bands,
whereused.Considerationshallalsobegiven to
identifyingcablesat entryor exit pointsandwhere
buriedcablesemergefrom the ground.

6.11.8 Everycableendshallbeprovidedwith a
means of identification showing the designation,
numberandcross-sectionalareaof coresandrated
voltage of the cable.

6.12 REDUNDANT CABLES

6.12.1 Whereindicated,redundantcablesshall
beremovedor stop-endedin amannercomplying
with clause 3.10 andclearlymarked.

6.12.2 Removed cables shall be disposed of in a
mannerapproved by the ProjectManager.
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TABLE 6A

Section Six — Cable Installation

MINIMUM SPACING OF CABLES

Location Cable

mm

HV

mm

LV

mm

Telephone

mm

Co-axial

mm

Equipment
Pipework
Ductwork

mm
Buried:

HV
LV
Telephone
Co-axial
Fibre Optic

50
300
300
300
300

300
25

150
150
150

300
300
50

150
50

300
150
50

150
50

300
300
200
200
200

In Air:
HV
LV
Telephone
Co-axial

50
300
300
300

300
(see note 2)

150
150

300
150
0
0

300
150
0
0

300
150
100
100

NOTES:
1. The minimum spacing apply unless otherwise indicated.
2. LV cables in air may be bunched subject to any requirements regarding segregation and installation methods set out in the BS 7671:

Requirements for Electrical Installations, Guidance Note No.1, and as stated in 6,2.
3. When cables are in steel pipes the minimum spacings need not be maintained, but a minimum space of 25mm shall be left between the

pipes.

TABLE 6B MINIMUM COVER FOR CABLES

Type of
cable

Location and DEpth of Cover

In open ground and under
pavements

mm

Under
roadways

mm

Under or
alongside
railways

mm

In other
situations

mm

HV 800 1000
1800 As indicated

LV
Telephone

Co-axial
Fibre Optic

500
600

(light traffic)
800

(heavy traffic)
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SectionSeven— OverheadLines

7.1 OVERHEAD LINES

7.1.1 HVoverhead lines shall comply with
ElectricityAssociationTechnicalStandard43-40.

7.1.2 LV overheadlines shall complywith the
latestissueof ElectricityAssociationTechnical
Standard 43-30.

7.2 CONNECTIONS TO BUILDINGS

7.2.1 Servicelines shallbeThermoplastic
(PVC) insulatedcableswith copperor aluminium
conductors as indicated, complying with BS 6485,
type8 or 16 as appropriate for the nominal voltage
of the system and BS 7884, BS 215 or BSEN50183
as appropriate.

7.2.2 Cablesfrom the serviceline termination
into the buildingshallbe singlecoreThermoplastic
(PVC) insulatedwith asheath,complyingwith BS
6004. Coreidentificationcoloursshallextend
throughoutthe lengthof thecables.

7.2.3 TheContractorshall include,for the
supply andfixing of all insulators,bracketsor
timberpostsnecessaryfor terminatingservicelines
atbuildings,unlessotherwiseindicated. Brackets
and fixings shall comply with Section 5.

7.3 CATENARY WIRE SUPPORTS

7.3.1 Shortspanoverheadlinks between
buildings shall be Thermoplastic (PVC) insulated
cablescomplyingwith BS 6004,with copperor
aluminium conductors as indicated. The cables shall
besupportedby acatenarywire which shallbe
preferably integral with thecable.

7.3.2 Catenarysupportedcablesshallbe
installed in accordance with the BS 7671 and the
lEE Guidance Notes.

7.3.3 Detailsofthetypeof catenary system and
fixing to beusedshallbesubmittedto the Project
Manager, whose written approvalshallbeobtained
beforework proceeds.
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SectionEight - Wiring System: Cablesin Conduit,
Trunking and Ducting

8.1 CABLES

8.1.1 The typeand size of cables shall be as
indicated. Clauses 8.1.2 to 8.1.4 specify those
which will be used most commonly.

8.1.2 Thermoplastic (PVC) insulated sheathed
and non-sheathed cables shall comply with BS 6004.
Theyshallhavecopperconductorsunlessotherwise
indicated.

8.1.3 LSF cables shall comply with BS 7211
andshallhavecopperconductorsunlessotherwise
indicated.

8.1.4 Thermosetting(Rubber)insulatednon-
sheathed cables shall comply with BS 6007.

8.1.5 Coreidentificationcoloursshallextend
throughoutthe lengthof Thermoplastic(PVC)
insulated cables. Where appropriate the colours
shall be as indicated. The additional identification
requirementsof clause8.12.6shallalsobemet.

8.1.6 Cables shall be protected throughout their
lengthby trunking,ducting, conduit and equipment
enclosures. Framework or partitions mayonly be
used as protection with sheathed wiring systems.

8.2 CONDUIT

8.2.1 Conduit,including flexibleandpliable
conduits,shall beeithersteelor non-metallicas
indicated,andcomplywith the appropriateBritish
Standards.

8.3 STEEL CONDUIT AND FITTINGS

8.3.1 Steelconduitsandfittings shallbe
screwedclassificationunlessotherwiseindicatedor
approvedby theProjectManager.

8.3.2 The protection against corrosion of
conduits and conduit fittings for general use inside
buildings shall be Class 2. For use outside buildings,
in plant rooms,floor trenches,otherlocationsas
indicatedandin floor screeds,theprotectionshallbe
Class 4.

8.3.3 Whenlocatedoutsidebuildings,adaptable
conduit boxes and covers shallbeas indicated.

8.3.4 Whenconduit boxes are installed flush
with the building fabric, overlappingcoversshallbe
fitted.

8.3.5 Flexible steel conduit for general use
inside buildings shall be TypeA with protection
against corrosion equivalent to Class 2. For use in
plantroomsandotherlocationsas indicatedthe
protection shall be Class 4. Adaptors shall be of the
solid type.

8.3.6 Prewired pliable conduit systems may
only be used where indicated.

8.4 NON-METALLIC CONDUIT

8.4.1 Non-metallic conduit shall be rigid heavy
dutyThermoplastic(PVC) unlessotherwise
indicated. Joints shall be madeusing solvent
approved by the conduit Manufacturer.

8.4.2 Pliableconduitsshallbe heavyduty,
reinforced,unlessotherwiseindicated. Pliable
conduit shall not be used where the ambient
temperature mayexceed 60°Cor wheremineraloils
or petrol are present.

8.4.3 Flexible conduitsshallbeusedfor
connectionsto movingor vibratingequipment.

8.5 TRUNKING AND DUCTING

8.5.1 Trunking and ducting shall beof steelor
insulating material asindicated,andshallcomply
with BS 4678 and clauses 8.6 or 8.7 where
appropriate.

8.5.2 Trunking shall provideaminimumdegree
of protection of 141 whenusedinsidebuildingsand
shall not normally be used in wet or outdoor areas.
Trunking used outside buildings, or at other
locations indicated, shall provide a minimum degree
of protection of IP44.

8.5.3 Partitionsshallbeof the samematerialas
the trunkingor ducting. The gap between partitions
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and trunkingcovers shall be a minimum to ensure
that segregation of circuits is maintained.

8.5.4 Manufacturer’s proprietary fittings shall
be used. Site fabricated fittings may only be used
with specific written approvalof theProject
Manager and only wheretheseare inadequate will
site fabricated fittings be accepted. Fittings
fabricated on site shall be comparable in
construction with the rest of the trunking or ducting
system.

8.5.5 Ends of runs shall be fitted with
removable covers to permit future extension.

8.5.6
as indicated.

The sizeoftrunkingandducting shallbe

8.5.7 Trunkingwith the coveron the sideor
bottomshallbefitted with removablecableretaining
strapsatintervalsnot exceedinglm. Cablesshallbe
supported at intervals not exceeding 3mwhere
trunking runs vertically. The method of support
shall allow for futureeasyremovalof, or addition
to, the cables and shall be submitted for the approval
of the Project Manager.

8.6 STEEL TRUNKING

8.6.1 Unless otherwise indicated, the protection
against corrosion for general use inside the buildings
shall be Class 2; for use outside buildings, in plant
rooms,floor trenchesandotherlocationsas
indicated,theprotectionshall beClass3.

8.6.2 Bonding links shall be provided at each
joint andsecuredbyscrews,nutsandshakeproof
washers. The bonding links shall make contact with
the metal of the trunking or fitting, and continuity
shall not depend on contact through the screws, nor
on removal on site of paint finish from ferrous
metal.

8.6.3
joints.

Factory made connectors shall be used at

8.7 UNDERFLOOR DUCTING AND FLOOR
TRUNKING

8.7.1 ProtectionagainstcorrosionshallbeClass
3.

8.7.2 Service outlet boxes and junction boxes
shall be constructed from sheet steel of the same
finish as the ducting, with top frames adjustable for
height at each corner. Theframesshallbecast
aluminium unless otherwise indicated. Segregation
of the compartments of the ducting shall be

maintained through the boxes.

8.7.3 Each service outlet box shallhaveoutlet
units as indicated. The complete assembly shall
comply with the requirements of BS 6701.

8.7.4 Lids of service outlet boxes and of floor
trunking shallbeof castaluminiumunlessotherwise
indicated. The lids shall be arranged to
accommodate the floor finish, asindicated.

8.8 ROUTES ANDSEGREGATION

8.8.1 The routes of conduit, trunking and
ducting shall be as indicated. Where thereis a
discrepancy or omission, the routeshall be
determined by the Contractor and approved by the
Project Manager before work is started. This
requirement shall apply where the conduit, trunking
or duct is concealed within the buildingfabric as
well as where they are on the surface.

8.8.2 Conduit, trunking and ducting shall be
parallel with the lines of the building construction
and properly aligned, except where conduit is
permitted in floor screeds. Conduit buriedin wall
finishes shall runverticallyonly, unlesstheProject
Manager gives approvalto deviatefrom this
requirement.

8.8.3 A minimum clearance of 150mmshall be
allowed from any equipment, pipework or ductwork;
the distance being measured from the external
surface of any lagging. In the event of difficulty in
achieving this requirement the Project Manager shall
be consulted.

8.8.4 Trunking shall be positioned so that
adequate clearance is provided for access to the
wiring. It is preferred that the covers shall be on the
top or sides of the trunking, but wherethisis
impracticable covers maybe on the bottom,subject
to the approval of the Project Manager. Cable
support shall be as clause 8.5.7.

8.9 SUPPORTSAND FIXINGS

8.9.1 Whereconduitandtrunkingarenot fixed
directly to thebuildingfabric theyshallbe
suspendedinaccordancewith clause5.7.

8.9.2 A support shall be positioned within
3 00mmof each bend and conduit box. Conduit
boxes shall be fixed to the fabricof thebuilding
independently of the conduit. Wherethe conduit
boxes have a minimum degree of protection of 1P44
the fixings shall not reduce the protection.

8.9.3 Conduit and trunking shall befixed in
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accordance with Table 8A. No shot firing shall be
used and no drilling or welding of structural
steelwork shall be donewithout the approvalof the
Project Manager.

8.9.4 Screws and nuts shall be non-corrosive
and compatible with the environment in which they
are installed.

8.10INSTALLATION

8.10.1 If the protective finish of any materials
has been damaged, those materials shall either not
be used or any remedialwork shallbeapprovedby
the Project Manager before use. Conduits shall be
cleanandfreefrom oil.

8.10.2 Holes in trunking shall be drilled, punched
or cut by ring-saw. Trunkingshallbefreefrom
sharp edges and burrs.

8.10.3 Connectionsbetweentrunking and
equipment shall be by screwed couplers and bushes,
flangedcouplingsor speciallyfabricatedconnectors.
Directattachmentof steel trunkingto equipment
will be permitted only if cable entries are provided
with bushes or grommets or otherliningmethods
approved by the Project Manager. Cutting and
bending the material of trunking to form flanges for
connection to equipment will not be permitted.

8.10.4 Steelconduitshall beconnectedby means
of a coupler and an externally screwed bush at
equipment not provided with screwed entries and at
trunking. Bushes shall be tightenedby spanners;
pliers and toothed wrenches shall not be used.

8.10.5 Cable entries from trunking to distribution
boards shall be adequate for cabling from all ways
including spares.

8.10.6 Whereaterminalblockis to be
accommodated in a circular box, an extension ring
of sufficient depthto ensureadequatespacefor the
terminalblock andcablesshallbe fitted to the box.

8.10.7 - Thelengthof threadon the endsof steel
conduit shall match that in the conduit fittings or
equipment. Exposed thread is not permitted.
Runningcouplingswith backnutsmaybeusedwith
conduithavingClass2 protection,but wherethe
protection is Class 4 only manufactured running
joints will be accepted. Exposed thread on running
couplings shall be given a coat of zinc-rich plant.

8.10.8 Joints between Thermoplastic (PVC)
conduit and fittings shall be made with a suitable
adhesive, but expansion couplers shall be included.

8.10.9 Conduitshallbecoldbenton sitewith a
suitablebendingtool,withoutdeformingits cross
section.

8.10.10 The interval betweendraw-inboxesin
conduit systemsshall not exceedthe
recommendationscontainedin BS 7671 andthe lEE
GuidanceNotes.

8.10.11 Unlessotherwiseindicated,conduitburied
in concreteshallhaveatleast30mm depthof cover
andshallbesecurelyfixed to preventmovement
duringpouringandvibratingof the concrete.
Conduitburiedin plastershallhaveatleast5mm
depthof cover.

8.10.12 Whereconduits,trunkingor ducting,cross
expansion andsettlement joints in the building
structure,suitable provision shall be made to allow
for movement of the structure.Purposemade
expansion couplings shall be used in trunking. The
Contractorshallsubmithisproposalsfor the
approvalof theProjectManager.

8.10.13 Where conduit passes through an external
wall theconduit shallbeplasticandaconduitbox
shallbefitted on theoutersideof thewall. This
shall be filled with an inert, permanently plastic
compoundhavingahigh insulationvalue.

8.10.14 Conduit, trunking andductingshallbe
installedin screedsonlywhereindicated,or after
receiptof theProjectManager’sapproval. Conduit
boxesin floors, otherthanfor agreedoutlets,arenot
permitted.

8.10.15 Flush floor trunking and underfloor
ducting shallbestraight,level andadjustedin height
to relateto the finished floor level.

8.10.16 Openendsof conduitandductsshallbe
temporarilypluggedimmediatelytheyareinstalled
to preventingressof waterandsolid material. Flush
floor trunkingandtheboxesof underfloorducting
shall be fitted with temporary lids immediately they
areinstalled,andtheyshallbemaintainedas
effectiveprotectionagainstingressof waterand
solidmaterialuntil thepermanentlids are fittedafter
screeding is complete.

8.10.17 Themethodtobeusedfor forming fire
barriersat fire-resistantstructuralelementssuchas
floors and walls shall be submitted for the Project
Manager’s approval.

8.10.18 Installedconduitsandductsshallbe
cleaned internally with a swab before cables are
drawn-in.

8.10.19 If the protective finish of conduit,
trunkingor ductingis damagedafter fixing, the
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damageshallbe made good in a manner approved

by theProjectManager.

8.11 PROTECTIVE CONDUCTOR

8.11.1 A protectiveconductorshallbedrawn
throughall conduit andtrunkingsystemsand
connectedto earthingterminals. Eachsectionof
trunkingshallbebondedto theprotectiveconductor.
Notwithstanding the provision of a separate
protectiveconductorthe continuityof the conduit,
trunkingandductingshall beto the samestandardas
thoughtheywerethe soleprotectiveconductors.

8.11.2 Where live conductors terminate at, or
loop into, terminalsadjacentto an applianceor
accessorytheprotectiveconductorshallbe similarly
terminated.

8.11.3 The earthingterminalof a socketoutlet or
otheraccessorymountedon thelid of steeltrunking
shallbeconnectedby aseparateprotective
conductorto anearthingterminal incorporatedin the
fixed partof thetrunking.

8.12WIRING

8.12.1 No wiring shallbecarriedout until the
appropriatetestsrequiredin clause19.6.2havebeen
doneandtheProjectManagerhasgivenhis
clearanceforwiring to commence.

8.12.2 A loop-in form of wiring shallbeusedas
far aspracticableor unlessotherwiseindicated.
Jointsin conductorsshallbemadeusinginsulated
terminalblockscomplyingwith the requirementsof
clause 12.19.

8.12.3 Adequateslackshallbeleft in cablesat
expansion joints.

8.12.4 A draw-wire shallbeinstalled,after
swabbing,betweeneachdraw-inpositionwhere
conduits are installed for wiring by others.

8.12.5 Cablesforming part of alarm,control,
communication or monitoringcircuits shallhave
identificationsleevesattheir terminations.
Identificationshallbeconsistentwith therelevant
wiring diagrams.

8.13 MIGRATION OF PLASTICISER FROM
THERMOPLASTIC (PVC) MATERIALS

8.13.1 Thermoplastic(PVC) sheathedcables,
including thermoplasticsheatheg LSF,shallbe
separated from polystyrene materials to prevent the
takeup of thecableplasticiserby the polystyreneas
thiswill reducethe flexibility of thecables. See
Table 8B.
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TABLE 8A

Section Eight — Wiring System: Cables in Conduit, Trunking and Ducting

CONDUIT AND TRUNKING FIXINGS

1. Fixing of conduit

Location Type of Fixing

Floor screeds

Buried in plaster or render

Abovefalse ceilings

Surface

Saddles

Crampets or saddles

Spacer bar saddles

Distance saddles

2. Fixings of saddles, conduit boxes and trunking

Building fabnc Type of fixing

Structural steelwork

Non-structural steelwork

Concrete, brick or building blocks

Hollow blocks and pot floors

Timber

Purpose made clamps, type to be approved by the Project Manager

Set screws and nuts

Plugs and screws

Butterfly spring toggle bolts or gravity bolts

Wood screws

TABLE 8B PLASTERCISER MITIGATION

Location/Fabric Mitigation

Thermal Insulation

Cable Clips

Grommets
.

Wood Preservatives

Creosote

Thermoplastic cables shall be clipped clear of any insulation made of expanded polystyrene granules

Nylon or polypropylene cable clips shall be used. Polystyrene cable clips are not to be used as they are
softened by contactwith thermoplastic (PVC)

Thermoplastic (PVC) grommets should be used where appropriate. Natural wbber grommets can be
softened by contact with thermoplastic (PVC). Synthetic rubbers are more resistant. Thermoplastic (PVC)
grommets are not affected, but could affect other plastics.

Thermoplastic (PVC) sheathed cables shall be covered to prevent contact with preservative fluids during
application. After the solvent has evaporated, the preservative has no effect.

Creosote shall not be applied to thermoplastic (PVC) sheathed cables as it will causedecomposition,
swelling and loss of pliability.
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SectionNine - Wiring System:Multi-core Sheathed
Cables

9.1 CABLES

9.1.1 Cablesshall complywith BS 6004,Table
5 for LV circuits andTable4 forextralow voltage
(ELV) circuits. Cablesshall havecopper
conductors, unless otherwise indicated, and the size
shall be as indicated.

9.1.2 The colour identification of cores shall
complywith BS 7671 or BS EN 60446. For live
conductors the identification shall extend throughout
the length of the cables. The additional identification
requirements of clause 9.4.12 shall also be met.

9.2 BOXES

9.2.1 Joint boxes shall comply with BS 4662 or
BS 6220. Where they are of insulating material the
material shall have the ignitability characteristic “P”
as specified in BS 476. Where terminals are not
integral, insulated terminal blocks complying with
the requirements of clause 12.19 shall be used.

9.2.2 Boxesforaccessoriesshall complywith
the requirements of clause 12.1.

9.3 ROUTES AND SEGREGATION

9.3.1 Unlesstheroutesof cablesareindicated
on the drawings, they shall be determined by the
Contractorandapprovedby theProjectManager
beforework is started.

9.3.2 Cablesshallbeparallelwith thelines of
thebuildingconstructionandproperlyaligned.
Cablespassingthroughjoistsshall complywith the
requirementssetdown in the lEE GuidanceNotes.
Cablesburiedin wall finishesshallrunvertically
only, unlessthe ProjectManagergives approvalto
deviatefromthisrequirement.

9.3.3 Segregationshallcomplywith category
“LV” in Table6A of this specification.

9.4 INSTALLATION

9.4.1 Cablesfor alarm,control,communication
or monitoring systems shall be fixed by proprietary
saddlesof suitablenylon or plasticmaterial.

9.4.2 Cablesburiedinwall finishes,passing
through walls or buried in concrete, including floor
screeds,shallbeprotectedthroughoutthe lengththat
is buriedby heavydutyThermoplastic(PVC) or
metal conduit as indicated.

9.4.3 Unlessotherwiseindicated,conduitburied
in concrete shall have at least 30mmdepthof cover,
and shall be securely fixed to prevent movement
duringpouringandvibratingof theconcrete.
Conduitburiedin plastershallhaveatleast5mm
depthof cover.

9.4.4 Whereconduitscrossexpansionand
settlementjoints in thebuildingstructure,suitable
provision shall be made to allow for movement of
the structure.TheContractorshall submithis
proposalsfor the approvalof the ProjectManager.

9.4.5 Conduitsenteringvoidsshallterminate
not less than 25mmclearof thebuildingfabric.
Openendsof conduit shallbetemporarilyplugged
immediately they are installed,to preventingressof
water and solid material.

9.4.6 Where cables pass through joists the
number and size of holesshallallow for easy
withdrawalandreplacementof cables. Thediameter
of holes shall complywith the requirementsset
downin the lEE GuidanceNotes. Joistsshall not be
notched.

9.4.7 Themethodto beusedfor formingfire
barriersat fire-resistant structuralelementssuchas
floorsandwalls shallbesubmittedfor theProject
Manager’s approval.

9.4.8 Wherecablesenterametalenclosurethey
shall beprotectedby grommetsor securedbycable
clamps.

9.4.9 Cablesshallbeloopedbetweenoutlet
points, and as far as practicable, intermediate joints
shallnot beused.
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9.4.10 Wherejoints areunavoidabletheyshallbe
enclosed in boxes. The box shall be permanently and
clearly labelled to indicate its purpose. Traps,
suitably labelled, shall be provided for permanent
accesswhereboxesareconcealed.Detailsof the
location of joints and traps shall be included in the
handoverdocumentation.No joints shallbelocated
in concrete floors.

9.4.11 Cables fixed to the surface, except in
ducts, shall be protected by high impact
Thermoplastic (PVC) channels up to a height of
l.5mabovefloor level.

9.4.12 Cables forming part of alarm, control,
communication or monitoring circuits shall have
identification sleeves at their terminations.
Identification shall be consistent with the relevant
wiring diagrams.

9.5 PREFABRICATEDWIRING
INSTALLATIONS

9.5.1 The requirements of this Specification
shall apply to prefabricated wiring installations.
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SectionTen - Wiring System:Mineral-Insulated
Cables

10.1 CABLES

10.1.1 Cables shall comply with BS 6207 Part 1.
The size, conductor and sheath material and voltage
rating shall be as indicated.

10.1.2 Coppersheathedcablesshallhavean LSF
outercoveringof colourfrom Table 1 OA, unless
otherwiseindicated.

10.2 TERMINATIONS

10.2.1 Terminations shall comply with BS 6207
Part 2 and shall be supplied by the same
Manufacturer as that of the cable to which they
connect,or shallbeapprovedby thecable
Manufacturer.

10.2.2 Unlessotherwiseindicated,sealsshall
havea temperatureratingof 105°C.Protective
conductortails integralwith thesealsshall be
provided,where,availablefrom Manufacturers.

10.2.3 Appropriateglandsshallbeusedatentries
to enclosures.Wherecablesterminateataccessory
boxeslocatedflushin plasterfinish, cableclamps
maybeusedinsteadof glands;theclampsshallgrip
thecablesheathandshall befixedto the accessory
box.

10.2.4 Glandsshallbesecuredwith a locknutat
equipmentnot providedwith screwedentries.

10.2.5 Pressuresensitiveplasticadhesivetape
shallbeappliedoverexposedcablesheathsand
glands,andprotectedoverallwith an LSFshroud.
Thecolourof shroudsshallbethe sameasthe cable
covering.

10.2.6 At the terminationsof single-corecables,
glandplatesshall complywith clause2.2.5. For
three-phasecircuitsthephaseconductorsshallbe
arranged,if possible,in trefoil formationwherethey
pass through the enclosure of the equipment.

10.2.7 Each cable tail shall be long enough to
connectdirectly totheterminalsof theequipment.

10.2.8 Compression connectors and associated
dies for the compression tool shallbethecorrect
type and size. The tool shall be so designed that the
correct compression must be appliedbeforeit can be
released.

10.2.9 Protective conductor tails shall be
connected to earthing terminalswithin theenclosure.
On larger sizes of cables, where tails arenot
provided, the metalsheathshallbeconnected
directly to the external earthingterminalofthe
equipment by abondingconductorhavinga cross
sectional area in accordance with BS 7671.

10.2.10 Core identificationshallcomplywith BS
7671 for Band I and Band II circuits. The additional
identification requirements of clause10.6.9shall
also be met.

10.3 JOINTS

10.3.1 Jointsin cablesshallbekeptto a
minimum. Where joints areunavoidabletheyshall
bereadilyaccessiblefor inspection.

10.3.2 Straight through jointsshallbe enclosed
within brass jointing sleevesandthe conductors
shall be connected by mçans of solder ferrulesor
compressionjoints. Sleevesshall bemadeby the
sameManufacturerasthe cableto bejointedor shall
be approved by the cable Manufacturer.

10.3.3 Joints,otherthanstraightthrough,shallbe
enclosed in circular or adaptable conduit boxes and
the conductors shall be connected by means of
insulated terminal blocks. Conduitboxesshall
comply with clause 8.3 and terminal blockswith
clause 12.19. Terminations shall comply with
clause 10.2. Conduitboxesshallbefixed to the
fabric of the building or to cable tray. Where the
conduitboxeshaveadegreeof protectionof1P44or
more, fixings shallnot reducethatprotection.

10.3.4 Jointsshallnot beburiedin the ground
exceptwhereindicated. In thesecasessuitable
environmentalprotectionshallbeincorporated.
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10.4 ROUTES AND SEGREGATION

10.4.1 Theroutingandsegregationof cables
shall complywith clauses6.1 and6.2,exceptthat
cablescarryingnegligiblecurrentmaybestacked.

10.4.2 Cablesshallnot beburiedin thebuilding
fabric exceptwhereindicated.

10.5 SUPPORTSAND FIXINGS

10.5.1 Cablesshallbeadequatelysupported
throughouttheir lengthon cabletray,by fixing
directly to the fabricof thebuilding or by themeans
indicated,exceptwheretheyrunthroughcableducts
or are buried direct in the ground or in the fabric of
thebuilding.

10.5.2 Cablesshall besupportedwithin 300mm
oftheir terminationatequipment.

10.5.3 Cableson tray shall belaid tidily with no
crossovers,exceptwhereessential,andshallbe
fixed with proprietarycabletiesdesignedfor the
purpose,or with saddles,or clips.

10.5.4 Saddlesandclips forcableshavingan
outercoveringshallbeLSFcoveredmetal. Bare
coppersaddlesandclips maybeusedfor cables
withoutan outercovering.

10.5.5 The spacingof saddlesandclipsshall
complywith thelEE GuidanceNotes. Saddlesor
clipsshall belocatedimmediatelyon eachsideof
bendsin the cable.

10.5.6 Fixing of saddlesto thebuildingfabric
shallbeby round-headscrewsandto cabletray and
non-structuralsteelworkby round-headscrewsand
nuts. For generalareasinside buildings,screwsand
nuts shallhaveappropriatenon-corrosiveprotection
andoutsidebuildings,in plant roomsor other
locationsasindicated,theyshallbeof stainlesssteel
or brass.

10.5.7 Fixings to buildingfabricshall comply
with Table lOB, unlessotherwiseindicated. No shot
firing shallbeusedandno drilling or weldingof
structuralsteelworkshallbedonewithout the
approvalof theProjectManager.

10.6 INSTALLATION

10.6.1 Theinstallationof cablesshall comply
with Section 6 as appropriate.

10.6.2 Tools for the manipulationand
terminationof cablesshallbeof adesignapproved
by thecableManufacturer.Corrugationofthe metal
sheathor damageto outercoveringswill not be
accepted.A woodblockor woodenfacedtool shall
beusedto finally dresscablesinto position.

10.6.3 Repairsto acable’scoppersheathwill not
be accepted regardless of the extent of the damage.

10.6.4 Terminationsandjoints shallbemadein
accordance with the Manufacturer’s instructions.
Only clean,dry, plasticfilling compoundshallbe
used.

10.6.5 Wherecablesareburieddirect in the
groundor in cableductstheinstallationshallcomply
with therelevantclausesof Section6.

10.6.6 Cableswithoutoutercoveringshallnot be
in contactwith galvanisedfinishes,concreteor other
materialthat will causecorrosion.

10.6.7 Connectionto appliancesandmotorsshall
complywith Section 13.

10.6.8 Cableguardsshallbeprovidedin
accordance with clause 6A0.

10.6.9 Markingof cablesshall complywith
clause6.11. Cablesforming part ofalarm,control,
communicationor monitoringcircuits shallhave
identificationsleevesattheir terminationwith
speéificcircuit identification. Identificationshallbe
consistentwith the relevantwiring diagrams.
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TABLE 1OA MINERAL-INSULATED CABLE SHEATH COLOURS

Circuit Type Sheath Colour

LV power/lighting etc. Orange

Emergency systems (emergency lighting, etc.) Red

TABLE lOB MINERAL-INSULATED CABLE FIXINGS

Location Type of Fixing

Structural steelwork

Non-structural steelwork

Concrete, brick or building blocks

Hollow blocks

Timber

Purpose made clamps or fasteners, the type to be approved by the
Project Manager

Set screws and nuts

Plugs and round head screws

Toggle type round head screw fixings

Round head wood screws
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SectionEleven— Earthing

11.1 MATERIALS

11.1.1 All materialsandinstallationsshall
complywith BS 7430,the TEE GuidanceNotes,
appropriatepartsof BS 6651,andstandardsquoted
therein.

11.2 EARTH ELECTRODES

11.2.1 Thetypeand number of earth electrodes
shall be as indicated.

11.2.2 Unlessotherwiseindicated,earth
electrodesshallberodsof 14mmminimumnominal
diameter,extensible,copper-cladhigh-tensilesteel
rodsconnectedtogether.Coppercladdingshallbe
molecularlybondedto the steelandshallbenot less
than0.25mmthick. Driving headsshallbeof high-
tensilesteel.A corrosioninhibitingpasteshallbe
appliedto thethreadson rodsandcouplers. Rods
shallbe connectedby screwedjointsby oneof the
followingmethods:

threadsshallberoll-formedwith a
minimumthicknessof 0.5mmcopperin the
rootsof thethread;couplersshallbeof high
strengthsilicon-aluminiumbronzealloy and
all thethreadsshallbecounterboredatthe
endsso thatthe couplerscompletelyenclose
the threadson therods;

or

theendsof the rodsshall beinternally
threaded;couplersshallcompriseacopper
ferrulewith thephosphor-bronzecoupler
screw.

11.2.3 Whereearthplatesareindicated,they
shallbe600mmx 600mmminimum, of solid or
latticecoppernot lessthan3mmthick.

11.2.4 Tapefor earthelectrodesshallbeto BS
EN 13601,of the size,length,depthbelowground
level andlayoutas indicated.

11.3 CONDUCTORS

11.3.1 Earthingconductors,mainearthingbars
andmain equipotentialbondingconductorsshallbe
of the type,size andconductormaterialasindicated,
andshallcomplywith clauses11.3.2to 11.3.4as
appropriate.

11.3.2 Whereusedto interconnectcopper
electrodesthe conductormaybebare,but for all
otherpurposestheconductorshallhaveanextruded
Thermoplastic(PVC)sheath.

11.3.3 Main earthingbars shallbeharddrawn
copperbar to BS EN 13601 GradeClOl having
minimumdimensions450mmx 50mm x 6mm.

11.3.4 Cablesshall complywith BS 6004,Table
1, without sheath,orBS 7211,unlessotherwise
indicated.

11.4 JOINTS AND CONNECTIONS

11.4.1 Joints and connections shall be kept to a
minimum.

11.4.2 All contactsurfacesshallbethoroughly
cleanedandcoatedwith an anti-corrosiveelectrical
jointing compoundsuitablefor theconductor
materials. Forbi-metallicjointsaseparateabrasive
shallbeusedto cleaneachmetal.

11.4.3 Connectionsshallbemadeas follows:

to mainearthingbarsby boltedconnection
of brass,bronzeor othernon-ferrous
conductingmaterial,but outsidebuildings,
in plant roomsor otherlocationsas
indicatedtheyshallbe stainlesssteelor
phosphor-bronzeset-screwsandnuts;

to earthrodsby bronze,gunmetalor copper
clampswith phosphor-bronzebolts. Edges
of clampsshallberounded;

to earthplatesbybolting, or welding.

11.4.4 Terminationof cablesshall beby
connectorsjointedto the cableconductorby the
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exothermicweldingprocessor by compression
jointscomplyingwith BS 4579andclause3.3.3.

11.4.5 Jointswhich areindicatedastestpoints
shallbeboltedor clamped. Jointsin tape,otherthan
at test points, shall be made by the exothermic
weldingprocess. Overlapof conductorsshallbe
not less than 100mm.

11.4.6 Jointsandconnectionsshallbeprotected
by a coating which will form a seal and exclude
moisturein all weatherconditions. At connections
to earthelectrodesthe coatingshall coverall
exposedconductors.Protectivecoatingsshallbeof
awaterproof,inert, tenaciousmaterial.

11.4.7 Bolts,screws,nuts, washersandrivetsfor
copperconductorsshallbeof phosphor-bronze,
navalbrassor copper-siliconandfor aluminium
conductorstheyshallbeof stainlesssteel. The
minimum provision shall be:

for flat strip - two M8bolts;

for sheetmetal - two M8bolts and where
the sheet metal is less than 2mmthick it
shallbe backedfor anareaof atleast
1 000mm2.

11.5 INSPECTION PITS

11.5.1 Unlessotherwiseindicated,connection
betweenanearthconductorandits associatedearth
electrodesystemshallbein an enclosure.

11.5.2 Theenclosureshallhavearemovabletop
cover,which shallbe flush with finishedground
level. Theenclosureshallbeapurposemade
inspectionpit madeof concrete,galvanisedsteelor
plasticmaterialembeddedin concrete,asindicated.
Theearthelectrodeconnectionshallbejustbelow
the lid ofthe inspectionpit with adequateaccessfor
testingpurposes.The enclosureshallbeclearly
labelledto indicatethe electrodesfunctionand,
whereappropriate,its identificationnumber.

11.6 SUPPORTSAND FIXINGS

11.6.1 Cablesshallbesupportedandfixed in
accordance with Section 5.

11.6.2 Tapesandbarsshallbefixed by spacer
barsaddleswhich shallbeof non-metallicmaterial
or corrosion resistant alloy, compatible with the
conduôtors maximum temperature under fault
condition. Fixing of the saddles shall comply with
Table8A. Themaximumspacingof fixings shall
not exceed 600mmunlessotherwiseindicated.

11.6.3 Main earthingbarsshallbesupportedon
insulatorssuitablefor the maximumtemperature
underfault condition.Theyshallbenot lessthan
50mmclearof the building fabric.

11.6.4 For generalareasinsidebuildings, screws
and nuts shall be non-corrosive and compatible with
theenvironment;outsidebuildings,in plant rooms
or otherlocationsasindicatedtheyshallbe stainless
steel.

11.6.5 No shotfiring shallbeusedandno
drilling or weldingof structuralsteelworkshall be
donewithout the approvalof the ProjectManager.

11.7 INSTALLATION

11.7.1 Electrodesshallbeinstalledin
undisturbedground. Thedistancebetweenanytwo
electrodesshall benot lessthanthesumofthe
lengthsof thetwo electrodes.

11.7.2 Excavationsandbackfilling shallcomply
with clause6.4as appropriate.Backfill immediately
surroundingplateelectrodesshall havealow
specific resistivity and good water retention
properties,andshallbewell compacted.

11.7.3 Electrodesealsshallbeprovidedwhere
earthrodsareto beinstalledthroughthebaseslabof
abuilding. As indicated,either: therodsshallbe
driven andthe sealsfittedbeforethe concreteis
poured;or the sealsshallbehandedto theBuilding
Contractorforhim to incorporateinto the slabfor
therodsto bedrivenata laterdate.Ingressof water
shallbeavoidedwhendriving therods.

11.7.4 Earthplatesshallbeinstalledvertically in
an excavatedhole,with thetop ofthe plateata
minimumdepthof im belowfinishedgroundlevel.
Wheredifficulty in achievingthis depthis metthe
ProjectManagershallbe consulted.

11.7.5 Installationof conductorsshallcomply
with Section6 asappropriate.

11.8 BONDING TO INCOMING SERVICES

11.8.1 Bondingto incomingservicesshall beto
BS 7671.

11.8.2 Whereaservicebelongsto a Supply
Company, the permission of the Supply Company
shallbeobtainedbeforeconnectionis made.
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SectionTwelve — Wiring Accessoriesand Small
Equipment

12.1 ACCESSORIES - GENERAL

12.1.1 Accessoryboxesusedwith steelconduit
andwith mineral insulatedcablesshallbemetaland
thoseusedwith multi-coredsheathedcables
installed in accordance with Section 9 shall be of
insulatingmaterial,unlessotherwiseindicated.

12.1.2 Accessory boxes of insulating material
shallhavethe ignitability characteristic“P” as
specifiedin BS 476.

12.1.3 Accessoryboxesshallbesuitablefor
flush or surfacemounting,asindicated. Metalboxes
for generaluseinsidebuildingsshallbeof steelwith
mediumcategoryof protectionagainstcorrosion;for
usein plantroomsandoutsidebuildingsandother
locationsas indicatedtheyshallbesteelwith heavy
categoryof protection.

12.1.4 Accessoryboxesshallbeof adequate
depthto accommodatetheaccessorieswithout
causingcompressionof thecables. Generallyboxes
shallbe35mm deep, but for lighting switches
installed flush in plaster finish with multi-cored
sheathedcablescomplyingwith Section9, 16mm
depthboxesmaybeused.

12.1.5 Earthingterminalsshallbefixed inside
eachaccessorybox andon thegrids of gridswitches.
Theearthingterminalof eachgrid shallbe
connectedby aseparateprotectiveconductorto the
earthingterminalof thebox.

12.1.6 Frontplatesof accessoriesshallbeof the
materialandfinish as indicated,but generallythe
finish of yarioustypesof accessoriesin the same
areashallmatch. For flush mountingthe platesshall
overlaptheboxes,andfor surfacemountingthe
plateshallmatchtheprofile of theboxwithout
overlap.

12.1.7 Wherepilot lampsarerequiredtheyshall
compriseaneonlampwith resistorandared
colouredlensintegralwith theaccessory,unless
otherwiseindicated.Pilot lampsshallbewired to
showsupplystatusor loadstatusasindicated.

12.1.8 Accessories with their boxes and front
plates shall provide a minimum degree of protection

of 141 whenusedinsidebuildingsand1P44when
usedoutsidebuildingsor atotherlocations,unless
otherwiseindicated.

12.1.9 Accessory boxes shall be fixed to the
fabric of the building independently of the
connectingcableor conduit,andas specifiedfor
conduit boxes in Table 8A. Where the accessories
haveaminimum degreeof protectionofIP44the
fixings shall not reduce that protection.

12.2 SWITCHES

12.2.1 Switches shall comply with the relevant
British Standardfor thetypeof switchindicated.

12.2.2 Switchesshallbesinglepolefor single-
phasecircuits andthreepolefor threephasecircuits,
unlessotherwiseindicated. Theircurrentratings
shallbeasindicated. Lighting switchesin
fluorescentor dischargelamp circuits shallberated
for 20Ainductiveloadsunlessotherwiseindicated.

12.2.3 Wall mountedswitcheslocatedinside
buildingsshallhaverockertypeactuatingmembers.
Wheremounted adjacent to one another they shall
begroupedin amulti-gangboxwith acommon
front plate or in a gridswitch.

12.2.4 Pull cord operatedswitchesinstalledin
conduitsystemsshallbefixed to whitemoulded
plasticmountingblockswhichin turn shallbefixed
to a circular conduit box. Where the conduit boxes
areflush with the finish themountingblockshall
overlap them.

12.3 DIMMERS

12.3.1 Dimmersfor thecontrol of tungsten
filament lampsshallcomplywith BS 5518. For
otherdimmersthelimits andthemethodsof
measurementof radio-frequencyinterference
generatedby theelectronicassemblyshallbein
accordance with BS EN 55015.
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12.4 SOCKET OUTLETS

12.4.1 Socketoutletsshallcomplywith the
relevantBritish Standardfor thetypeof outlet
indicated.

12.4.2 Socketoutletsshallbeof the typeand
ratingasindicated. Pilot contactsshallbeprovided
whereindicated.

12.4.3 Socketoutlets shallbe switchedwhere
indicated. On socketoutletsratedat 1 3A and
locatedinsidebuildingstheswitchesshallbesingle
poleandhaverockertypeactuatingmembersunless
otherwiseindicated.

12.5 SOCKET OUTLETS FOR WET
LOCATIONS

12.5.1 Socketoutletsshallbeprovidedwith
covers.Any coverrequiredto achievetotal
enclosureandto ensurethe requireddegreeof
protection against moisture shall be securely fixed to
the socketoutlet.

12.6 PLUGS

12.6.1 Plugsshallbeprovidedasindicated. Plug
bodiesshallbe of metal,plasticor othermaterialas
indicated.

12.6.2 Plugsratedat l3A shall beof anon-
resilientmaterialunlessotherwiseindicated.

12.6.3 Fusedplugsshallbefittedwith fusesrated
asindicated.

12.7 SHAVER SOCKETOUTLETS

12.7.1 Shaversocketoutletsshallbeto BS 4573.

12.8 FUSED CONNECTION UNITS

12.8.1 Fusedconnectionunits shallbe double
poleswitchedandfitted with pilot lamps where
indicated. Fusesshall beratedas indicated.

12.8.2 Frontplatesshall incorporateaflex outlet
with aclampfor anchoringthe flexible cord,where
indicated.

12.9 COOKER CONTROL UNITS

12.9.1 Cookercontrol units shallcomplywith
BS 4177 and,unlessotherwiseindicated, shall be

ratedat45Aandhavea 13A switchedsocketoutlet

with pilot lights for both functions.

12.10 TELEPHONE CORD-OUTLETS

12.10.1 Telephonecord-outletsshallbeof the

type indicated.

12.11 SAFETY ISOLATING
TRANSFORMERS

12.11.1 Safetyisolatingtransformersshallbe
fixed typeandtheir enclosuresshallprovidea
minimum degree of protection of 1P44. The
nominal rated input voltage shall be 230 volts and
tappingsshallbeprovidedon the inputwinding for
alternativeinputvoltages.Theoutputwindings
shallbecentretappedandthetappingconnectedto
earth.

12.11.2 Cartridgefusesor MCB’s shallbe
provided to protect the input winding andbothpoles
of eachoutgoingcircuit.

12.11.3 Transformerssupplyingonlyhandlamps
and bench lamps shall comply with Section E of BS
3535andshallhaveanoutput voltageof50 volts
andaratedoutputof 1 OOVA. One socketoutlet
shallbemountedon thetransformerenclosureand
terminalsshallbeprovidedwithin the enclosurefor
two otheroutgoingcircuits.

12.11.4 Transformerssupplyingportabletoolsor
otherequipmentshall complywith SectionD of BS
3535 andshallhavedualsecondarywindingswith
ratedoutputsof 400VA at 110volts and1 OOVA at
50 volts. Two socketoutletsshallbemountedon
the transformer enclosure, one for each voltage. In
addition,terminalsshallbeprovidedwithin the
enclosurefor two otheroutgoingcircuits for each
voltage.

12.11.5 Socketoutletsfor 50 volt circuits shall be
ratedat5A andfor 110 volt circuitstheyshallbe
rated at 16A, and shall be to BS EN60309-2.

12.11.6 A separateterminalshallbeprovidedfor
eachoutgoingconductorandbunchingof
conductorsin oneterminalwill not beaccepted.
Conduitentriesshallbeprovidedfor inputand
outputcables.

12.11.7 Transformersforbell or alanncircuits
shallcomplywith SectionB or C of BS 3535,as
appropriate,andshallbesuitablyratedfor the
connected load.
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12.12 ROOM THERMOSTATS

12.12.1 Roomthermostatsshallcomplywith BS
3955 andBS EN 60730or BS EN 61058. Switches
shallbesinglepole,single throw, andratedas
indicated. Theratedcurrentshallbeasindicated.

12.12.2 Thermostatsshallbeadjustableandshall
have a visible indicator and a calibrated temperature
scale. Adjustmentshallnot requireaspecialtool
andfixed coversshallbeprovidedto prevent
tamperingby unauthorisedpersons.

12.12.3 No provisionformanualoverridingof the
thermalswitchingshallbeincluded,unless
otherwise indicated.

12.12.4 Thermostatsshallbesuitablefor
mountingdirecton to acircularconduitbox or
adaptable box.

12.13 ELECTRICITY METERS

12.13.1 Electricitymetersshallbeof thedirect
connectiontypecomplyingwith the appropriatepart
of BS 5685,BS EN 61036unlessotherwise
indicated.

12.13.2 Maximumdemandmetersshall comply
with BS 5685 and shall be of the whole current type
unlessotherwiseindicated.

12.13.3 Meterboards,whererequired,shallbeof
20mm thick woodchipboardcomplyingwith BS
5669,Type I.

12.14 TIME SWITCHES

12.14.1 Unlessotherwiseindicated,timeswitches
shallbebatterybackedelectronicor self-starting,
self-winding, synchronous motor type rated as
indicated. The motor shall be protected by a fuse
whichshall beeasilyaccessible.Theratedcurrent
of the switch shallbeasindicated.

12.14.2 Time switches shall be of the
demountabletype.

12.15 PHOTO-ELECTRIC CONTROL
UNITS

12.15.1 The sensingunit shallcompriseaphoto-
conductivecell enclosedin atranslucentplastic
domesealedto amountingbaseandhavenumberof
polesandratedcurrentasindicated.

12.16 BELLS AND BUZZERS

12.16.1 Bells andbuzzersshall havecontactless

movementsandshallnot incorporateatransformer.

12.16.2 Bell gongsshallhaveaminimum

diameterof 75mmunlessotherwiseindicated.

12.16.3 Bellsmountedoutsideabuildingshall
provide a minimum degree of protection of IPS4 and
shallhaveatappedentryfor steelconduit.

12.16.4 Thebaseandcoverofbuzzersshallbeof
plasticmaterial.

12.17 PUSHES

12.17.1 Pushesshallhaveacurrentratingof 1 A
unlessotherwiseindicatedandshallbesuitablefor
flush or surfacemountingas indicated. Voltage
rating shall be as indicated.

12.17.2 Boxesandfront platesshallcomply
generallywith clause12.1.

12.18 INDICATORS

12.18.1 Indicatorunits for alarmor call systems
shallincorporatethenumberof signalsasindicated.

12.18.2 Enclosuresshallbeasindicated.

12.18.3 Inscriptionsshallbeas indicated.

12.19 TERMINAL BLOCKS

12.19.1 Terminalblocksshall comprise
connectorscontainedwithin amouldedhousing
complyingwith BS EN 60998.

12.19.2 Conductorsshallbeclampedbetween
metalsurfacesandno screwsshallmakedirect
contactwith conductors.Thedesignshallbe suchas
tomaintainsufficientcontactpressureto ensure
connectionsof negligibleimpedanceatall times.

12.19.3 Metal in contactwith conductorsshallbe
compatiblewith the conductors.Themoulded
housingshallbeof an insulatingmaterialsuitable
for themaximumoperatingtemperatureof the
conductors.

12.20 MOUNTING HEIGHTS

12.20.1 Mountingheightsshallbe in accordance
with Table 12A unless otherwise indicated.
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12.20.2 Wheredifficulty in locatingaccessoriesor
equipmentoccurs,theProjectManagershallbe
consulted
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TABLE 12A MOUNTING HEIGHTS (for accessoriesand equipment)

Accessories or Equipment Location of Function Height
mm

Lighting switch Location:
general
disabled toilet

1350
1000

Shaver socket outlet 1350

Socket outlet Location:
General
Kitchens
homes for disabled orelderly
above worktops
external
car parks and garages

200
1350
1000
200
1350

See Note 4

Data outlet point General 200
1350

Fused connection unit Controlling:
radiant heater - wall
radiant heater - focal point
tubular heater
clock

Location:
above worktop

1800
200 ) See also
200 ) Clause

1900 )13.1.2

)
200

Cooker control unit
Cooker connection outlet

1350
600

Room thermostat 1600

Telephoneoutlet
Radio/TV outlet
Push-button
Fire alarm manual call point
Bell, buzzer or sounder
Key switches

200
200
1350
1350
1900
1350

NOTES:
1. Heights are from finished floor level to the centre of the accessory or equipment, except in the case ofworktops when the

measurement shall be from the worktop surface.

2. If the specified height of an accessory coincides with the top of tiling, the accessory shall be mounted above the tiling, leaving
a clear gap of 50mm.

3. Where apparatus is located underneath a worktop the accessory shall be mounted 100mm below the underside of the
worktop.

4. In car parks and garages the heights shall comply with appropriate regulations relating to the presence of petroleum vapour.
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SectionThirteen — Connectionsto Appliances and
Motors

13.1 GENERAL

13.1.1 Thefollowing clausesandTable 13A
specifystandardconnectionmethodsforarangeof
appliancesandmotorsandthesemethodsshallbe
usedunlessotherwiseindicated. For connectionsto
luminairesreferto Section14.

13.1.2 Switchesor fusedconnectorsshallbe
located150mmfrom appliancesexceptwhere
otherwisestatedin the followingclausesor
otherwiseindicated.

13.1.3 A protectiveconductorshallconnectthe
earthing terminal of each appliance or motor to an
earthingterminalincorporatedin theadjacentswitch
or connectorbox.

13.2 FLEXIBLE CORDS

13.2.1 FlexiblecordsshallbeasTable l3A
unlessotherwiseindicated.

13.2.2 Flexiblecordsshallincludeaprotective
conductorexceptwhereusedin anon-conducting
location,andfor connectionto ClassII or ClassIII
equipmentasdefinedin BS 7671,unlessotherwise
indicated.

13.2.3 For connectionto applianceswhichmay
requireto bemovedfor maintenanceor cleaning,the
flexible cord shallbe 1 .Smlong.

13.3 WATER HEATERS

13.3.1 The cable from the switch or fused
connectorshall beconnecteddirectly to the
terminalson theheater.

13.3.2 The locationof the switchor fused
connector shall be as indicated.

13.3.3 For instantaneous water heaters mounted
in bathrooms and kitchens, the conduit shall be
concealedin thebuilding fabricandterminatedat
theheaterin a circularconduitbox flush with the
wall finish. Wherepossiblethe connectionshall
enterthroughthebackofthe heater.

13.4 ROOM HEATERS

13.4.1 Wherearoomthermostatcontrolsa
heater,the switchor fusedconnectorshallbe
mountedin adeepbox incorporatingaterminal
block to enablethe cablesto thethermostatto be
connected. The terminal block shall comply with
clause12.19.

13.4.2 Thelocationof thefusedconnectorfor
radiantheatersinbathroomsshallbeasindicated.

13.5 TOWEL RAILS

13.5.1 For wall mountedtowel rails intendedfor
connectionto thepermanentwiring the concealed
wiring shall terminate in a circular conduit box
locatedimmediatelyadjacentto the conduitentryof
thetowel rail. A domelid shallbefitted to the
conduitboxandbeconnectedto theheaterby steel
conduit, and both shall have Class 4 protection.

13.5.2 For floor mountedtowel railsthe steel
conduitshallrisefrom the floor andconnectto the
heaterdirectly. Thecablesfrom the switchor fused
connection unit shallbeconnecteddirectly to the
terminalson thetowel rail.

13.5.3 Thelocationof the switchor fused
connectorshallbeas indicated.

13.6 COOKERS

13.6.1 Thefinal circuit wiring shallbeconcealed
in thebuildingfabricandconnectfrom thecooker
controlunit to acookerconnectionoutlet located
immediatelybehindtheappliance.

13.7 WASTEDISPOSALUNITS (DOMESTIC)

13.7.1 Thefusedconnectionunit shall belocated
adjacentto the sink, and connected to a flex outlet
underthe sink asnearaspossibleto thewaste
disposalunit via conduitconcealedin thebuilding
fabric, unless otherwise indicated.
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13.8 SANITARY DISPOSAL UNITS

13.8.1 Units shallbeconnectedfrom the fused
connectionunit to the unit via conduitconcealedin
thebuilding fabric, unlessotherwiseindicated.

13.9.1 Theconnectionsto small single-phase
fans shallbeas indicatedin Table 13A.

13.9.2 Connectionsto largerfansshallbeas
indicated.

13.10 OTHER APPLIANCES

13.10.1 For appliancesnot coveredin the
foregoing,connectionsshallfollow similarmethods
unlessotherwiseindicated.

13.11 PLANT, MACHINERY AND
MOTORS

13.11.1 Connectionsshall allow for vibrationand
adjustmentof themotoron its sliderails.

13.11.2 Finalconnectionsshallbeas indicated.

13.11.3 Finalconnectionsto small single-phase
itemsin domesticsituationsshallbevia sheathed
flexible cords.

13.9EXTRACT FANS
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TABLE 13A CONNECTIONS TO APPLIANCES

Appliance Maximum
Rating

Outlet Rating of
Fuse

(BS 1362)
A

Cable or Cord

Type Size
mm2

Comment

Type Pilot
Lamp

Water Heater
- storage

- instantaneous

1kW
3kW

SFC
DPS

yes
yes

13
-

D
D

1.5
2.5

See clause 13.3.1
& note 1

1kW
3kW

SFC
DPS

yes
yes

13
-

E
E

T~
2.5

See clause 13.3.3
& note 1

Room Heater
- storage

- tubular

- radiant

3kW DPS yes - D 2.5 See clause 13.4.1

0.5KW
1kW
3kW

SFC
SFC
DPS

Yes
yes

5
13
-

D
D
D

1.5
2.5

See clause 134 1.

2kW SFC no 13 D 2.5 See clause 13.4.2
Towel Rail - SFC yes 13 E See note 13.5
Cooker 32A CC or

DPS
yes - D

See clause 13.6
45A CC yes - D

Waste Disposal Unit
(domestic)

- SFC and FO yes 13 A 1.5
See clause 13.7

DPS no -

A or C
1.0

Sanitary disposal Unit
- macerator
-incinerator

- SFC yes 13
A

i~ See clause 13.8
- SFC yes 13 E 1.0

Extract fan (single phase)
Wall or window mounted
-without controller

- with unfused controller

- with fused controller

150W

SFC yes 3 B See clause 13.9
See note 2

See notes 3 and 4

See note 5
Seenotes3and4

See note 5
Seenotes3and4

SFC
withFOor

DPS
yes 3

A or C
1.0

no - B 1.0

150W
SFC

with FO or
DPS

no 3
A or C

1.0
no - B T~

150W
SFC

with FO or
DPS

no 13
A or C

1.5
no - B iT~

CODINGS - outlets: DPS = 20A double pole switch: SFC = 13A switched fused connector (see clause 12.10)
CCO = cooker connection outlet; FO flex outlet.

- cables: A Thermoplastic (PVC/LSF) insulated, non sheathed cables in conduit (as Section 8)
B = Thermoplastic (PVC/LSF) insulated and sheathed (circular) flexible cord
C = Thermoplastic (PVC/LSF) insulated multi-core sheathed cables (as Section 9)
D 85°Cthermosetting (rubber) insulated HOFR sheathed flexible cord
E = 85°Cthermosetting (rubber) insulated non-sheathed cables in conduit (as Section 8)

For other applications refer to Table 3B of the lEE Onsite Guide 2002
NOTES:
1. SFC or DPS to be engraved with the legend “WATER HEATER”.
2. Applies only when SFC immediately adjacent to fan.
3. Where fan is in the same room as and not more than 2m from SFC, an FO to be located immediately adjacent to the fan.
4. Where fan is more than 2m from SFC, a DPS to be located immediately adjacent to fan.
5. Cable to be routed from SFC via controller to FO or DPS.
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SectionFourteen — Luminaires and Lamps

14.1 LUMINAIRES

14.1.1 Luminairesshall complywith BS 4533,

BS EN 60598andwith this Section.

14.1.2 Emergencylighting luminairesshall
complyalsowith IndustryStandardsICEL 1001,
1004,1006, 1008,1009 andshallbemarkedwith
theICEL certification label. Self-contained
emergencylighting luminairesshallbefitted with a
meansof testingat locationsindicated.Theyshallbe
providedwith ameansof isolatingthelamp circuit
formaintenancepurposes.(Specialprovisionsmay
applyfor “self testing” emergencylighting systems).

14.1.3 Unlessotherwiseindicated,fixed
luminairesshallbeClassI, andhandlampsshallbe
ClassIII ratedat50 volts.

14.1.4 Unlessotherwiseindicated,enclosuresof
luminairesshallprovidea minimumdegreeof
protectionof IP2Xwhenlocatedwithin buildings
and1P44whenlocatedoutsidebuildings.

14.1.5 Luminaires,both with andwithoutbuilt-in
controlgear,shallbe“F” markedif mountedon
flammablesurfaces.

14.1.6 Wherespecificrequirementsrelatedto
flamepropagationandflammabilityof translucent
coversareindicated,certificatesof testscarriedout
on samplesof thematerialshallbesubmittedto the
ProjectManager. Thetestsshallcomplywith BS
2782.

14.1.7 Terminalblocksfor connectionof the
supplycablesshallbeadequatefor the sizeof
conductorsforming theloop-inwiring specifiedin
clauses8.12.2and9.4.9,unlessseparatetails are
requiredasin clause14.8. Terminalblocksshall
incorporateafuseof suitabletypeandratingunless
otherwiseindicated.

14.1.8 Inductiveballastsfor fluorescentlamps
shallcomply with BS EN 60920andBS EN 60921.
Electronicballastsfor tubularfluorescentlamps
shall complywith BS EN 60928andBS EN 60929.
Ballastsfor dischargelampsshall complywith BS
EN 60922 andBS EN 60923. Powerfactor
correctionshallbe providedandthis shallbeto not
lessthan0.85lagging.

14.1.9 Translucentcoversandreflectivesurfaces
shallbecleanatthe completionof the Works.

14.2 STREET LIGHTING COLUMNS

14.2.1 Streetlighting columnsshallbe
constructedandinstalledin accordancewith BS
5649 andBS EN 40 andshallbeof thetypeas
indicated. Columnssetin groundshallbefitted
with abaseplateunlessotherwiseindicated.

14.2.2 Eachcolumnshallbefitted with a fuse
unit providingterminationsadequatefor thecabling
to beloopedin andout andshallbefitted with fuses
to BS 88 or MCB, as indicated. Control equipment
shallbeincorporatedasindicated.

14.3 LAMPS

14.3.1 Lampsshallbeof thetypeandratingas
indicated.

14.3.2 All lampsshallbesuppliedandinstalled
by the Contractorunlessotherwiseindicated.

14.3.3 TungstenGLS lampsshallbe suitablefor
the lampholderslistedin Table 14A.

14.4 LAMPHOLDERS

14.4.1 Generallighting service(GLS)
lampholdersshallcomplywith Table 14A. Other
lampholdersshallbesuitablefor thelamps
specified.

14.4.2 Bayonetlampholdersinenclosed
luminairesshallhavethetemperatureratingT2,as
describedin BS EN 61184.

14.4.3 Lampholdersforusewith flexible cords
shallbeof the cord-griptype.

14.4.4 Lampholdersnot in aluminaireshallhave
a shadecarrierring.

14.5 CEILING ROSES

14.5.1 Ceiling rosesshallbeof insulating
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materialhavingthe ignitability characteristic“P” as
specifiedin BS 476. Extensionflangesshallbe
fitted to all surfacemountedceilingroseswherethe
wiring installationis concealedin thebuilding
fabric. Luminairesupportingcouplersshallcomply
with BS 6972.

14.5.2 Whereplug-in connectionsare indicated
suitableproprietarysocketoutletsandplugsshallbe
providedfor mountingontoacircularconduitbox or
otherarrangementasindicated.

14.6 PENDANTSAND CHAIN SUSPENSIONS

14.6.1 Luminairesshallbesuspendedatthe
height indicated.

14.6.2 A plain pendantshallincludea ceiling
rose,flexiblecord andlampholder. Theflexible
cordshallbethreecore1.0mm2, 85°Cheatresisting
Thermoplastic(PVC) insulatedandthe sheathshall
bewhite, unlessotherwiseindicated.

14.6.3 A tubependantshallcompriseaball and
socketcoverto fit a circularconduit box,andsteel
conduitnot lessthan20mm diameter.At the
conduit entryto theluminairea backnutshallbe
used. Completependantassembliesshallbe
protectedagainstcorrosionin accordancewith
clause8.3.2,exceptwherespecificfinishesare
indicated.

14.6.4 A chainsuspensionshallcompriseahook
coverfixed to acircularconduitbox andachain,
havingaloadcarryingcapacitynot lessthantwice
theweightof theluminaire.

14.7 SUPPORTSAND FIXINGS

14.7.1 Wherefluorescentluminaires1200mmor
more in lengtharesupporteddirectlyby the conduit
systemtheyshall befixed to two circularconduit
boxes,both ofwhich shall form anintegralpartof
the conduit system.

14.7.2 Wheretheweightof aluminaireis
supportedby aconduit boxor cabletrunking the
fixing of theconduitboxor trunkingshall be
adequatefor thepurpose.

14.7.3 Luminairesfitted with tungstenfilament
lampsandhavingmetalbackplatesshallnot befixed
directly to aconduitbox in which athermoplastic
material is aload-bearingmember.

14.7.4 Supportof luminairesfrom cabletrunking
shallbebymeansof proprietaryclampsor brackets.

14.7.5 Whereluminairesaresupportedfrom the
structureotherthanby theconduit systemthe
supportsshallcomplywith clause5.7. Where
luminairesare fixed directto thestructurethe
fixings shall beas specifiedin Part2 of Table8A.

14.7.6 Luminairesmountedon, or recessedinto,
suspendedceilingsshallbesupportedindependently
of theceiling systemunlessotherwiseindicated.

14.7.7 Forwall mountedluminairesthe
mountingheightshallbe 1900mmabovefinished
floor level, measuredto the centreof the conduit
box,unlessotherwiseindicated.

14.8 WIRING CONNECTIONS

14.8.1 Whereluminaires,otherthanthose
coveredby clause14.8.2,are fixed direct to circular
conduitboxesor aresupportedby pendantsor
chains,the final circuit wiring shallterminateata
terminalblock in the conduitbox.

14.8.2 Whereluminaireshavingfluorescent
tubesarefixed direct to circularconduitboxes,the
final circuit wiring maybeterminatedwithin the
luminaireunlessotherwiseindicated. Thewiring
shall entereachluminaire attheconduit entry
nearestto the terminalblockand,wherea loop-in
wiring systemis used,leaveby thesameentry.
Wiring shall notpassthroughaluminaireunlessthe
approvalof theProjectManageris given.

14.8.3 Whereluminairesaremountedon, or
recessedinto, asuspendedceiling, connectionshall
beby flexible cordfrom aplug-in ceilingroseunless
otherwiseindicated. The plug-inceilingroseshall
belocatednot morethan500mmfrom the accessin
theceiling andshallbe firmly supported.

14.8.4 Cablesandflexible cordsfor final
connectionsto luminairesshallbesuitablefor the
operatingtemperatureof the luminaire. Flexible
cordsforchainsuspensionsshallhaveawhite
sheathunlessotherwiseindicated,andfor plain
pendantstheyshallcomplywith clause14.6.2.

14.8.5 Thesizeof final connectioncablesor
flexible cordsshallbeas indicated.

14.8.6 Wheremineral-insulatedcableis usedthe
requirementsof clause10.2.2shallbemet.

14.8.7 Cablesandcordspassingcloseto aballast
within aluminaireshallbesuitablefor the operating
temperatureof the ballast.

14.8.8 Terminalblocks,otherthanthoseforming
partof theluminaires,shallcomplywith clause
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12.19andtherequirementsof clause8.10.6shallbe
met.

14.8.9 A protectiveconductorshall connectthe
earthingterminalor earthingcontactof each

TABLE 14A LAMPHOLDERS

luminaire to an earthingterminal incorporatedin the
adjacentconduitbox. Wherethe final connectionis
by flexible cordtheprotectiveconductorshall form
partof thecord.

Lamp type Rating (watts) Lampholders

Tungsten filament up to 150W

200W

300W and above

Bayonet B22d

Edison screw E27

Edison screw E40
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SectionFifteen — EmergencyLighting

15.1 GENERAL

15.1.1 Emergencylighting systemsand
equipmentshall complywithBS 5266 andICEL
1001,1004,1006,1008,1009andotherrelevant
standards,andalsoSection14.

15.2 CENTRAL BATTERIES

15.2.1 Batteriesshallbeasindicatedandshall
comply with the relevantBritish Standard.

15.2.2 Batteriesshallbecontainedasindicated.
Enclosuresshallcomplywith clause2.2.Insulating
coversshallbeprovidedover all cell terminalsand
inter-connections.All leadsshall beinsulated.

15.2.3 Batteriesshallbemaintainedin good
conditionon sitewith all necessaryprecautions
beingtakento preventdeterioration.They shallbe
handedoverfully chargedatthe completionof the
Works.

15.2.4 All necessaryequipmentforroutine
maintenanceas recommendedby the Manufacturers
shallbeprovidedwith eachgroupof batteries.

15.3 CENTRAL BATTERY CONTROL
EQUIPMENT

15.3.1 All the control equipmentincluding mains
failurerelays, contactors,batterycharger,inverter
(whererequired),protectionfuses,control switches,
instrumentsandindicatorsshallbecontainedin
enclosurescomplying with clause2.2. All

equipmentshallbesuitablefor, andoptimisedto
suit, thebatteriesprovided.

15.3.2 Batterychargersshallbecapableof
rechargingthebatteriesafter theyhavebeen
dischargedfor the specifieddurationof the system
so thatwithin 14 hours,orotherperiodwhere
indicated,thebatteriescanagainsupporttheloadfor
the specifieddurationperiod. This requirementshall
beachievedwithoutexceedingthemaximumdesign
chargingcharacteristicsofthebatteries.

15.3.3 Instrumentsshallprovideindicationof
batteryvoltage,trickle chargeandboostcharge
currents.Indicationshallbeprovidedof battery
chargerfunctioningandbatterychargerfailure.
Otherinstrumentsandalarmsandprovisionfor
remotedisplayof alarmsshallbeprovidedas
indicated.

15.3.4 Simulationof mainsfailureshallbeby
meansof atamper-proofswitchoperatedby a
removablekeyunlessotherwiseindicated.

15.4 WIRING

15.4.1 Thewiring installationshallcomplywith
therelevantSectionsof this specification.Thetype
andsizeof cablesshallbeas indicated.

15.4.2 Wiring shallnot bedrawninto the same
conduit,trunkingcompartmentor ducting
compartmentas cablesof otherBandI circuits. The
coresof emergencylighting circuits shallnot be
containedwithin the samemulticore cable,flexible
cableor flexible cord ascoresof anyothercircuits.
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SectionSixteen— Potentially ExplosiveAtmospheres

16.1 STANDARDSAND CODESOF
PRACTICE

16.1.1 Equipmentandinstallationin potentially
explosiveatmospheresshall complywith other
Sectionsof this Specificationasapplicableandthe
requirementsof theDangerousSubstancesand
ExplosiveAreasRegulations.

16.1.2 Equipmentshall complywith BS 4683,
relevantpartsof BS 4999,BS 5000andBS 5501,
BS 6941, BS EN 50281, BS EN 500 14-50020 and
60079,andotherstandardsasindicated. Equipment
shallbe certifiedby BASEEFAor, with theapproval
of theProjectManager,by an equivalenttesting
authority. Copiesof certificatesandManufacturers
instructionsshallbesubmittedto theProject
Manager.

16.1.3 Installationsshall complywith BS EN
60079,BS 7535 andwith othercodesandstandards
asindicated.

16.1.4 Thezonalclassification,temperature
classification,apparatusgroupandtypeof
protectionshall beas indicated.

16.2MINISTRY OF DEFENCE MILITARY
EXPLOSIVES AREAS

16.2.1 Equipmentandinstallations,including
lightningprotection,in MOD military explosives
areasshallcomplywith specificregulationsissued
by theMOD or armedservices.Information
pertainingto theseareasshallbesoughtfrom the
ProjectManager.
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SectionSeventeen— Lightning Protection of Buildings

17.1 GENERAL

17.1.1 Theinstallationshallcomplywith BS

6651 andBS7430.

17.2 AIR TERMINATIONS

17.2.1 Thetypeandlocationof airterminations
shallbe asindicated.

17.2.2 Metal framedor metalcladroofs ormetal
copingswhich form part,or all, of an airtermination
shall bebondedacrossjointsbetweenconstituent
parts. Thebondingmaybecarriedoutby the
specialistroofingContractorbut wherethis is not
the casethebondsshallbemadeas indicated.No
drilling of roofingor copingshallbedonewithout
the approvalof the ProjectManager.

17.2.3 Rooffixings shallnot affect the integrity
of theroofing andshallbeasindicated.

17.3 DOWN CONDUCTORS

17.3.1 Thetypeandlocationof downconductors
shall beasindicated.No aluminiumconductorshall
beburiedin theground.

17.3.2 Conductorsconnectingbetweenatest
clampon theoutsideof abuilding andanearth
electrodeshallbesheathed;but conductors
interconnectingcopperelectrodesmaybeleft bare.
Conductorsin otherlocationsshallbe sheathed
whereindicated. Sheathsshallbeof Thermoplastic
(PVC), extruded,shrunk-onor similarly appliedand
the colourshall beas indicated.

17.3.3 TheProjectManagershallbeconsulted
wheretheprofile of thebuildingwouldcausean
overhangor re-entrant1oop to beformedin adown
conductor.

17.3.4 Metalwork, includingmetalwindows,
handrails,pipework,ductworkandcables,adjacent
to down conductorsshallbebondedto themunless
the distancebetweenthem providesadequate
isolation. Thedistancenecessarytoprovide

adequateisolationshallbeasdescribedin BS 6651
unlessotherwiseindicated.

17.3.5 Wherethereinforcementof aconcrete
structureformsthe downconductors,exposureof
connectionpointstothe reinforcementwill be
carriedoutby theBuilding Contractor.TheLighting
ProtectionContractorshallmakethe connections
andcarryout testingasdescribedin clause19.8.1
unlessotherwiseindicated.

17.3.6 Connectionsto earthelectrodesfrom
downconductorsformedbyreinforcingsteelor
concreteclad steelframeswill bemadeby the
Contractor. Theywill comprisecoppertape,not less
than20mmx 3mm, weldedontothe steelworkor
boltedto aweldedbracket.

17.4 JOINTS

17.4.1 Jointsin conductorsshallbekeptto a
minimum.

17.4.2 Jointsbetweenconductorsof the same
metal,other thanattestpoints,shallbemadeby an
exothermicweldingprocess.Overlapof conductors
shallbenot lessthan100mm.

17.4.3 Wherean aluminiumconductoris joined
to acopperconductor,oneof the followingmethods
shallbeused:
ahi-metalconnectorformedby friction weldingof
highpurity copperandaluminium;
the copperconductorshallbecompletelysheathed
for atleast100mmof its lengthwith metalstrip
electrolyticallycompatiblewith copperand
aluminium,andthenclampedto the aluminium
conductor.

Bi-metaljointsshallnot bemadeattestpointsnor
betweenthe testpointandearthelectrode.

17.4.4 A test clampshallbeprovidedin ea~ch
downconductorexceptwheretheearthelectrodeis
the structurebelowground. It shallbelocatedim
abovegroundlevel unlessotherwiseindicated. Test
clampsshallbeof castmaterialappropriateto the
conductormaterial.
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17.4.5 Bondingconnectionsto othermetalparts
of thebuilding shallbeelectrolyticallycompatible
with thosemetalparts.

17.4.6 Screwsshall beof the following
materials:

for copperconductors:phosphorbronze,navalbrass

or high-tensilemanganesebrass;

for aluminiumconductors:stainlesssteel.

17.4.7
clause11.4.6.

Jointsshallbeprotectedas specifiedin

17.5 EARTH ELECTRODES

17.5.1 Earthelectrodesotherthanthe building
structurebelowgroundshallcomplywith clause
11.2andshallbeinstalledin accordancewith clause
11.7.

17.5.2 Inspectionpits shallbeprovidedin
accordancewith clause11.5.

17.6FIXINGS

17.6.1 Fixingsshall bein accordancewith Table
17A, but the ProjectManager’sapprovalof thetype
of clips,saddlesandholdfaststo beusedshallbe

obtainedbeforework is started. Themaximum
spacingsof fixings shallnot exceed900mm. No
fixings shallbemadeinto joints in masonry.

17.6.2 Saddlesandholdfastsshallbeof the
following materials:

for copperconductors:gunmetal,phosphorbronze
or navalbrass;

for aluminiumconductors:aluminium,aluminium
alloy or stainlesssteel.

Clips shallbeeitherof metal,asabove,or of
outdoorgradepolycarbonateor polypropylenewith
snap-onlids whichcannotbeinadvertentlyremoved.
Clips andsaddlesshallhaveroundededgesand
countersunkscrews. Brasscomponentsshall not be
used.

17.6.3 For generalareasinsidebuildings,screws
andnuts shallbenon-corrosiveandcompatiblewith
the environment; outsidebuildings,in plantrooms
or otherlocationsasindicated,theyshall beof
stainlesssteel.

17.6.4 No shot firing shallbeusedandno
drilling or weldingof structuralsteelworkshallbe
donewithout theapprovalof theProjectManager.
Drilling andcuttingof theoutsidefabric ofthe
buildingshall becarriedout only after theProject
Managerhasgivenapproval.

TABLE 17A CONDUCTOR FIXINGS (lightning protection)

Bu ilding Fabric Type of Fixing

1. Outside Buildings:
Masonry and concrete

.

Clips or spacer saddles with nylon or plastic plugs and screw~
holdfast caulked-in;
backplate holdfasts;
inserts built-in to new concrete.

Asphalt Asphalt pads;
purpose made backplate holdfasts,

Metal roofs and copings As indicated.
Sloping roofs Corrugated holdfasts or slate holdfasts, as appropriate;

. other fixings compatible with the materials and the environment.
Other roofs As approved by the Project Manager.

2. Inside Buildings:
All types of fabric as Table 8A.
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SectionEighteen— Cathodic Protection

18.1 GENERAL

18.1.1 Cathodicprotectionshallcomplywith BS
7361 andshallbeby impressedcurrentunless
otherwiseindicated.

18.1.2 Informationon the natureof thesoil,
whetherit is aerobicor non-aerobicandif so
whetherit containssulphatereducingbacteria,may
beindicatedin the tenderdocuments.If it is not
indicated,theContractorshall analysesamplesof
soil takenatvariouslocationsacrosstheareato be
protected,ensuringthat samplesare takenfrom
areasof importedbackfill aswell as from
undisturbedground. Total currentdemandfor the
installationshallbebasedon the samplehavingthe
lowestresistivity.

18.2 GROUNDBEDS

18.2.1 Groundbedsshallbelocatedwithin the
areasindicated.

18.2.2 Anodesshallbeof silicon iron chrome
unlessotherwiseindicated. Eachanodeshallbe
fittedwith acabletail comprisingasingle-core
polythene-insulatedThermoplastic(PVC)sheathed
cablenot lessthan 10mm. Theconnectionto the
anodeshallbemechanicallyandelectricallysound
andshallbesealedagainstingressof moisture.
Detailsof theproposedmethodof connectionshall
be submittedfor the approvalof theProject
Manager.

18.2.3 Thenumberandsizeof anodesin each
groundbedshallbe adequateto sustainthe required
currentfor not lessthan20 years,or otherperiod
whereindicated.The Contractorshallprovideto the
ProjectManagercalculationsto demonstratethat
thisrequirementwill bemet.

18.2.4 Eachanodeshallbeburiedso thatthetop
is not lessthan1 .5mbelowgroundlevel and
surroundedbynot lessthan300mmof backfill.

18.2.5 Wherethe soil resistivity is lessthan1000
ohm.cmthebackfill shallbesoil whichhaspassed
throughasievewith amaximummeshof 12mm.

Thesoil shallbetampedaroundtheanodesandto a
depthof 300mmabovethem.

18.2.6 Wherethe soil resistivityis greaterthan
1000 ohm.cmthebackfill shallbecokebreeze
whichhaspassedthroughasievewith amaximum
meshof 12mm. Theresistivityof the cokebreeze
shallnot exceed50 ohm.cmbeforeanyadditiveis
madeto it. Thecokebreezeshallbethoroughly
mixedwith 5% to 10%by weightof slakedlime.
Alternativematerialsshallonly beusedwith the
permissionof theProjectManager.

18.3 SOURCEOF POWER

18.3.1 Thetransformerandrectifierunits shallbe
suppliedby a Manufacturerwith provenexperience
in makingequipmentfor cathodicprotection. They
shallbesuitablefor the full currentrangetobe
expectedduringthe life of theinstallation.

18.3.2 The equipmentshallconformwith the
requirementsof all relevantstandardsandthis
Specification.

18.3.3 Provisionshallbeincludedto enablethe
protectioncurrentto beadjustedby control of the
rectifieroutputand,wheretherearemultipoleanode
or cathodecircuits, indiyidually in eachcircuit.

18.3.4 Eachtransformerandrectifierunit shall
includeameansto indicatethedirectcurrent(dc)
outputvoltageandthe totaloutputcurrent. Where
morethanoneanodeor cathodecircuit is supplied
froth thesameunit themeansto identify thecurrent
in eachcircuit shallbeprovided. A mainssupply
“ON” indicatorlamp shallbeprovided.

18.4 CABLING

18.4.1 Cablesto anodesandcathodesshallhave
copperconductorswith Thermosetting(Ethyleneor
ChlorosulphonatedPolyethyleneRubber)insulation
andThermoplastic(PVC)sheaths,with or without
armouringasindicated.

18.4.2 Cablesshallbe sizedso thatthe total
voltagedropin acircuit will not exceed20%of the
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rectifieroutputvoltagewhenthemaximumcurrent
anticipatedin thelife of theinstallationflows.

18.4.3 Cablesshall beinstalledin accordance
with therequirementsof Section6.

18.4.4 Jointingandterminatingcablesshall
complywith clause3.7 exceptthatwherearmouring
is includedit neednot bebonded.

18.4.5 Cableconnectionsto cathodesshallbe
protectedwith amaterialcompatiblewith the
protectivecoatingofthe cathode.

18.5 TEST POINTS AND BONDING

18.5.1 Testpointsshall befixed to buried
structureorpipeswhereindicated.Theyshall be
fixed by welding,preferablyby anexothermic
process.TheProjectManagershallapprovethe
proposedmethodof fixing beforework commences.

18.5.2 Testpointsshall beconnectedby
Thermoplastic(PVC) insulatedcableto terminations

within inspectionpits similar to thosespecifiedin
clause11.5,or on posts,asindicated. Wherea
numberof testpointsareadjacentto eachotherthey
shallbeterminatedin acommoninspectionpit.

18.5.3 Wherethe testsspecifiedin clause19.13.2
showbondingacrossjoints in pipeworkor structure
tobenecessary,eachbondshallbemadeby a
coppertapeor cableconnecteddirectly to the
flangesby an exothermicweldingprocess.The
wholeof thebond shallbeprotectedin accordance
with clause18.4.5.

18.6 MARKING

18.6.1 Markingof cablesshall complywith
clause6.11. In additionmarkerscomplyingwith
thatclauseshallbeplacedaboveeachanode
inscribed“CATHODIC PROTECTION
GROUNDBED”. Thejoint to thecabletail from the
anodeneednot beadditionallymarked. Testpoint
inspectionpitsor postsshallbeinscribed
“CATHODIC PROTECTIONTESTPOINT”.
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SectionNineteen— Inspection and Testing

19.1 GENERAL

19.1.1 Inspectionandtestingshallbedonein
accordancewith BS 7671,theassociatedlEE
GuidanceNotes,andtherequirementsof this
Section.

19.1.2 Inspectionshallincludeaphysicalcheck
thatall equipmenthasbeensecurelyfixed andthat
all electricalconnectionsaremechanicallysound.

19.1.3 In additionto thetestat thecompletionof
eachinstallation,certaintestsshallbedoneduring
theprogressof theWorks, asrequiredby clauses
19.4to 19.8 inclusive,19.12andrelevantstandards.

19.2 INFORMATION

19.2.1 For equipmentsuppliedunderthe
Contract,theContractorshall obtainfrom
Manufacturersthe time/currentcharacteristicsof all
protectivedevicesfor automaticdisconnectionof
supply,andprovidecopiesto theProjectManager
andto thepersonor personscarryingout the
inspectionandtesting,in additionto meetingthe
requirementsof clause20.5.1.

19.3 TESTING METHODS

19.3.1 TheProjectManagershallbenotified of
themethodto beusedfor eachtypeof testandthe
notification shallbegivennot lessthan28 days
beforethetestsare to bemade.

19.3.2 Testingproceduresfor continuityof
protectiveconductorsandequipotentialbonding
shallbe in accordancewith the TEE GuidanceNotes.

19.3.3 Voltagetestson HV cablesand,where
indicated,on LV cables,typetestedandpartially
typetestedassembliesandtransformersshall
complywith therequirementsof sitetestingin the
appropriateBritish Standards.

19.3.4 Alternativemethodsmaybeproposedfor
the approvalofthe ProjectManager,but theyshall
beno lesseffectivethanthoseset out in the British
Standards.

19.3.5 Equipmentshallbedisconnectedfor the
durationof therelevanttests,wherenecessary,to
preventdamageto componentsofequipment.

19.4 POWER CABLES

19.4.1 Testsshallbemadeimmediatelyon
completionof the installationofpowercablesto
demonstratethatthephasesequenceis correctat all
endconnections.

19.4.2 HV cablesand,whereindicated,LV
cablesshallbe testedin accordancewith clause
19.3.3assoonas their installationis complete.

19.4.3 Whereindicated,the oversheathsof cables
laid undergroundshallbe givenavoltagewithstand
testafterbackfilling of the trenchesis completebut
beforetermination.

19.5 ALARM, CONTROL, COMMUNICATION
AND MONITORING CABLES

19.5.1 Cablesshallbetestedas soonas their
installationis completeto ensurethatthe coresare
continuous,thattheyhavenot beencrossedandthat
theinsulationresistanceis satisfactory. Insulation
testsshall coverall permutationsbetweeneach
conductor,screen,metallic sheath,armourandearth.

19.6 CONDUIT AND TRUNKING

19.6.1 Whereconduitis castin-situ in reinforced
concreteit shallbecheckedfor freedomfrom
blockageandsteelconduitshallbetestedfor
electricalcontinuitybeforecastingandas soonas
practicableaftercasting.

19.6.2 Steelconduitandtrunkingsystemsshall
beinspectedandtestedbeforeanywiring is
installed;underfloorducting andflush floor trunking
shallbeinspectedandtestedbeforescreeding.

19.7 EARTH ELECTRODES

19.7.1 Theresistanceof eachearthelectrode,
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whetherforearthingofprotectiveconductors,
lightningprotectionor anelectrical system,shallbe
checkedasdescribedin BS 7430 immediatelyafter
installationof the electrodesandtheresults
submittedto theProjectManager.

19.8 LIGHTNING PROTECTION

19.11.1 Installationsin potentiallyexplosive
atmospheresshallbeinspectedandtestedin
accordancewith all therelevantrequirementsof this
Sectionandwith the requirementsof BS EN 60079.

19.12 CATHODIC PROTECTION

19.8.1 Wherethereinforcementof aconcrete
structureis indicatedto form the downconductors,
the electricalcontinuityof the reinforcingbarsshall
betestedaftereachpourof concreteis completed
(clause17.3.5refers).

19.8.2 At the completionof the wholelightning
protectioninstallationit shallbeinspectedandtested
in accordancewith BS 6651.

19.9 EARTH FAULT LOOP IMPEDANCES

19.9.1 Themeasuredearthfault ioop impedance
for eachcircuit shallbechecked.Wherethe
maximumvalueis exceeded,theProjectManager
shallbe consulted.

19.10 EMERGENCY LIGHTING SYSTEMS

19.10.1 Emergencylighting systemsshallbe
inspectedandtestedin accordancewith the “three-
yearly” inspectionandtestprocedurelaid downin
BS 5266.

19.11 POTENTIALLY EXPLOSIVE
ATMOSPHERES

19.12.1 Cathodicprotectioninstallationsshallbe
testedduringthe commissioningperiodin
accordancewith BS 7361.

19.12.2 Beforepipeworkandstructureis covered
bybackfilling, everyjoint in theprotected
metalworkshall betested. Wheretheresistanceis
not sufficiently low in relationto the totalcircuit to
allow adequatecurrentto pass,thejoint shallbe
bondedin accordancewith clause18.5.3.

19.13 RECORDSAND CERTIFICATES

19.13.1 Inspectionandtestresultsshallbe
recordedon the formsprovidedby the Project
Manager.Two copiesshall besubmittedto the
ProjectManagerwithin sevendaysof eachtest.

19.13.2 Whenall inspectionsandtestsresultsare
satisfactory,Electrical InstallationCertificatesshall
begivento theProjectManagernot laterthanthe
dateof completionof the Works. TheCertificates
shallbegivenin the form laid down inBS 7671,BS
5839 for fire alarm systemsandBS 5266 for
emergencylighting systems.

19.13.3 Thetypeof earthingemployed,thevalues
of prospectiveshort-circuitcurrentandearthfault
1oopimpedanceatthe origin of the installationshall
berecordedon theElectricalInstallation
Certificates.
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SectionTwenty — Drawings and Documentsby
Contractor

20.1 EXTENT OF PROVISION

20.1.1 Unlessotherwiseindicated,the Contractor
shall providethedrawingsanddocumentsspecified
in this Section.

20.1.2 Generallayoutdrawingsshallbedrawnto
a scaleof 1:100 or 1:50 asindicatedanddetailed
layout assemblydrawingsto ascaleof 1:20.If more
detailis necessaryscalesof 1:10, 1:2 and1:1 maybe
used.

20.1.3 Thenumbersof setsof drawingsand
documentsto be suppliedshallbeasindicated.

20.2 INSTALLATION DRAWINGS AND
DOCUMENTS

20.2.1 Installationdrawingsanddocuments,
includingdiagramsandschedules,shall showthe
detailsof the Contractor’sproposalsfor the
executionof theWorks andshallincludeeverything
necessaryfor thefollowing purposes:

to illustratein detailthearrangementof the
varioussectionsofthe Works andto identify
the variouscomponents;

to integratetheWorks with thedetail of the
buildingandotherinstallations.

20.2.2 Installationdrawingsshallinclude:

generallayoutdrawingsshowingthe location
of all equipmentincludingcable,cabletray,
conduit,thinking,ductingandearthelectrodes;

detailedlayoutdrawingsshowingthelocation
of all equipmentincludingcable,cabletray,
conduit,trunking,ducting in switchroomsand
plant rooms;
assemblydrawingsof factorybuilt equipment
andsitebuilt assemblies;

detailedlayoutdrawingsshowingthe
connectionof cable,conduit andtrunkingto
equipment;

detailedlayout drawingsshowingsections
throughceilingvoidsandverticalshafts;

systemdiagrams,circuit diagramsandwiring
diagramsfor all installationsandequipment.

20.2.3 Diagramsshallcomplywith BS 5070and
BS EN 61082. Interconnectiondiagramsshall
indicatethetypeof cable,conductorsizeand
terminalnumbering.

20.3 BUILDER’S WORK DRAWINGS

20.3.1 Builder’s work drawingsshall showfully
dimensioneddetailsof all builder’s work requiredin
connectionwith theWorks togetherwith theoverall
size andweightof equipment.

20.4 AS-INSTALLED DRAWINGS

20.4.1 As-installeddrawings,includingdiagrams
andschedules,shall showall theinformation
necessarysothat eachinstallationcanbeoperated,
maintained,inspectedandtestedso astoprevent
danger,as far asis reasonablypracticable. They
shall incorporatethe informationnecessaryfor the
identificationof the devicesperformingthe
functionsof protection,isolationandswitching,and
their locations. Thevaluesof prospectiveshort
circuit currentandearthfault loop impedanceat all
materiallocationsof the installationshallbe
recordedon theappropriatesystemdocumentation.

20.4.2 Thedrawingsshall includethoseset outin
clause20.2.2.

20.4.3 Circuit detailsincludingloading,origin,
route,destinationand,whereburied,the depth
belowfinishedgroundlevel shallbeshownfor each
cable,conduit,trunkingandducting. Conductorsize
andmaterialandthe typeofinsulationof all cables
shallbeshowntogetherwith thenumberofcoresin
eachcableor thenumberof cablesin eachconduit,
trunking or ducting. Whereidentificationis by
colourof insulationor sheaththisshallbeshown.
Jointsanddraw-inboxesshallbe shown.
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20.4.4 Whereincomingsupplycablesare
installedby otherstheyshallalsobeshownas
describedin Clause20.4.3.

20.4.5 Drawingsshall indicatewhetherconduit,
trunkingor ductingis surfacemounted,concealedin
ceiling spaces,in wall chases,in floor screedsor
castin-situ.

20.4.6 All earthingconductors,main
equipotentialbondingconductors,main earthing
terminalor bar,protectiveconductorsshallbe
identifiedwith function,origin, route,destination,
conductorsize andmaterial,typeof insulationand,
whereburied,the depthbelow finishedgroundlevel.
Testpointsshallbeindicated.

20.4.7 Earthelectrodesshall beidentified,
showingtheir type,dimensions,materialanddepth
belowfinishedgroundlevel. Thenatureof the soil
andanytreatmentthathasbeengivento it or special
fill thathasbeenusedin the installationshallbe
identified.

20.4.8 Detailsof eachitem of equipment,
includingluminaires,shallincludeelectrical
characteristics,classification,degreeof protection
againstingressofsolidsandliquids, classof
protectionagainstcorrosionandManufacturer’s
nameandreference.

20.4.9 Diagramsshallcomplywith clause20.2.3
and,wherenecessary,theyshall besupplemented
with physicalarrangementdrawingsto assistthe
locationandidentificationof componentpartsof
equipment.

20.4.10 Drawingsof the lightningprotection
systemshall includeidentificationof thoseelements
of the buildingfabricusedasair terminationsand
downconductors. Detailsof connectionto structural
steelframesor to thereinforcementof aconcrete
structureshallbeincluded. Detailsof earth
electrodesshall complywith clause20.4.7. Test
clampsshallbeidentified.

20.4.11 During thecourseof theWorks the
Contractorshallmaintainafully detailedrecordof
all changes,which shallbeavailableto the Project
Manager,to ensuretheas-installeddrawingsarein
all respectsaccurate.

20.4.12 Eachdrawingshall bein accordancewith
BS 308,or therelevantBS EN ISOdocumentthat
replacedit anddeliveredin theformat andmedium
requiredin theParticularSpecification.Thewords
“AS-INSTALLED” shallbeplacedin 19mmblock
lettersadjacentto thetitle blockof eachdrawing
togetherwith thenameofthe siteandthe sectionof
theWorks, the title ofthe installation,thedateof

completionof the Works,the Contractnumberand
thenameof the Contractor.

20.4.13 A draftof eachas-installeddrawingshall
besubmittedto the ProjectManagerforapproval
beforefinal issueis made.

20.5 MAINTENANCE AND OPERATING
INSTRUCTIONS

20.5.1 For eachelectricalinstallation,systemand
individualequipmentforming partof the Works,the
MaintenanceandOperatinginstructionsshall
include:

the informationspecifiedfor ManualsClassD
in Building ServicesResearch& Information
Association(BSRIA) ApplicationGuide1/87;

a descriptionof the extentandmannerof
operation,including durationperiodsof
standbysystems;

a descriptionof the methodusedfor
compliancewith Regulation413-02 of BS
7671 togetherwith time/currentcharacteristics
for all protectivedevicesfor automatic
disconnectionof supply;

acopyof anyCertificatesof Compliancewith
relevantstandardsor schemesasrequiredby
clauses1.5.2 and1.5.3;

comprehensiveinstructionsfor the switching
on, operation,switchingoff andisolationof
circuits/systemsandfor dealingwith
emergencyconditions;

instructionsfor any~precautionarymeasures
necessary;

instructionsfor servicing, includingfrequency
andmaterialsto beused,to maintainthe
equipmentin good andsafecondition;

thenamesandaddressesof Suppliersof all
major componentstogetherwith thetypeand
modelreference,serialnumber,dutyratingand
the ordernumberanddate.

20.5.2 MaintenanceandOperatinginstructions
shallbeindexedandcontainedin ringbinderswith
rigid covers. Thenameof the siteandtheContract
numbershallbeprintedon thefront andspinewith a
suitableidentificationtitle (wheremorethanone
volumeis necessary).The dateofcompletionof the
Works shallbeincludedon aflyleaf.
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20.5.3 Copiesof Manufacturer’sdatamaybe
incorporatedto supplementthe descriptionsand
instructionsrequiredin clause20.5.1but shallnot
replacethem. Only datarelevantto theWorks shall
beincluded,andwherenon-relevantinformation
appearson the samesheetit shallbeclearlymarked
to showthatit is not applicable.Theinformation
shallbecross-referencedwithin the textand
includedin theindex, and,if possible,it shall be
containedin theringbinders. Wherethis is not

possiblesuitablyprotectedbox files or foldersshall
beprovided,identifiedin accordancewith clause
20.5.2.

20.5.4 A draftof theMaintenanceandOperating
instructionsshallbesubmittedto the Project
Managerforapproval.Any amendmentsrequired
shallbemadebeforethe ProjectManageraccepts
final documentation.
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Appendix One - List of Standards

Thefollowing Standardsandotherdocumentationarereferredto in this Specification:

1. British Standards

B5 65:1991. Specfor vitrified clay pipes,fittings andducts,alsoflexible mechanicaljoints foruse

solelywith surfacewaterpipesandfittings.

BS 88. Cartridgefusesfor voltagesup to andincluding 1000V a.c. and 1SOOVd.c.

BS 215. Specfor aluminiumconductors,steel-reinforcedfor overheadpowertransmission.

BS 308. EngineeringDrawingPractice.

Withdrawn. Replacedby various BS EN’s.

BS 476. Fire testson buildingmaterialsandstructures.

BS 1361:1971. Specificationforcartridgefusesfora.c. circuits in domesticandsimilarpremises.

BS 1387:1985. Specificationfor screwedandsocketedsteel tubesandtubularsandfor plain endsteel

tubessuitableforweldingor for screwingto BS 21 pipethreads.

BS 1494. Specificationfor fixing accessoriesforbuildingpurposes.Fixings for sheet,roof and

wall coverings.

B5 1710:1984. Specificationfor identificationof pipelinesandservices.

BS 2782. Methodsof testingplastics.

BS 3506:1969. SpecificationforunplasticizedPVC pipefor industrialuses.

BS 3535. Isolatingtransformersandsafetyisolatingtransformers.

BS 3573:1990. Specificationforpolyolefin copper-conductortelecommunicationcables.

BS 3924:1978. Specificationforpressure-sensitiveadhesivetapesfor electricalinsulatingpurposes.

BS 3955:1986. Specificationfor electricalcontrolsforhouseholdandsimilar generalpurposes.

BS 4177:1992. Specificationfor cookercontrolunits.

BS 4345:1968. Specificationforslottedangles.

BS 4533. Luminaires.

BS 4573:1970. Specificationfor2-pin reversibleplugsandshaversocket-outlets.

BS 4579. Specificationforperformanceof mechanicalandcompressionjoints in electriccable

andwire connectors.

BS 4660:2000. Thermoplasticsancillaryfittings of nominalsizes 110and 160for belowgroundgravity

drainageandsewerage.
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BS 4662:1970.

B54678.

BS4683.

BS 4921:1988.

BS4999.

BS 5000.

BS 5042:1987.

BS 5070.

BS 5266.

BS 5467:1997.

BS 5481:1977.

BS 5501.

BS 5518:1977.

BS 5649.

BS 5669.

BS 5685.

BS 5839.

BS 6004:2000.

BS 6031:1981.

BS 6121.

BS 6207~

BS 6220:1983.

BS 6346:1997.

BS 6480:1988.

BS 6485:1999.

Specificationfor boxesfor theenclosureof electricalaccessories.

Cabletrunking.

Specificationfor electricalapparatusfor explosiveatmospheres.

Specificationfor sherardizedcoatingsoniron or steel.

Generalrequirementsfor rotatingelectricalmachines.

Specificationfor rotatingelectricalmachinesof particulartypesor for particular
applications.

Specificationforbayonetlampholders.
Withdrawn. Replacedby BS EN 61184:1995.

Engineeringdiagramdrawingpractice.

Emergencylighting.

Specificationfor 600/1000V and1 900/3300Varmouredelectriccableshaving
thermosettinginsulation.

SpecificationforunplasticizedPVC pipeandfittings for gravity sewers.

Electricalapparatusfor potentiallyexplosiveatmospheres.

Specificationforelectronicvariablecontrolswitches(dimmerswitches)for tungsten
filamentlighting.

Lighting columns.

Particleboard.
Withdrawn. Replacedby various BS EN’s.

Electricitymeters.

Fire detectionandalarmsystemsforbuildings.

Electriccables.PVC insulated,non-armouredcablesfor voltagesup to andincluding

450/750V,for electricpower, lighting andinternalwiring.

Codeof practiceforearthworks.

Mechanicalcableglands.

Mineral insulatedcableswith aratedvoltagenot exceeding750V.

Specificationforjunctionboxesforusein electricalinstallationswith ratedvoltagesnot
exceeding250V.

Specificationfor 600/1000V and1 900/3300VarmouredelectriccableshavingPVC
insulation.

Specificationfor impregnatedpaper-insulatedleador leadalloy sheathedelectriccables

ofratedvoltagesup to andincluding 33000V.

PVC-coveredconductorsfor overheadpowerlines.

68 Edition 1 - 2004



Specification 034 Appendix One — List of Standards

Specificationfor cableswith extrudedcross-linkedpolyethyleneor ethylenepropylene

rubberinsulationfor ratedvoltagesfrom 3.8/6.6kVup to 19/33kv.

Codeof practiceforprotectionof structuresagainstlightning.

Codeof practicefor installationof apparatusintendedfor connectionto certain
telecommunicationsystems.

Specificationfor 600/1000Vand 1900/3300Varmouredelectriccableshaving
therinosettinginsulationandlow emissionof smokeandcorrosivegaseswhenaffected
by fire.

Cold pourresincompoundandheat-shrinkcablejoints in thevoltagerangeup to
1000Va.c. and1500Vd.c.

Specificationfor electricalapparatusforexplosiveatmosphereswith typeof
protectionN.

Specificationfor metalchannelcablesupportsystemsfor electricalinstallations.

Specificationfor generalrequirementsfor luminaire supportingcouplersfor domestic,

light industrialandcommercialuse.

Specificationforperformanceof bondsfor electricpowercableterminationsandjoints

for systemvoltagesup to 36kv.

Specificationfor thermosettinginsulatedcables(non-armoured)for electricpowerand

lighting with low emissionof smokeandcorrosivegaseswhenaffectedby fire.

Cathodicprotection.

Codeof practicefor earthing.

Guideto theuseof electricalapparatuscomplyingwith BS 5501 or BS 6941 in the
presenceof combustibledusts.

Requirementsfor electricalinstallations.lEE Wiring Regulations.Sixteenthedition.

Specificationfor copperandcopper-cadmiumstrandedconductorsfor overheadelectric
tractionandpowertransmissionsystems.

BS 7888. LV andMV accessoriesforpowercableswith ratedvoltagefrom 0.6/1kV(Um=1.2kv)
up to andincluding 20.8/36kV(Um42kV).

BS 7889:1997. Specificationfor 600/1000Vsingle-coreunarmouredelectriccableshaving
thermosettinginsulation.

BS 7919:2001. Electric cables.Flexiblecablesratedup to 450/750v,forusewith appliancesand
equipmentintendedfor industrialandsimilarenvironments.

BS 8000. Workmanshipon buildingsites.

BS 8110. Structuraluseof concrete.

BS EN 40. Lighting columns.

BS EN 681. Elastomericseals.Materialrequirementsforpipejoint sealsusedin wateranddrainage
applications.

BS EN 1011. Welding.Recommendationsforwelding of metallic materials.

Edition 1 -2004 69

BS 6622:1999.

BS 6651:1999.

BS 6701:1994.

BS 6724:1997.

BS 6910.

BS 6941:1988.

BS 6946:1988.

BS 6972:1988.

BS 7917:1990.

BS 7211:1998.

BS 7361.

BS 7430:1998.

BS 7535:1992.

BS 7671:2001.

BS 7884:1997.
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Hot rolledproductsof non-alloystructuralsteels.Technicaldeliveryconditions.

Metallic andotherinorganiccoatings.Measurementof massperunit area.Reviewof

gravimetricandchemicalanalysismethods.

Hot-rolledproductsin weldablefine grainstructuralsteels.

Cold-rolledlow-carbonsteelflat productsfor coldforming. Technicaldelivery
conditions.

Cold-rolleduncoatedlow carbonandhigh yield strengthsteel flat productsfor cold
forming. Toleranceson dimensionsandshape.

Continuouslyhot-dipzinc coatedstructuralsteelsstripandsheet.Technicaldelivery
conditions.

Specificationfor hot-rolledflat productsmadeof highyield strengthsteelsfor cold
forming.

Cold rolled steelsections.Technicaldeliveryconditions.Dimensionalandcross-
sectionaltolerances.

Copperandcopperalloys. Copperrod,barandwire for generalelectricalpurposes.

Metallic andotherinorganiccoatings.Thermalspraying.Zinc,aluminiumandtheir

alloys.

Electrical apparatusfor potentiallyexplosiveatmospheres.Generalrequirements.

Electrical apparatusforpotentiallyexplosiveatmospheres.Oil immersion“o”.

Electrical apparatusforpotentiallyexplosiveatmospheres.Pressurizedapparatus“p”.

Electrical apparatusforpotentiallyexplosiveatmospheres.Powderfilling “q”.

Electrical apparatusforpotentiallyexplosiveatmospheres.Flameproofenclosure‘d’.

Electricalapparatusfor potentiallyexplosiveatmospheres.Increasedsafety‘e’.

Electrical apparatusforpotentiallyexplosiveatmospheres.Intrinsic safety‘i’.

Conductorsforoverheadlines.Aluminium-magnesium-siliconalloy wires.

Electrical apparatusforusein thepresenceof combustibledust.

Limits andmethodsof measurementofradiodisturbancecharacteristicsofelectrical
lighting andsimilarequipment.

Electricalapparatusfor explosivegasatmospheres.

Low-voltagefuses.

Plugs,socket-outletsandcouplersfor industrialpurposes.

Specificationfor low-voltageswitchgearandcontrolgearassemblies.

Basicandsafetyprinciplesforman-machineinterface,markingandidentification.
Identificationof conductorsby coloursor numerals.

BSEN10025:1993.

BSEN10111:2002.

BSEN10113.

BSEN 10130:1999.

BSEN 10131:1991.

BS EN 10147:2000.

BS EN 10149.

BS EN 10162:2003.

BSEN 13601:2002.

BS EN 22063:1994.

BS EN 50014:1998.

BS EN 50015:1998.

BS EN 50016:2002.

BS EN 50017:1998.

BS EN 50018:2000.

BS EN 50019:2000.

BS EN 50020:2002.

BS EN 50183:2000.

BS EN 50281.

BS EN 55015:2001.

BS EN 60079.

BS EN 60269.

BS EN 60309.

BS EN 60439.

BS EN 60446:2000.
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Specificationfor degreesof protectionprovidedby enclosures(IP code).

Luminaires.

Specificationfor automaticelectricalcontrolsforhouseholdandsimilaruse.

Specificationfor circuit-breakersfor overcurrentprotectionforhouseholdandsimilar
installations.

Ballastsfor tubular fluorescentlamps.Generalandsafetyrequirements.

Specificationforballastsfor tubular fluorescentlamps.Performancerequirements.

Auxiliaries for lamps.Ballastsfor dischargelamps(excludingtubularfluorescent

lamps).Generalandsafetyrequirements.
Auxiliaries for lamps.Ballastsfor dischargelamps(excludingtubularfluorescent
lamps).Performancerequirements.

Auxiliaries for lamps.a.c. suppliedelectronicballastsfor tubularfluorescentlamps.
Generalandsafetyrequirements.

Specificationfor a.c. suppliedelectronicballastsfor tubularfluorescentlamps.
Performancerequirements.

Specificationfor low-voltageswitchgearandcontrolgear.

Connectingdevicesfor low-voltagecircuits forhouseholdandsimilarpurposes.

Specificationforresidualcurrentoperatedcircuit-breakerswithout integralovercurrent

protectionforhouseholdandsimilaruses(RCCB5).
Specificationforresidualcurrentoperatedcircuit-breakerswith integralovercurrent
protectionforhouseholdandsimilaruses(RCBOs).
Alternatingcurrentstatic watt-hourmetersfor activeenergy(classes1 and2).

Withdrawn. ReplacedbyBS EN 62053-21:2003.

Switchesfor appliances.

Preparationof documentsusedin electrotechnology.

Hot dip galvanizedcoatingson fabricatediron andsteelarticles.Specificationsandtest
methods.

2. ElectricityAssociationTechnicalStandards(canbedownlOadedvia ~v.e1eçtricity.org.uk)

TS 09-9. Polymericinsulated,combinedneutral/earth(CNE) cableswith solid aluminiumphase
conductorsandconcentricaluminiumwire waveformneutral/earthconductor.EA,
1981,Issue5.

Low voltageoverheadlineson woodpoles. EA, 1981,Issue2.

High voltagesinglecircuit overheadlineson woodpoles.

EA, 1988,Issue1.

3. International Electrotechnical Commission

IEC 60502. Powercableswith extrudedinsulationandtheir accessoriesforratedvoltagesfrom 1kV

up to 30kv.
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BS EN 60529:1992.

BS EN 60598.

BS EN 60730.

BS EN 60898.

BS EN 60920:1991.

BS EN 60921:1991.

BS EN 60922:1997.

BS EN 60923:1996.

BS EN 60928:1995.

BS EN 60929:1992.

BS EN 60947.

BS EN 60998.

BS 61008.

BS EN 61009.

BS EN 61036:1997.

BSEN 61058.

BS EN 61082.

BS EN ISO 1461:1999.

TS43-30.

TS43-40.
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ICEL 1004:2003.

ICEL 1006:1999.

ICEL 1008:2001.

ICEL 1009:2001.

4. DE Functional Standard(canbedownloadedvia www.defence:estates.rnod.uk)

DesignandMaintenanceGuide(DMG) 08. SpaceRequirementsforplantaccess,operationandmaintenance.

DEO, 1996.ISBN0117727857.

5. lEE GuidanceNotes

GuidanceNote 1. SelectionandErectionof Equipment,lEE
4th Edition, 0852969899.

GuidanceNote2. Isolationand Switching,lEE, 4th Edition, ISBN 0852969902.
GuidanceNote 3. InspectionandTesting,lEE, 4th Edition, ISBN 0852969910.
GuidanceNote4. ProtectionagainstFire, lEE, 3rd Edition, ISBN 0852969570.
On SiteGuide (BS 7671:2001, 16th EditionWiring Regulations),lEE, ISBN 0852969872.

6. Industry Standards(canbedownloadedvia www.icel.co.uk)

ICEL 1001:1999. Schemeof productandAuthenticatedPhotometricDataRegistrationfor Emergency
LuminairesandConversionModules. ICEL, 1999.

Requirementsfor theRe-Engineeringof Luminairesfor EmergencyLighting Use.
ICEL, 2003.

EmergencyLightingGuide. ICEL, 3IX~Edition, 1999.

Risk AssessmentGuide. ICEL, 3’~’Edition, 2001.

EmergencyLighting CentralPowerSupplySystemsStandardandRegistrationScheme.
ICEL, 2001.

7. BSRIA

ApplicationGuide(AG) 1/87.1. OperatingandMaintenanceManualsfor Building ServicesInstallations,

Armstrong,J.H. BSRIA, 1990,ISBN 0860222551.

8. HealthandSafetyatWork etc.Act 1974. HMSO, 1974,ISBN 0102156832.

9. SI 1966no. 94. Construction(Workingplaces)Regulations1966. HMSO, 1966.

10. SI 1988no. 1057. ElectricitySupplyRegulations1988. HMSO, 1988,ISBN 0110870573.

11. SI 1989no. 635. Electricity atWork Regulations1989. HMSO, 1989,ISBN 011096635X.

12. SI 1994no. 3140. Construction(DesignandManagement)Regulations1994. TSO,1994,ISBN

0110438450.

13. SI 2002 no. 2665. ElectricitySafety,Quality andContinuityRegulations2002. TSO,

2002,ISB~N0110429206

14. SI 2002no. 2677. Control of SubstancesHazardousto Health(COSHH)Regulations2002. TSO,2002,

ISBN 0110429192.

15. SI 2002 no. 2776. DangerousSubstancesandExplosiveAtmospheresRegulations2002 (DSEARR). TSO,
2002,ISBN 0110429575.
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