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Electrical Installation qp:$&o005e3Ea000 Regulations g

opSaBeomn electrical equipment o3 install cpbaopSlgbeer cable gp:sé safgpseoon  conductor
B§reaonigpizan: 0050903qepd[giom woliza: coéenqbear switchgear [§& control cpbaeoepdi
0o81080amncpboliqpiam:  installation engineer ¢ [0303[0300p86803E0300p5E807 eSS
equipment o30s3  opSadiqSioopSghen installation coScSimm:  ofeSamSmEenyiesn&ddn
pBAqgr0piag clyfeon

Electricity o30008a3:g8lo 326003C:0mc0qpioze d.c. generator ¢ wire 006$[gEogudonsion wos
wire gpseans soldered T joint qpsfg¢ branch circuit qps§oocd: lamp qpsi $& safgpieoon current
3200gjopy appliance qpio: geSongionbeobgqpiancgad [géicodecmn mzogodgqp: ofgeon
880 load qpiow: generator o spark qpr 98030005880905cn00pScBEesHE cbEsS:
eAl8:0005 ©0050908[03Al00p81 320003¢] cable gproegidoncopd: wo8:c3E: d8(Fieoon cable
006938 0B IooeS:

Planning of Installation Work

:26008E:0m00gp:on wiring installation qpsean: planning apdgoopS sa0g§600:dkdloopdn oBeodd grid
¢ supply cpdeommaslogl sacg§ofienieoon power source qpes electricity so0dgeom GsepIa:
¢ p8BEqooRdlgbep cofenqfeorn design $& planning ocom 3gypi0pS BeadgEdep:
[§6c00qdtaopS

8:032808 electricity aopSaacg§ comEigeom servant [§6co05c0pd: comEigSen B8:qid ad:g[ge:
O[gRAm 0o€:00pS mcg§angepcSiodieomn master cobeoNB[gd 0aSeaofgevepdn Wiring $&
Installation coScssqpizacgod planned method qpssan: oacOgESEPP5:mMOE COEd$coE{mom
regulation qps c336q05qpa Gao05dsa(Y[ggIodype codes of practice gpzo0pS0dEdiE0R05
cpob{g3fEgbclaophs sadjeommaqodepioogd elgbecsapbesmntaupbofgbep law [gtoodBghom
of§bospopbesmBaporioos: sy coondsaTiarBendopt:



009er3p&0p5 installation engineer co8e05CR8038qaom cwbcigpisSoocsedon comSigs
Gox installation work 320305 3a6[gdopdiqigpizacgod planning $& coodeogrrdeeontgEiodza:
(5888006 q8:08:00050008 gBico8:0dloopSt sa§EdEea rules qpis§ regulation gpiax: reference
oS00t 08 copy Rz o egan8dlaoS

00980 e33000539098: wpSood electrical installation work o30s8 80386 RCBSima0c
gEicobiqfieont opSehafl »aBamooBfGooniaon standard qpigé practice qpigEaopS: ofifiogBiod
c0dloog

ogeoreamntenyoybaotiopiooiguiiopondlic apeisdbap eeompddeacyeabilon aaefieapiaacly
weslsf qdemnaypbiondgoigbeocaieond: opmesst “points” sagpbiccdem: opeil ooy
08503850863507 545053k 993209050760 el 8aipm0A303d) TgepuSEdeoad [§688c0
208

Installation co89s>: planning cpSepog’ salIpGiasepadiBiqpigram: copSogiofieniqeSighom
Beeniepogt cable qpisaogoh wSon§eanmaguSesenips 28eaqBeoos switchgean overcurrent
device qp2320305 current ratingi circuit 0od9ogf odeoepd outlet 36005 0§ 00p003
Ao8AopS 0o8:s8 sagpiear a005e38aommaepypian: Fffr 3208ipiogd gEicubiondiGdugds
Installation work $Co005e3Cc00n  regulation gpizm: 20805208 :5093[gpi000i0m  statutory

regulations gp:s& non-statutory regulations gps SAlo0aSi
QP QR:oRe)



Statutory Regulations gp:opEezana5alad do&dloogd

Type of mstallation Regulation Administered by
Installations in general Electricity Safety, Secretary of State
with certain exceptions Quality and Continuity

Regulations 2002
All installations in the Electricity at Work Health and Safety
workplace including Regulations 1989 Commission

factories and offices

Agriculture and
horticultural
installations

Electrical Equipment

Building in Scotland

with certain exceptions

Health and safety at work

The Agricultural
(Stationarv Machinery)
Regulations 1959

The Low Vcltage
Equipment (Safety)
Regulations 1989
Building Standards

(Scotland) Regulations
1990

Health and Safety at
Work Act 1974

Health and Safety
Commission

Department of
Trade and Industry

Secretary of State
for Scotland

Health and Safety

Commission

Readers are advised to obtain from HMSO copies of the following publication:
Memoerundum (JfG:tl'J:;ﬂut’ un the Eleciricity ul Work Regululions 1989, which is
published in three parts: General; Mires and Quarries.



Non-statutory regulations 0Ees23053103 dloCdloogbi

Type of installation Regulation Published
Installations 1n general Requirements for Electrical British Standards
(with certain exceptions)  Installations. ILE Wiring [nstitution and
Regulations Sixteenth the Institution
Edition BS 7671: 2001 of Electrical
Engineers
Installalions on BS 7375: 1996 British Standards
construction sites BS 4363: 1998 Institution
Installations in explosive  BS EN 50014: 1998 British Standards
atmospheres BS EN 60079: 2003 Institution
Emergency lighting of BS 5266: 1999 British Standards
premises (other than [nstitution
cinemas and similar
premises)
Firc detection and alarm  BS 5839: 2002 British Standards
systems in buildings BS EN >4 Institution
Protection of structures BS 6651: 1999 British Standards
against lightning [nstitution
Earthing BS 7430: 1998 British Standards
[nstitution

The Electricity Safety, Quality and Continuity Regulations 2002

The Electricity Safety, Quality and Continuity Regulations 2002 2005 31 January 2003 og€eonCaaods
co0eepadyor electrical energy oBcp§Bodqg> supply oG ao{gopapisaessboopd:
2gepudmsgqlign m:adg8ceoqs qpSguddloogdi vols regulations s200da0p5 The Electricity Supply
Regulations 1988 $& co8:s 1988 53036:02305 50050305Gep§:599p8 68005200563qp:AoEAooc
Regulations 2305 ‘duty holders’ sxotadisaa3dgq§sacg0SisbGs electrical energy 52 supply coBg8:ss
:0){g[gC: 020p503$¢ 2005a3C0m woEs03¢ generator qpsi distributor qpsi transmitter gps meter
operator qpzs& Fo[greeoon consumer qpssan: electricity supply cod[gE:a3dloEaondadEilaopbi vots

regulations qpe3ao: agent gpa contractor qp: $¢ ©pda0pd duty holder gpigdeoon subcontractor
qp:gao:cf?:o§§§ oacﬁo@&é]ooéu



el 0ood[g&deom regulations gpigdoopd 2002 regulations & 2805228E:30: consumer’s
installations gqp:o8 cgGodslodam: [g&[gEgE: (Regulations 23 to 29 22dl3208) 220305 3203gjo»
electricity distributor qp:3a: ag60b6lodza0:03:gongpiean: cqboddlodemieuig: 3wwrod [glgé
aB5:038:[g8:03320305 8326607 0Boq00pd standards gpizan: [ggr§ieuidlaopdi

Regulation 25(2) o0& ewblgoonsoopben - distributor 0083:00p5 connection =222 [giopbeodgts
a300pad cRe[ypgls 03820305 consumer & installation 20pS British Standard ¢ requirements qpssé
scAo8pSopeoon o§fipSecondanns wefipE{Eacs §aoqt g gEGASHS evebootoor
opdoop) installation el standard $& ©o305p8clon distributor 326$$E consumer s0: notice
oobgems  oqpam: coofifor  wEeoroopimifoncomotiops  geaboon  ooSepfEs
88conigscoq§g[all: ©oopSoyaldeomn remedial works gpiza:  ESeaEQEpS[gEAloaSH
Bmbeon  =Efomcosy:  notice  oplesgeoioonqdilepd  edfgooneon  mESerumcgé:
aBa3c0o0n remedial work qpisan: wcpbeamn&ddon distributor saes[§é supply 520t [§oSe0m0d(ge:
(900503056098 [GE:e08§[gE:) [grp688am oBoBeam disconnection [§64g320305 maclopE{ggedaan:
Befap: eepoonicncblgieoqilepdn

Distributor s3e558c0p5: supply 00Bpsa: safety s8eonad{godqod[gé notice wev:od[godeoxn3§8
SloopBi aBa3Ge&3dlon distributor :26558 cvoSeogoEo notice 3302 GEEa2:0005(GEquRSgBo
me[opEigaodqpievigliss 52600:8050bee0rE§cdsa66a0 remedial measure qpisao: cudlgeoiq
Slepdi distributor 526556 2060000220005 remedial measure gpe3IREEaER055E supply
5z restore co6e0:8E3aopdi

:onodq distributor  $& customer 3afogpiopE  disconnection  9Bewpod  connection  cpbeuig$
[GE:08[g8:0q[qE:030303  dispute  [§6go:ddlon  o:cBsdendecdimessalgqlidopd:  wqPdlon
0o8:a3gea: Secretary of State 20333 oo8gom 2oergbeamn 2005¢0SsaqpSsaqEilgpSdonsa:
0§3208: & dispute 50z [o3prgneoqilepdi adgodqodem: 8adsrom distributor a0pS maintain,
connect, restore a300905 supply s3: disconnect cod[gE: F0§oopScBem: adgodqS0pEdgeon
e[ Eimepaagdzcndodmed 320380000807 c0&enyBancd codesondagaiqilep



IEE Wiring Regulations — BS 7671
eolC:odmlgpdmaden “Requirements for electrical installations — The IEE Wiring Regulations —
Sixteenth Edition. BS 7671: 2001” oaé CENELEC (The European Committee for Electrotechnical

Standardisation) IEC (International Electrotechnical Comission) ?@l?oaé Harmonisation Document
standard  0pC3ac[gddloogbn  Belopé  BeabqodypisE  oFeon  3eS0donud3a0dg0Rd

0om:0d:qps00pd IEC Standards qpese s0cm§opo8dloopd
IEE Regulations qpssans: 632005019203¢: 208E:qp: F[gr:8Eloopd

Part 1 Scope, object and fundamental principles
Part 2 Definitions

Part 3 Assessment of general characteristics
Part 4 Protection for safety

Part5 Selection and erection of equipment

Part 6 Special installations or locations
Part 7 Inspection and testing,.

Appendix 3201g¢ e[gpod9dlom voioden ..

Appendix 1  British standards to which reference is made in the
Regulations

Appendix 2 Statutory requlations and associated memoranda

Appendix 3 Time/current characteristics of overcurrent protective
devices

Tabular and graphical data is included for both fuses
and miniature circuit breakers. Fuses to BS 88, BS
1361 and BS 3036 are included as well as mcb types B,
C and D (BS EN 60898 and BS EN 61009).

Appendix 4 Current-carrying capacity and voltage drop for cables and
flexible cords
Tables are included for cables with copper or alu-
minium conductors.



Appendix 5 Classification of external influences
This gives a list of external influences which must be
taken into account when designing the installation.
The coding system is that used in International
Electrotechnical Commission (IEC) publication 364.

Appendix 6 Model forms for certification and reporting

Appendix 7 Harmonized cable core colours.

Regulation 006900p5:0m6m3 IEE © 086000560600 Guidance Note gpssé on-site  guide

qPe§Aloopdi dloCeoon o3000gOgPoRe ...

Protection against fire

Protection against electric shock

Protection against overcurrents

Isolation and switching

Selection and erection of equipment

Testing and inspection

Special installations and locations

Design procedure with design data.
aB8eomn ermpdgp: oessC 16™ Edition [gBeoon Wiring Regulations 0pEdl§ean sagiodaacoodyp:
0005 380 3209:086000 information qpsgread: Go:gGoeRS[gddloopds
0open3pdaopd 16" Edition [gdeoon IEE Regulations ¢ requirements qpssacilogé  saefgdom
63305038 e03gepd 323C:00038:800p5 layout $C presentation qpsza: qC:8:076:08[gEw§ 0080009

©O00507033308 FOFECOYRePE0:REeO[gOlo0RdN

Part 1 Scope

Regulations & scope 2005 3268000535856 wol:el 32038:38:056pgpiznogod 8&Eg[gEx egequS[ge:
$C electrical installations qp: ©00EapE6e0oE[gEi03$¢ 2005a3ECloopdn Regulaitons 20pS 1000Vac
0300705 1500Vdc 033201808 2208 2000583Eda0pd

Discharge lighting $& electrode boiler gp: 030303602 320005665[gdl voltage coodeoqpagseom

00b$ondepeod installation gpssEaopdeandadEdlaopd



0o€s Regulations 00p5 coGongps off-shore installation gpa Googpgps railway traction equipment
s motor vehicle gp: (caravans gpzoc3e)) 9Bewrod mine gpis¢ quarries oa€ondeoaop) electrical
equipment  gP:=oREdMAMGE @IS Ged[gFeon  Gsepypsoopd  Statutory  Regulations

qpPeg&o00da3Ee0a0pdN

Objective Regulations gpsaans cpqps 33:336¢p: $C egilgjooniean odegnsodenogad installation
a7r 305Gjebme038: [§Bedlcnfboar mgepuSoyespoieogss qodediaap: [§bedqodenss
piBAqeoqh qpdgudloogd

F0n0dgjodn installation qp:oopd IEE Regulations &1 8008z 0p $& 0305035Clon Statutory Regulations

qpeell :26[gd principle gpzsan: 0305p8c0epdi

Fundamental requirements for Safety  IEE Regulations ¢l 3208 0p og€ads{gpiesdlgoonseommaacgd
B=bqiodqpaopS Regulations qpis: ©§oBepogEoyedicorn 5805920897 megd mes(ss
cedlgooglsgddloopdn vols 936[gdcdeadqodypieans Electricity Safety Regulations $C Factory
qPs320R05  Electricity Regulation gp:og€ epodigogom 00minds3a0diang: saspdicudy) 0303¢oom
§ oS

26[gdc3:0q0dqpig  =[4E5608F:  ogooBoSeconmmontiloopdi  Safety 0pS GomEip§coqd
p6eecnt eogieomooieon electrical design saed0z8np580m 0bdeomEig§er pEa3Eepd
og6iogBeom electrician copSigbeoqs [P3orEapbesmnbamiqdegd electrician $& 0052005600
requirements qps320: IEE Regulation 133-01-01 og€eudlgoons G vofiop ogdsogeon cpboomst
5203 ofocqfeas materials i opSoleafepeSod coBfoomdngh gobomiag
G§205000960  equipment qpiz: 8oSepogE installation  [gapbe§esacgod esep odesoiglge
08:006q§1 [g[gEcB6:036:9§ £ [gEe08qEaB30305 Bodoongdugd

Alterations to Installations 0of: aspect 2005 GomEigSean special comment sdes(gc
requirements o3¢ colqpiean agiE[gdClaopSr vols subject 20pS IEE Regulations 130-07 i Section

743 $C 2005a3EAloopdn goo installation ¢ alteration coS20g032005 1EE Wiring Regulations qpss
B05p3qepd[gdom W€ NHrRoRtn3eseamn  apdesiemndiocfoopdcogd: alteration 6l



28053208:g8condlopdi oB[gé alteration o3pbod8eomaganpSaopd: cwed§ arrangement 030005
2208006008025 58055288:08520: 3fBodqg> feeding qpb8Eupdmresanconfeoapdi  coodeoy
afgE 0cdq installation s sac005dmefgERessSalidengs  e6:oSebesi08Aog:
00813050005 system o wofi=a85:a08: defects qpis: correct ySqSma0gcd installer of
omofecncensioons cpbcfmbioy s oo 0no§feocop waBimlisoroten oofig
eepoo200E[ggepdlgddloogbi condeogopt altered co6c8eoon wiring 320z distribution board s00de
29 009805388 e000sSN

Part 2 Definitions

IEE Regulations gpsogenadigieonn definitions qps 35600:80500p5 Regulations &l 228E: j 0p¢ AJA
20p81 & definition qp:aopd installation cpScigp: wEBREI Bodepadozé maFeogofrgos§[5et:
clopt qEicuagn $9:000598 B3203a0pSi 3a§jean terms qpzsa: es050p8eEB[goodlaopdi

Protective conductor  electric shock [g8[gCse protect p68EqS sa0z05a0ddgeox  conductor

o0bg[gdom exposed conductive 328053238:qps extraneous conductive 338053338:qps main
earthing terminal 1 earth electrode gpsi source & earth point o3ewpod artificial neutral ood9

20§ 00p50330: 32090003 connect cw68EQS qpSguddloogdi

Earthing conductor protective conductor oo&g[gbom installation & main earthing terminal ¢

earth electode 9300pod Fa[gpieo $pdsgpig§ogo0pd earthing gpzsan: connect cpGoozolaopdi

Equipotential bonding ~ 2008:08:6000 exposed conductive 328053238:qpssE extraneous conductive

32805323Csqpeaan: oppBeoon potential gfieoq [girpdooeam electrical connection o3 s3cdloopS

Functional earthing earth 320: 0050300epoge electrical equipment ¢ c08eagbeax function

Sea0[gE:

PEN conductor protective conductor $& neutral conductor $&900d:320305 YEEEIEGEPz:

pedlCsoong

Circuit protective conductor (cpc) protective conductor 0>69[gdox equipment & exposed

conductive 8805323C:qp:320: main earthing terminal o3 s005a305002:3l00p5

Live part conductor o069 o8ewpcd conductive part Sz energize OO  deSEandge

soofe:@q$@8@:| neutral conductor 3l dlo€eoo5c0pS: convention 3¢ PEN conductor eupabgeo



Barrier live [g8es6000 208053238:qpist Beoggedeoqs opSodeom direction of access

¢oad 2005005002260 protection degree o3 qfeocomn 3280533C:
Bunched conduit, duct, ducting o8ewpd5 trunking o30upod =280500podeon 2000503

2038 cable $8p 9Boopod ABoocdBeomn cable gpidlofom  wo8:cBmr  B9sEonde
200560530z H60:e80d J[Frrecorgi

Overcurrent  rated value cocSeogpog§eod current [g6om conductor gpiogE rated value 2095
current carrying capacity o&gdolaopb

Circuit breaker ¢o§ load current gps3ed: making, carrying $¢ breaking =0§oopbod
[Ge9beudEaomn device oobglgBor making & short-circuit current sao§oopSoa: geofong
2005605 002:6000 EEBE:30mm0pE: automatically breaking cp6§EAlooRSI vfogpecn operate
pOqEe0upodd 3a§jeam type qpied elogpacn operation cpde§ coEeayfiloogdi

Residual current device mechanical switching device a3ew05 devices gpszan: oRd:00:07

6[g3cs 00d993aq residual current §oong§orE contact gp: operating (pde$ qpSguddloogdi

Exposed conductive part equipment o9l conductive part 0o69[gbox live part 00053

o3EopEBeogftom fault condition sacfgzacsogtomn live part [gdbooneooopdi (powd - conduit,
trunking, metal enclosure 320§00p503)

Extraneous conductive part qu?ordsm@cf, earth potential %GDGOJD conductive  part

0069[gbom electrical installation el 22805328E:006933(g® qOobeesE0 38058238:

SELV (separate extra-low voltage) extra-low voltage system 0o69[gdom o005 earth &

sfgrieon systems qpis electrically o3:gp:B[gdesEeelops single fault 0>bgsessE electrical
shock [§8[g8:aagapcSax o[gBeocar b5bi

PELV (protective extra-low voltage) extra-low voltage system codg[gbom earth $& oBs[ap:dFoons
[88: ©§ea05c0p5: SELV 520305c832620p5¢p: elgropSeocon dsdi

Direct contact live parts qpz$C cp 030005 livestock gps odeogql
Indirect contact exposed conductive part gp:3: p 9Bewrdb livestock gpsoogd fault [gdesod

live [gBoonom cBeoggu



Part 3 Assessment of general characteristics

Regulations &1 320§ po1 9 i 99 $C G 030005 installation 320: 8&&:geepdopeaogad responsibility
qpiom:  qeodaoiom  oodRBoogeon  melgmessminpois:  8§E{gpesopsasateot
copdagEiopion§eodloogdn wag:adeoon consideration gpiog€esnoddl characteristics gpsdlogd]
2001

(1) Maximum demand
(2) Arrangements of live conductors and type of earthing

(3) Nature of supply
(4) Installation circuit arrangements.

Part 4 Protection for Safety

0o8: section 2095 63200530803 Fig8eodlaopS

Electric shock [98[g&:¢ omagoS[ge:

Thermal effects gqpzo 0030558 pows fire $& burns $& overheating [§8[g€:qpan
Overcurrent [§8[gE:e 0ma305[gE:

Overvoltage [§6[g€:¢ omagoSg&a

Undervoltage [§8[g€:¢ 0030588

Isolation $& switching

Safety 320305 protective measure qpz3s 32033{g[qCs

[g€0cg6::aqpicl cvbesmEamed mae[gdo protective measure qpzza: egeqS[gea
0o8:5¢ 2005eBEa0pS0oopS IEE Regulations &l 3236 G §& cocdejEox 920: Gor 61 Go1 GG1 6o
G616 $€ Go 3203:08:0} [g8[oadloopdn



Part 5 Selection and erection of equipment
0o€s section 20p5 633005310303 [§¢8eodloopd

Common rules, such as compliance with standards

Selection and erection of wiring systems

Switchgear

Earthing and protective conductors

Other equipment such as transformers, rotating machines, etc.
Supplies for safety services.

00€:5¢ 200583E820p5030005 IEE Regulations & 32082 §0 ¢ 66 [8[03dl005

Part 6 Special installations or locations

IEE Wiring Regulations &1 16" Edition o3& sacg: installation sa§jg3aonsgpiaan: section 33006326558
8adsoodeudlgoondloopdn Regulations oopd installation $¢ qoSpsi000:000 location gpeaog0d
particular requirement qpssa:  GOd[goodo  LoC:odEn:  [gdRad  Bewrdd  [glgEaonsonpd
requirements qpzo0pd Regulations &l 92[g2:32805323C:qpiog Aclaopd

Installations $& locations &3epogC bath/shower room gpa GeERSEPH 9psOEPs GEOAHR5GE
c06csiglypa 8odpeqest oSddqpy caravans qpss¢ motor caravans qpa caravan park gps $C
:60se|gerosod: equipment gps (cod:sgps ©20p5) 03 dlo€dloogdi conductive location gp: $¢
protective conductor current 3.5mA  co053¢jcd=a6000) equipment (data processing cv5009

equipment) 03350305 earthing requirement gp:320305 regulations qpscopds §olaopSi

Part 7 Inspection and Testing

Inspection $C Testing cpdepogt $p5:0p03C:a38epsC instrument sadpmoonigp:  200§00p503
83260100001 8326600 test gpisCooa5edEeomn 3a6o0Bodsm: IEE Regulations &1 8298: qoi q

Q@ $¢ o%og& eedlgoonsdloogd



The Electricity at Work Regulations 1989
0os Regulations 20p5 1990 956 April co o qedeso oonfom electrical system gpe3ao: install
962088 3200600838epesapaitiogt 33000508cn3dopdi a9 saenicBie8oSeo regulations
2048 0008 reguations c005330ycffom sBofiapn rofiapn o0opSaops matiqosEBan03
oaBqap a0pqpreopadopiqpu coogRbiqp: 30fasph woel pocsapigt opRdgepioopdopd:
19300:08:c805600 regulation gpie: sa3GeoAEEA0SI aBeBsSooirbean m08omem
0pS205e0o58uSE0eoomy safety 58 soodguSesff: electrical system oooogEfgheer ol
§imgoiopifghen  p6c3CepSeBdon safety &8  030S&SeoccogSieomt:  a3058cSgeasd
copbiaomt: 2005e88eseoamdl
Regulations a0p8 employer ap o3uS88ma096 cuBB8anupn 38: & GompoSagBicybosiupiogS
963850008 manager qpisS ofcobigp:  smiclmedlogE  omofepi§ieoom  construction
opbcsqpa maintenance $C safgpicon electricity $C electrical equipment gpssé 2005830009
c06cseadepgp: smdoC§édeodlaopdi Regulations qpzoopd Health and Safety Commission
a3{505 B qoSpinct: ol edaBeoEE{EE G005
Regulations speosSaprqpisant qo5a881ES: sBucncd [EaoSqqpiod [Gud3om 22008f§8ed e
poGsgpias Electricity at Work Regulations 1989 & Schedule 2 op¢ a[gpdeadawiigoonidlaopd
32807 3q0Seaded ..

The Electricity Regulations 1908

The Electricity (Factories Act) Special Regulations 1944

The Coal and Other Mines (Electricity) Order 1956

The Miscellaneous Mines (Electricity) Order 1956
The Quarries (Electricity) Order 1956.

1989 edition o3¢ Regulations @ocil: pp 9Al§ox Regulations 4 ¢ 16 32030005 installations
qPs3a00dssE 20098386000 GO 3aG[gacs[gddloopdi Regulations 17 ¢ 28 oopd mines $¢
quarries 0358 20056888lo0pSH Regulations 29 ¢ 33 copS Sa60ge0y ZagESGPisS 290563830
HMSO 038 02p693:336q§8E0m wog:030005 additional information $& guidance gpisn: Goigdom
08:038: 0uSopenyang§esacgod recommend cpbadiloopdn Book 1 o8 Regulation $& 2005638
GA GOORUYIIYODYP: §§ 3{Pipbapboopd mine 5§ quarries ofsG 3298:a3:00058E(o3 Sloopd



Electricity at Work Regulation 1989 o€ item 32008¢piean: copdagliesdlgooniom sagjeom
regulation cfop€ cobiofmaeniaigbean regulation qpisé §:0p8dion coliofay seopijepogt
Bamoobepieon mefgrEimcupbiqpiam: oggoobdaspdi eamnSogiasdigaomien x88gpionpS
sa8ormqcSadiernn ooBayis eoblGonmig§sioogSy

General voltage limit qpssansecsdlgaonglselopE Regulation 3a0:0p50005 system saoz050ad
3200:qiEcloogdn duty sl seeobsbpooidiep wobichen (0) Bogg ¢ () ofpelop: Bergp
20568807 co0560g03¢03E8AaapSH Regulation copSo8ag® 028¢0x8epea regulation 320905
level of duty s eeSgem c@mebeom me0003mo0pqpiam: Memorandum of Guidance ogd

ewdlgoonsdloogd

Regulation 1 to3 Introduction 00030005 introduction saes(gEfesom definition gpsz:
eedlgoooG: Regulation 830z 6p5a8e000 apgpion 32384gootaelopEiadeudlgooniclaad

Regulation 4 General ~ 0o€:30: 3238 G 9F[aproonsom woC0pE (o) system design $& construction
() Safety comEigSeoogpeogs 22005 system maintenance (p) system opE§eom ofewpod
:8:3057:038§a000 work activities 32sd: (G) pqpPs3a0305 protective equipment gpisEo00dadE
Gox  provision  03gd[o3dloopdi  cqEEBRSCEd9pSiRr5oewIdS  FIadiean  work
activities o3320: [§¢8ese0a0pd[gdom 0dslondgogé “catch all”  regulation op §pSpR&d03ClaE5N
0oi0fe adpm: cuoSecgoy8Eaog oyeINE implement cpOeEESgBom  CoREgIESERRAS
[§0eoo> protective equipment gps3ao: provision cwOq§edeom  3gEdRe  olgbessesdesont
qoRdgbolaopdi godooqfen system codeae3a8GlodgEadepal equipment 20pS electrical supply
€ 0065082005 Bwwrod cbs0Ees gpdgudSooiepdur eBdlon system codeealgd c005e8EG00p5

Regulation 4(2) 20p5 system maintenance g0z qpSpR§:00 Bopoonieoon preventive maintenance $¢
[§6c88a000 system design Gsx 3203 epSgeSomidoophy wbisacanesogt goSommicon
Q§en oBogean working space sz ofgdecs o [§8aopdt BmlgE mae00:8cSgpis:
63200503¢ e6dlgepd Regulation15 o3¢ cwdlgooniclaopdi

Regulation 5 Strength and capability ~ thermal $¢ mechanical $&90cd:200305 provision gps3:

20056050c00:qepd[gdom overload [gbeseom =a6gEacsaREwul sagepudoyeepody Q@&GJ QNGO



q$ Bodoonqolopdi Insulation 20pd 3203dgepd voltage $& [gd§Egudepdearn overvoltage
transient qpe3asc0pd: 3302 $8EQSFes60600[gdl0RdN

Regulation 6 Environments 0o€s regulation 20z mechanical damage gps epaSpopsac(gzacsqps
8godg 9300p0d corrosive [§888cam Groon Buwrdh SieanEagudean Bewrdd edoda38Eean
24P Blodeggpiooopbodsé cBeog8€eoon hazardous environment gpsé  200583EdkaopbN
260380 regulation qpis& §&:008don meeyofieomn =grHodedom wEiopt vdbusimEec(g
2esqpist site 038cobeamnlaepd v6c§i88:e88ep coomoypiam: Bom [BeoEBeflgEeod
coofgls saqo>dlidloopn defopp§ designer $§ equipment saapdgopepiasloicgt §o:0pSslq
038:3207 0269032600051

Regulation 7 Insulation etc Conductor gp:200d  20&eaqpeoon insulation [g&  om0g05000:
qopdlgdfgl: ofoopcd  wogqodlabfbipre  omieBiomagSiiel  safpiean  [BoobBodgqp:
Bepdeeonoosqs 8eabclaopdi industrial application qpsog€ insulation cods§gsa: [ooCodion:
0022q§00pd cuodSeogemydlon 3me6005 mefgmeessEadadpdeo precaution gpizan: cpbeamnte
0p5[g8Aa0p5

pow35E ayGoddlodsm: §es00pd railway 0od9oa€ ma0ddgiean conductor rail qpiog€ precaution
qp2 do€eepS[gbom woliop€ warning notice qpa barrier gz Beupcd B:qoon: 0§codigpizacgod
onecpoyCoolonsigp: Agepdlgddloopdi salgpipoen cod9messé electric welding equipment
qpPs30: 320%sgepogE protective clothing san:zaaddgjeosqOlepdl

Regulation 8 Earthing conductor qpzsa[gE conductive part gpso sagepuSoyeepadSEaeon
efgmessmt omeaBionaud8Ees earthing cpdfglisé sagpeoon precaution gpicdsa6dloodi
metallic casing gpseadizant $¢ electrolyte 030308 non-metallic conductor qpzooRd fault [gdeom
:efgmesopt live [§68Eeomaacfgsncsdloopd earthing [gopS[geasE insulation $6cobconsdges

0300p5 3padigpieon $p0:509[g0om requirements gpsa: [gddSEeoc0HES: safgpielgrende
memorandum of Guidance og€ 8o eed[goon:dloopSi



Regulation 9 Integrity earth o8 s00Hogudconieam dircuit conductor o8ewrod 3algpseom
reference conductor gqps3o: open circuit a3ewr05 high impedance [g8[gE:0d¢ sagepudSoyeapadge
olgbedleoqfesnogad coogpeog$ qpdguSclaopdi Guidance note gp:op€ neutral $& protective
conductive conductor qps3a: 320t BefgpsRanodgls $& $690d3m: conbined cpd[gE: 0o0pSBE:
e e

Regulation 10 Connections H[Good: Boopod 0ned o0deofa0pd wpdodeomn installation
of[gbeo o3qpbgudgodme03: comigsescoqilepdi saon:o[gé portable equipment gp:ea0R05
plug qpesE socket 38 connection gpzsan: 20&eo5600n standard qpezaaddgom 0odsoEaod
Oloopb Bsacn pdaBeom equipment 683 disconnected (powd - maintenance cRSgSsaGlOE:
elopg) [9630loncopd: current [gScopdudieoticod§oge connection 338005¢p:  SIICdiIIHI0E
00680:00&0m loose connection gpoopd heating a30wr0d arcing [§68Eeax clopE[gddloopd

Regulation 11 Excess Current Protection ©0500mqSen  fault 00dglgbanaopdsE  protection
cogS ambeunoogtfibep o fault (BEBGEEPS mgepeSaproonaspriaunsonf saogch fuse
adoopdd circuit breaker o3 33[§e8326CloopSn  system & 3280508E:3midi0330:  protect
c6000:q0p5(gbom fault [§Bed o maefgzaesed 0g€eonobom 3005323¢p: aqeepad$E[G excess
current  qplgbedicondlon fuse Bewpod circuit breaker o operate w68Ecoq§ oBogEom
207000009 [oplgEeoqdoopdi “Defence” Regulation 29 320: 220ddgiepoge design comEsgéa
commissioning & maintenance 03$&20058386000 ©050E:gP:0pS A332660003a9105qPegEAlaRSN
IEE Regulations 20p5 0o€: subject 3360l 0g€ cobeeoEngsompigodgpisan: cosclaopdi

Regulation 12 Isolation current 202 switched off cp68Eq§ 0CenyPeom $pdicodigpasad:
[BooSeogiaoconiq§cdmbon  Sembeanmagmescgs isolate cxbedepdt Isolation s3a3p5e0
equipment s 0e8c03a86073a[Gee508  reconnection coBfgEi omieBigSeangcd  design
opoS0ong8igBom positive air gap c3=63laopdi switch 33t eomEig§oofengder labeling
c060022q§ cwpds 33260laopbn IEE Regulation 130-06 $& 461 035¢ 2005a3E0laodi
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¢ 0.0 Electricity at Work $& IEE Regulation 03s¢ 0305p3¢deoqs coenqeom saefgsacsypiopt
©p52005 equipment 03083 ©eRbgudd energized ofgbeoq§ spdscdigp: corggeRSgdilaopd
Isolated position o3¢ Isolator qpsog€ padiocking conse$ [BooE80d0ogEgE wols requirement

32 [gpd&eodloopdi (Legrand Electric Ltd)

Regulation 13 Working dead dead equipment gpo  30pOYEESOPIMCO30RE:  live
[98coofgbiem:  omaBidla  [Bjooblgbeobaomqepbigdf  RoBgredepogt  isolator  gpiaw:
canedSln link qpism: ocSepigl: mefoopSolem:  besoEfgtioddo8doogdi  Isolation
[GopbepagE  supply $Goocdeibeccs points gpremigien: cpbesobaupiigbor  djoBgepbas
52005 operator 2305 system £8 32095:0008 [§8esc0q8 332530

Regulation 14 Working Live live conductor gpsop€ opSofeom cpbefiy wapdesond
o8e[3p8iod qpSpgfidloopSi 086058 m§jeon mafgasesat live working 00pS35e60005E8ep
regulation 08 32af§aecs a3903eeSlGoo cBsagESEmiasisSa303pSeaan: live working woS80p8
o8esosooniqeospdl Ba8eom SescSaqpian: 20o3fGepSo3EaupSigiom live working s
o[§8uosS088  qeorepSeddon 038cSge 0ocBi88ef precaution g cRBoBScoiqdend
opepbodinpbesntuphoparessfeopds saoponngapbestalgiifeded [Booecpronam: qupd
[g8om B} [Boobopboccndoorr{gbiamiyt injury [g8fgtiem:  0m:eBifEiloophn  aacppbes:
cpbesoéophopdiidlon  oBapoogh - oybioyBgoapbeanntitaecmaglgbazcentalaonb  oobgoobep



Gon206[§e0es03¢  3qp530603:0p00588:03  20p5ECE:00090005:03  30pREA3E[PIeRS  &Bdlon
06B:B:m065(9C 3p006I:6000E:65[HE 20050050EA3EEIRS

Regulaiton 15 Access oofeagpeon melimoyls qpdeSipbaSesep & sacutieepd
320§000503 cdecnadgrfeseoqdepdi vofimnelgzaesoaE Memorandum of Guidance & Appendix 3
302 050008008 Al0pdn wo:a0p5 working space $& access o3$EooodeBEeom puesypiE: $&
83260008 vSeamnConCoopd Regulation 17 (1908 Regulations) dl 8agi05330005¢p2320: obpgs:dl
NTou

0o&:0p€ Gud|goononpd passageways ol 3a86ed: 33[gEqpisS 3203080B0005 switchboard gpssans
somBigheiffig> cpdoBEosonbgoh§EafEBdangs

Regulation 16 Competence 0o&: regulation & qpSQuUSQOSEd cpgpiEa: SagEPUSY
Gonesepapt woicdel knowledge oBowrod experience ool woE:030305c3E[gbeor Falgrieom
saopCigpieloplgden voonfeoqs [§6claopdi sooode§ooneam 0§cobiam: R §:eom
mafgmes[géoontapbadeoon  wEdmbBiBam: wbeemEqepd omofoqepn $&  woliBel

knowledge $& experience 0382 @05o02002:§qAlepd

Regulation 17 to 28 Mines and quarries oos  regulations qpsaopd mines &  quarries

qP:ea0R05 [gdom Befgrsrslogpigodenspdypisa: HMSO op¢ q§8Edlapd

Regulation 29 Defence oBogieoon regulations qpesaseaadigglig (Regulation oengCs
[gooneom) offence o089 pEBES[GEim: 0B 8ER:  (Iagaaliybanddm) [§68Eeom
6[0PpEgqodgpiea: 0ode0E8apbesont: 05ealyfgllsé defence cpd8EcoepSi va: regulation
302 302%:qepogC design 1 commissioning $& maintenance 03$&200583Ea000 826600 ZagEdYP:
0332 ©0500G:00E0:§qdlepdi a33260lon design parameter qpzs& assumption gpeadsa62003

©0500020002qAlepdi

Regulation 30 Exemptions 009002p0GEE00:6555§3200 epdoopd exemption o3q) issue eapdeoo:
(S]ll



Regulation 31 to 33 General 00030005 Great Britain  88&[gEoopE  =aadige§lgdom

aoeodgps  hovercraft s cooogpPddqpsss  vehicle  gpizac0532034gjqS[godloogdi  qo5a88:
230005 [gEeofoonoop) regulation qpszn:c0pd: 006 Cgjpoondloogd

British Standards

1992 9560000E0m IEE Regulations 630550€cq€ British Standard, BS 7671 sa[g60005e0dloopdn
J[g€ electrical installation 3203052009 {§E0R0 eofgpieoon British Standards — gpscopbs§om
cobscam: saecgmoreombiap: ofeosf [poomdooph oob: Standard qpiosp soffpread
regulations gpiog€esdlgoonsaopbodondaacandabendigoonion IEE Appendix I 0g€anlsdd reference
apSaoeo exqliodendlgoon:dlaopdi

The Low Voltage Electrical Equipment (Safety) Regulation 1989

0o€s regulations 2005 electrical equipment qpss&aonedEeamn safety 320305 requirements gpssans
066e00E8EqS opSiameuitlaopdi wads 03a0pd 50Vac coodespds 1000Vac coodegpieodn (75-
1500Vdc) voltage 0g832034Gi88$ 88E:0005comedlaoS

Regulations o0g5 8ma8600 regulation qpfgbom  pocssalgBigep§iaomidioogSt w8080
203:Gjogypsa0g03 electrical appliances qpisao: a3:epapd accident $8 shock o3g8[gE:w0m0cS:
2oBiBodqqeeqiisbiloopdn  mBorcdeadqodmesst  equipment  aw: - oopSesoodbepogt
eomCsg§eomn engineering practice gpisEadodpdescoaepdgdom member states of EEC ooopds
5850055 [BHgdedopSt 320008 2005eBEBS8gedecm standard gp: Aesdlon Regulations
2008 oBfgp: safety provisions sz 503(GeEESE8AaoS

0a8: equipment gp:320303 cudfgaoniean requirements qp:oopd 888:{gEdss oopSesondododogé
OBRo3qae§eseoon electricity supply $6§050005a3:8epog8copS: mechanical $8:5& electrical
88:88ep requirements qpisielgeonSescoqdesdt S0uSd S03(GopessS equipment s
20pfepogt  safety gSocbciFr ogfodel  wcSeiEeommaiqpdor  golBamtea
209320005 gz equipment 360 og8ee3g8830  ecdggelgElgdeor notice oodoso:
equipment  $&mp0p[gbeoc0pdogtiesdigeuqieopdl  mafgrieon  3a600:803magSmRc00SgpiE:

regulations $& explanatory note gp:03¢ 22620:8056w5(goodloopd



Health and Safety at Work Act 1974 (reprinted 1977)
008s Act 6l 2280& 232900020005 1975 03€ 002E3200050E3l0R8I C0E:2005 006805BSEszxgE
Factory Act $& &uqpa o88efigp: $& qoomc0&:0050§:098560058E60m m05p0es  gpia:
20220358 & [§00g05000gEHgEAo0p5I 1a8:0005 ABSBESBELMEPiopEaanbapbeon domestic
servants  qpiocRd  safgpieooamanpdepboan  scpbqbypn  sacpboowngpisé  BdSGEapbod:
cpbep€opypiaadannt apaomismiagofsEaddelEalacpd
0o Act o0pd subjects gp: qpigsCo00da3€om  electrical installation  $&0000005e8EFClN
0030905 c8320q05¢po0pd The Institution of Electrical Engineers $& The Electricity at Work
Regulations o3¢ 0ood[g§eom electrical installations qpzsEooode3Eeamn  Regulations gz
cmogranf§ worfoBanosedEdoopdy
The Health and Safety Executive ¢ ©03p0qp:32050p05G0000:0m 0aEs0pE requirements qs30iwpdad
comply [§620p503 =600:805 suggestion gpieuzcodloopSt B30 ©r3p0¢pioRE  electrical
installation $&20053E6000 ©23p5qPieD ...

HS (G) 13 Electrical testing

HS (G) 38 Lighting at work

HS (G) 41 Petrol filling stations: construction and operation.
008: Act & 22800 qpSguSqoden health $& safety 0330305 mo[gEed: standard qpasan: ©§03:qf(gd
o 00€mgedopd 32000qEsE  mpboowigp:  §6005008:085E  2005a88A0R5N  electrical
installation $& design cpOcSiqP3a0305 0m0E{Eo9p03005 wols Act ¢ requirements gpizds

GO installation 830z wo&:035E 030H86§eoas GoogPEIRGA3EEMRS



soe%: -
Electrical Installation oobgsa0: $&&:{gp[aC:

0p898607 9aguSme02:§00p5 electrical installation 53030503 w8 88&{GPepSopoopd 08t o 0
eedlgoon: Gox Electrical Installation qpssé 2005a3E2000 IEE Regulation $& 0of:03$E900506
aq058@oo regulation gp: ¢ requirements gp:o? s0g§ea0gpP > 0§85 GrrEgE336A00RS!
IEE Regulations & 16" Edition 20p0 opdadeom installation $o03050e3320305 2a6[gdoyieomn
principle qpi§Bom electrical designer 03881330558 53600:805 cwoSecoyy BdeaNSga588enngd
mqdmocdedbiqpigy  I8dooSt detail design 0o0pS oooSecSoonean  Beadecdapie:
620qPg>3030365qepS[gblr =¢§00muScrdeamnEupd installation planning $& design 03320305
2[gbadeon omosupgropd: §esqllopdi case coxdeodSypiqpiogé designer & experience $&
knowledge 030008 spGombiad: SBocnod ogcSegEacdoSed: esm00%mBecd qieocoSi§Bom
BB qfeoq$ installation technique g0} cLOdeORIRgesE  B3beox  theories
qpofeaoirqenqolon cpbefimogoicdamtenn sacncbsgypioifgieodoog

coonoqEdgé Regulation $& opdq Bo5p8¢§0p503  euB[g8Equpdlgbf  installation $&
2008e886an characteristic gqpa o8 888:ogoSqcdaqpr §& 88w finalization cpSepogh
3200{gjo0pR 320peas0gpE: GOGiHOSp Faes(3e GaogqPg> BSiaopbiamigdlepb

009308§:098  electrical installation 036903 planning  cpSepogl  B&&gpononbeunddmesst
328n0onqepd 205003, 03605[goon:laopdi enecbopseessE IEE Wiring Regulation ¢ 200593E
Gon 3a38:qps3mn: 3pegudonoy GRG0l ©o93esi section ooded3xd: Regulation §
200588607 3288z cobippfeotooidlaspS

Part Chapter Section Regulation Appendix

Bqseoypd: o cnengpaocdomamnig§oopd ;2082 | - o0qodsn 1



Assessment of General Characteristics
Part Chapters Section Appendix
3 M31to35— 546 5

©p500p5 226205805 planning cpbesigps ©oonE8muE proposed scheme 0p€ dlo€eod characteristics
gp03 000 assess peepdlgddloopdi wol:ope installation 20pS 220060009 Bewrod cocdescs
3200080 03:qepd00CE: 9Bewd CLNH eeecdFR:RE electrical wire gp: [g&copSondsolgEs

o3dlo€llaopbi assessment cpd[gEsoopd oqudlgeom apdesodlydep soeq:@:eooo QUIETER ol
205303 63200509EGwE5[goodloopd

The purpose and intended use of the building and the type of construction
mosncdamfiongSosnodyss  aobimesnobafiont  opSfepSimopiqeasaanqrar
00€s32680005358:03¢8  install cvOepd equipment sa§jpssonieggSePoRE aegEdlear =agd[ydd
20pSi Environmental condition qpsi utilization $& building construction gps 030005 IEE Appendix 5 $&
2005a3&0laobi

Environmental condition qpsopE 6cooosagmegi§i o€coudeqyodsalge 3algteuupdy) oq §ai oSagps
corrosion [gdq1 2208$¢ ABeagpsqps electromagnetic a3wupod ionizing (g impact: vibrationi cseepe
Qfq lightning $& wind hazard qp: Jo8dloopn 88E:038 Jofeomn  magSmacodypiogé
26a0053803E e5a88epSongpiopt sqplmaq€ifeon technician gp:dlo€§Eaca’ad anecoigps
voyzenongp: 020pS[gEdnE8Eom Badeom escdEupdonypimacssE earth metal metal pipe gp

enclosure gp: a3ewr05 conductive floor qp: ©20p5 conductive part gp:od ofoper 80l
a3603802053l00p51

326800092088 6800050p0epogt  Sieoniagepudyp: 20pd IEE Appendix 5 $& 0005a8EAloob
[Bwm:e000 commercial premies 0g€ wo8:o8eom saefgmeesyp:oopd fire officer $& 00058E6005
copds combustible 986005 explosive content gps $& exit qpz 020pdc8ea0gdgp: 20p5 electrical
designer $¢ 2005a3&0laopbi safety services $& 2005a3E@am supplies qpzoopd IEE Regulation 313-
02 $& 2005a88aopSi

Bqseoypd: o cnengpaocdomamnig§oopd 32082 | - 00q[0d§0 2



The maximum current demand

Maximum current demand o3 0§08:95 c33203lo0pdn IEE Regulation 311-01-01 soq diversity o3
c0pS0g8:08:02:qepS[g8Aaopdi diversity 08 a0908000p ©2005¢05§EEBRS: circuit oobzacpE:
8:8Cc[g §oopS current demand o3 diversity soodgom 0§0§:88[g8:epE ©pdoopim§Ende
20305088 [§ang§Eaopd m:oediedimalgsaesoaol total load 6330055p5:07 vwaNomD §eoodi
c066800E:329|05320005¢p: o IEE On-site guide, Appendix 1 ogewdgoons claogbi

powoda[gE 88 glico€ieodlepdi cooking appliances qpi303e000 0ods0Eamiean load sidis:
028§800p5:038 0offE5050005: Fad{gpSevnobeon canteen 9Beupod hotel :08ean csepapiozé
diversity 03 208eaqffoocd =203{gepSlgbaopSi a3eooS cooking appliances gp:od ©r008emp&ad
domestic science room o3& install cpSaodlon wo8sodeam esepogt appliances qpisaiad: 03oopd
€50500p5: 32038 E0pS[gb[gsclopt diversity o8 soodefgiooeon diversity 08 =203dg[gdge
088006§opE conductor gpieil sagoSmeen: $& FoRuBARGoEam protective device qp: 03
coqpq§or  ooBao:  opigaepbiabdloopdn  8§&{geopaons  saopyepl  epSoopbogedioogd
52058 03popf§BoopS 80508 omofopqupSEdoopts 0ot seqoboogs mgociopt opSoliops
p66e0E886p5aBa0pS0’ planning stage ¢no€ cpbeamnéeepd normal practice [gdSlaopS

The characteristics of the supply including the type of earthing arrangements

Electricity supplier 2095 live conductor gqpssan: 809000303 earthing type o3copd: 8od coniqepd
[§8100p51 6320050329/050308 200500500028 c8360k0di

Nominal voltage

Nature of current $& frequency

Installation & origin § [g6con§Eeomn short circuit current

Supplier & overcurrent protective device gps&i type $¢ rating

Supply &1 20&eaqp8Eq

Installation [g€o§ earth loop impedance

Bqseoypd: o cnengpaocdomamnig§oopd ;2082 | - 00gI0d§0 3



2n0de] Bifgp: feeder oBwuod system 008903 safety o8eupod standby cpbe§mecfoppé:elogpé
002:§epSaBilon  switching arrangement  gp3a005 c3=ebeoon  changeover o8 oobeo8od:ged
electricity supplier ¢ consult cp620&Aloopdn circuit o3 installation cpOq§ arrangements gps pSClon
circuit qpiam: oBanboocd 3 0oBeo8BERE smaepeSoyespeiy cooisBigf sasobuclyepics
eaqpqe$sé dfBodqeeon mesmacor(sbeolgl odeeoigl 06:00[g8: 56 [g[gEaB6:0364(q8: (IEE
Regulation 314-01-01) 020p50303 8od0oniqilepdi powrsdgE lighting circuit qpsad Bdg: circuit
4p12265[58 [§8300o8H8S circuit failure 899[g83con smtad: backout [§8[G8 omaguSortsds
88100

Compatibility of the Equipment
“Compatibility” s3co ealC:odesmncdane [greom electrical o3wupcd electronic  equipment

03€000p5q) [g8e0 a3eupdd supply edlog€eonpde) [gdee qodBiq§nguSoneam aBewrod aofjqp:od
[g9c06000 ag05gp: ©20p) 206omIMOGP: $E 200535 valiafoat

Transient overvoltage gp: [g6congCalfg

g Calgdelpl:cdesean load gp:

Starting current qps:

Harmonic current gqps (poedsadg¢ fluorescent lighting)
Mutual Inductance

d.c feedback

High frequency Oscillation gp:

Earth leakage current qps

Additional earth connection gp: c\‘l’)sgcsﬁ

Bqseoypd: o cnengpaocdomamnig§oopd ;2082 | - o0qIod§0 4



¢ Jo IEE Regulation 513 o0& equipment 00980z operationi inspection $¢ maintenance o3
[Ge9588a8 esepajooniqepSigddloogSi og switchboard 520 3208:33058: install cpbooiom coiel
5690003[55:88 32650055005[§6:03038 access space o3 002§ dloopSt Besalgeseselops
comSigep access co888om co8aaqBea maintenance SBGiro588kooS (W.T. Parker Ltd)
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aoeagpeon isolating arrangement qpsi circuit qpesas [gpign000:g 93000 safgieoon installation
feature qp: 020pS033: copdoglialsgS compatibility o3 q§88eodloopdi sangBaslgdelgpSropd:
00056000 load gpz Bewpod [gGenseomn starting current qps oo powdsadlgE lift motor gps
o8ondS refrigeration compressor qp: 00058 cRoopS frequent interval qpr 53098: 530882609p05
start up [s8[g8:eopE  QoBoES voltage drop [§80005 Gloopdi  wo€:o8eam load gped main
switchboard ¢ o34gp: submain cable qp: [§6 supply cpO[gEs 0o68lo8&oaE oBdfgp: transformer

3200gjoocelogpE: Fa[p3gedolaodi

Electromagnetic compatibility

Electromagnetic Compability (EMC) $¢ 2005e3Ecam regulation qpsoopd January 1996 o oo
F0Jp00deepaddloopdi wals regulation qp: (The Electromagnetic Compatibility Regulations: 1992)
20pS  European Community 828320p5:¢ 20050053[gE4gb0m o8: community so0p8: marketed
cdep) electrical equipment sa:d:032005 06HoOOePEaN standard gpesé 030586 §qolopdn Lot
regulation qps &1 gpSgudqio52005 equipment ¢ electromagnetic interference elopp¢ sagepodjgdee
Gom effect gp: [96edl[gE:0 cogporeoqS§[gdooaiad wé: equipment o308cBapd wo€sodzacdl
20056ePada0pd ©pboopd radiation ©e3830305 inherent immunity §eoq$ 8&E: cooSoo: gdledi
Provided coSepd equipment 00p5 c330g05gp: 03 0305p320055& manufacturer 20p5 CE mark o3
odeoiconigdepdn vod:adeon compliance [§6qo3 demonstrate codg$ 820305 method $69 q§Ed
20pS1 0o&:030pE standards-based route 3265$$E independent body oodpmaedlop 8sabeam test
qps [gr9d[gcs 9Bewpod construction — file route og€ manufacturer 2005 design o3 record cpGo»
compliance [gdeoq$§ sos0sotapbesonéadepdi

coodeogEgé component gp: s egeqodfgls earthing $& 005a38com arrangement g
equipment layout $& circuit gpzel 838 filtering $& shielding 03 $& 2005a38e0m sogSqp: sa08
copSogiofion: qeeSEsbog

Installation 32EqiE8uongps 20pb CE mark dleoos equipment o3 32053gjepdlgdeo05copds installation
practice 20p50€ o8 equipment & compatibility [§8cogod [§6co0pd o Boong§ad=ailoogdi
installation arrangement qpsoopd equipment & item 00698320305 EMC characteristics qpps3a0: fail

[gBeodloogdn Large installation qps a3ewrod complex site gpzog EMC $E00d00056000 dsbogjeomn
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QS nbaqp: §qdesdi [§888e000 saqodypiogs coBeaonS: screening oSucncd filtering g
cophopEimachigen Boupdd coidean saefmesqpism [g8eecopd cable gt [ghaop
5eo8[gE: 020p503d0EAaogSH

190353607 566558 B038e00 qBeagiaon aepIimepe 5600805 weuSEEScon
8o Badear pbofiscSuudas: consultant qp: ode oyBioyly saforcBup: comE:s88daE

Maintainability

Installation 930305 2o8ecqpgp egbeSiconieon maintenance cpdBeam =REeeEcz0558
saqpSmcogach wcbgoboomedog

The Electricity at Work Regulations 1989 og€ o3ogeom working spacer access & lighting
SAmlgnGecyeon maintenance 3§ w5eiEoopSdlc FootBofoomiadopts 88EpRa0pS
periodical inspection testing $& maintenance ©o0pd WOGeEqERS 0303 GoogPEBEpooM
protection measure qp: $& install cpbood:eax equipment 030pS GgPeSiconiea 00508:
289320205 0Eecqdy §aopd odcupd: eoogpeoqdlepdi installation & 28053288: FB:8:Ak:
BaopS maintenance [Gob8898me0305 o[gB88e3: mofgmacsopt §escoqdepdt Architect qp:
30558 eoc58a00 commercial building qpiogs coBi0380a7 SeabqESapi3 cooSogicon:
qoaSi§Bom electrical apparatus qp: 330305 SBroo§meeliqp: o3 comdqdugd

8&&:0069320: (pSeacnlepogd “assessment of general characteristics” 2a08¢208 o3dgoSqi05ediE:
P10} qJecdqupilgbdloogdn cobimgiadaacocdypidy godobionteoneh seq{E: 8§E{gesed
o0 9§00y BrefipcBean macodancyah goo accessment process s §EE:88q$ [§3opS
final testing cpSopdaRo0Rd wofi3feodn installation 20305 epodiyeoc> design  concept
$E00500056000 93505905 31050005 p:0d 8aabe0uRd
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System of Supply

Chapters Sections Regulation

41 & 471 312,412 & 413 — 312-03

88E:5E0050005607 329/053200056055605GPigP:o0pS woliesn0m0zE:mea3geoo supply system
60 ¢ 00583looobn IEE Regulation gp:opE system type § §jgo? 32600:8056w5(goon:claopdn initial
qpigé eodjgepog supply i earthing arrangement (0cow ©o:cds) installation i earthing
arrangement (30300 00m:0%2) $¢ neutral $& protective conductor qpe3a: 8oy (000800 $& 0oy
o) 020508 [§53opS

TN-Ssystem ¢ . ogeodlgoonseom system opE energy source @i neutral point 20pS o305§05
earth gioon:om exposed conductive part gpsoopd 0o point opE protective conductor gqps 9a3g¢
system 009cd:350R05 connected cpScon:Olaopdi (wol:debo0pd Great Britain op 3aadigjeomn
d50326078E:0089[gb0m woE:dsEsm0: TN-C-S system [§€ onegalg: e[gp&opdaagio’ §dlaopd)
TN-C-S system 33000500 665[ge20030308 [gdeoodcopds neutral $& protective conductor gps
oBoopS system o 328053288:0089m065[gE combined cpbaodojomi supply (PME supply) 2005
[grieon og§ean system $& :[Feded (installation 0z€ =:o[Gedcd) BdfgngoonicloogSi
TN-Csystem & .1 92000500 66d[gdo0cpaful [gdeacdoopds neutral & protective conductor

0330: system 006932038 cAlEs0pS:000:0ka00N
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SOURCE OF

ENERGY
Sy L1
¥ > L2
e | 2 .2 L3
I ' ;
> PROTECTIVE
CONSUMERS’ CONDUCTOR (PE)
INSTALLATIONS
e PREEREE é e =
i + |
SOURCE
EARTH ! 1371 I
NPY.EY | eQuieMeENT |
| — L I
I | INSTALL ATION |
el et
EXPOSED CONDUCTIVE
PARTS

¢ J-J TN-S system - System 0069cd:o€ 8dfgns neutral $& protective conductors gpsdlgdloopd
protective conductor (PE) 2005 installation o3 supply cobeom cable &1 metallic covering a300p05
a8¢gp: conductor [g&Slaopdi installation &1 exposed conductive parts gpasanzadzoopd vols protective

conductor g22s main earthing terminal ¢ 0680¢ s0059g05000:ClkapdN

SOURCE OF
ENERGY
[ - ) ¢ (4
-
e T L2
S T L3
’ COMBINED
CCNSUMERS’ PROTECTIVE AND
INSTALLATIONS NEUTRAL
\L 7 CONDUCTOR (PEN)
- —_ - e e oy ADDITIONAL
SOURCE I_ | | SOURCE EARTH
EARTH I | |
| CGNDUC TOR I CONDUC TOR
| \"‘t-EQU r PME N T+“r' :
!
L_.._X\.. - ...J'NST*LLAT'ON_ /:_ _

EXPOSED CONDUCTIVE
PARTS

& J-p TN-C system — Neutral $C protective functions 030005 system oodeagpadopE single conductor
[gd cdlCsopbies[odloopdn installation & exposed conductive parts gp:o3o0p5 PEN conductor o3&
2005990500003 3lo0pdn adaBeooo system =0z Electrical Safety, Quality $& Continuity Regulations

qps neutral $& protective conductor gp:s: lC:0p5:05:8(gE:aa02 consumer’s installation og&

omdlgdaondglialopE distruction network gpsogCoon 320d4go30laod
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TT system & .1 energy source &l 32005006903 0305§e5 earth goonzqdlepdi a3eadb installation e
exposed conductive part gp:o} earth electrode qp:sa0: s0050905000 {030 power system earth

electrode gp: 3260l 03¢ wd§ogeor

SOURCE OF
ENERGY
} r Lt
} r L2
,' & G— L3
o= N
CONSUMERS'
/ INSTALLATIONS \
= r— 11"\ - e | '_ =y T
- | \ i I
SOURCE | T T T " ; T I
EARTH { ! 1 t
| I | 1
| [} | 1
X [ ! 00 :
: o st S T :
| IEQUIPMENT ! 1
e - A | IN L____f.___ -1
INSTALLATION
EXPOSED EXPOSED
CONDUCTIVE CONDUCTIVE
PARTS PARTS

— «_ INSTALLATION EARTH _ —
~~""ELEcTRODE — "

¢ J.G TT system — installation & exposed conductive parts 320:03:030005 earth electrode o3

20059905000f030m wo€s earth electrode 2005 soruce earth 53980¢€ electrically independent

[§66lo0c5s

IT system system oob9ai energy source ¢l neutral point 2o earth ¢ isolated [gbego0pS[gdoor
o30S high impedance s:igé eath goom:oopSlgdee §esonodilaopdi installation & exposed
conductive part gp:oopd earth road [§¢ earth gooofo3dloopd electricity company gpzoopd
00386000 system §joB sagpilgpSop3aodigeoo low voltage system qpsopt saadigiecpedoidh

cuoopoyeadgé United Kingdom op€ 0093a§§0¢ TN-Si TN-C-S $& TT ooop) system od:903
20)g[030l00p5n consumer @i installation 320305 supply o3 qopepogE earthing terminal o069
O8qepd[gdom TN system & 20805208E:0069 [gdeseoqrlopdi sagjeom case qpsoge protective
conductor 2095 neutral conductor $& eOlC:esom voliayadeom arrangement 20pS TN-C-S type

[g®0 supply 2005 Protective Multiple Earthing (PME) 32(g® coCgpzclaodi

odafeorpl g oferqpoocdomomfgiorsh  =of - 10




00652$oRE 3iqPseom dsden TN-C-S type [gbom saadiolgdmol supply 20o5 PME type
[38escoom regulation $& 2005a38com  megmesyp: cpd: 0305p8quRSlgBAloopdi  special
requirement qpicopSs sao3{GepSf§Bom Saa3fepd supply seicopS: consuited apbooniqdkecS
soofGeed supply ogé earth terminal od§Aos SBucnch supply 2005 PME §& Bodoly wddon TT
system o 9200dgjclepSs

ceB[gRd00pd system 03320205 wopaR[gpieoon design characteristics qp: o307 8&E:gea90005
installation 350305 planning 65008 axSisagdepisan: [Foat8oSaomieeuendi

IT system so0: United Kingdom § soqpeGeSageacgod supply og6 sasSicuSom [G8eag qdlaoedi
o8ead3 process 20305 involuntary shutdown [§8q§ 3200523 §eax :§jeoon :fFropSuddeseon
process industries qps320305 particular application oodglgdeoclaopdi private supply ood9copds
Seabom regulation og system fault o3 monitoring CuS8SuES saqEdepiaEs: AoSREES

0os033202 undetected (IEE Regulation 413-02-24) ofgdcompcon

Protective multiple earthing (PME)

wesm§sozE :jeorn installation gp:og€ TT System [g6[o3e00500pS: =208dgeoon supply o€
consumer gps 320305 earth terminal 03 03:00052%:§cjogom sacgsspdidean sacfgzacsogtan
TN-S system o3 320%3g[030lo0pSn o§eo0d PME supply gpssan: 320dsgpiconfgleloppE new system
qPi0gE TN-C-S 6 spahigpiconfEaqfidloopds

PME 205 earthing arrangement 0069[g0 TN-C-S system o3¢ cop §8E0m wol:ap€ supply neutral
conductor 3: installation ¢l earth conductor =:5[gd earth $& 00503058 320%3gcloopdi wols
arrangement 20pS 3256p0S[§68E@0S copS: 32800 0005w system R fault [gBeoon adlogt
©p520p5 fault o€[gbeoomg 2c8s6aqpad phase to neutral fault [BogdgEst 0r900500p5:680008
low impedance [§6ago:g8:e[o3pé protective device gp:o’ ay€lg§gn operation cp&&Eeodloogbn
Neutral 30: multiple earthing 33gdea0ddg[gE:0005 PME supply 320305 och0030089[gb0m broken
neutral [§80803€ magepuS§ean Seangp: wgbedcoqfgddlaopd mas0&[gEeon installation qpiogd
Fadigeon supply og€ neutral conductor a0 open circuit [§68CeqEa: coqpoyeogts ¢ PME
supply & 005050g05§ean installation 20pScwpd: 0p8eaon high standard [§6qdlepSt 3200054

installation c0pS Electricity Safety, Quality and Continuity Regulations 2002 $& 0305080005830l
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distributor 00p5 PME earthing terminal o3 006s0Ee0s00050p5a30logE consumer 2005 sacgudonoy
05:§8Ccloopdn IEE Regulation 413-02-02 20pS bonding o3 qpSpgs:om supplementary bonding
conductor 32600:80: 32guSzee:qPs3: IEE Regulation 547-02 o3¢ ewdlgoonsdloogdn supplementary
bond g0’ 32gud3a00: 200500depbed0lon Regulation 413-02-28 o3 8[g&sq[gjqdlepd

Health and Safety oos?S HS(G) 41 “Petrol Filling Stations: Construction and Operation” s petrol
filling station qpsogE PME 03 006s08ad:gg olgjooCelompEs godommiconqadilaopdi adad vadigooton
aB[gC:wn exposed conductive part $C true earth ssjogp:op 30t oo parallel earth path gpsoopd
high return current gp:o3 earth o8 petrol station © ogod:qps [gdlo3eoon dispenser fuel pipe g
e[ges3005§) storage tank gp: ¢ 00deol B:eolgEialopE [gbSloopd

Protection for Safety

Protection for Safety 20p5 IEE Regulation &l Part 4 3a60l0g€ 336[gddloopdn Chapters 41, 42, 43, 45
$C 46 odoopS topic & oPfgpieomn [gEqpd qpOpRsdogom Chapter 47 oz Regulation o
:0dgCeom malgaresypiodesdlgaonitlaopdi sacgudonoy qpdogsiftes number gpdgC relation
o060t Chapter 41 § application 2005 section 471 330305 covered [gdox Chapter 42 205
Section 4721 92005 02059 65pR$:8EA0p5 Covered [§beoo esepypPen

Electric Shock ¢ protection cpd[gCs

Thermal effect gpso protection cpd[gE:

Overcurrent, overload $& short circuit $69oad:e protection cpd[gcs

Undervoltage [46[g€:¢ protection coS[ges

Isolation $& switching

Protection against electric shock

Chapters Section

41,53 & 54— 471

IEE opCeudjgoonseom electric shock e3a0pben “magepud§eoon physiological effect [gdom electric
current 20p5 human a3ewr05 livestock 5202 [godo0§:B:e0EegEsgddloopdn” odaadeam shock current
20p [9becleom macfoyptieaep Ivefgeacs 03360l 0Eaonpbom injury o3jgdeadloopdi vozagod
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qpsao: IEE Regulation § “direct contact” $& “indirect contact” of [98[gC:e omagudfgl: ope
8[G6dg§EAoodn indirect  $& direct contact o3mec0d 00RwS8EES  $pbs0bieAICgPigd
08q90on600500p5: 32034ggSene 00803 2036 0od9Bax[gddloodi

jjﬂm—.-- e 7 iy Iu“"’h‘ L
Al

¢ J.§ industrial installation gpscg€ portable tools qp:aa0: 320048 $320305 32034g|eo0 extra low-
voltage socket outlet qp230: cgiG0dslodaaneusepogtaaads{geoon isolation transformer (British

Telecom)

Protection by Insulation direct contact [§8[§8:03 omogaSef maFonbimadfgeon spS{gBom
installation 3p60x5apigpiogs 3e03G[o3daopSH cable qpi oySeBogoSipn 56 BoSi00054¢05
qodséaoipdesmnioocdapbean eddqoodbugpbiqp: 2oph requirement qpio} gopea{sE oBodod
caBcogs: live part qpio: paint 0300705 varnish ©o0pSoAfsE ap0Soondion combigleam
insulation o oqfi§Eo0pS0? goSoocoqicieabdaophy

Protection by SELV-extra low voltage protection 6§005000505:0> Bep: extra low voltage
[§8om0g05[gEgbom o0 BS EN 61558 $& 0305p3eom winding $69d transformer o
soaddgjooniom secondary winding o3 earth $& Boese0$sE dmmiencopd: o § condeempagd

coqdl
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SELV 920305 IEE Regulation ¢ c8320q/05qps30: bath $& shower room gpssacgod oodsoadsgond
equipment qps320305 modify cpSoondloogdi wols SELV o3¢ switch gpss& socket outlet qps 320z
gepaoonFsqprann: 330305 ffpreon saof§mesepiatoiplenss o §oooSesoyea noml
voltage o8 32034G88e8 efgeaqpooaidoogs

;oo ;efgmacsqpiopt protection qcogs extra low voltage system ol oodesepepogt earth

qoosdloopdi 0oE:03aB PELV 0p qobog&dogom woliodsaoz0 application gp:aopd IEE Regulation
471-14 g€ A§dloopdi

Protection by obstacles or placing out of reach 08londgogE  0epdgudad  Fa8:ens:ad
eepod[gls Bewpod live part gpisé BB[gE: m00§oopd shock [gb[gEse 0mozudq§ obstacle gpsé
2005880  [F0nEBdgypisa:  [gopbooniqdlepdn mesh guard gpa railing qp: ©20p503[gE
omRu58Edlaopdi  protection  G§o0S00g5ien live part gpmn: cLodepd:  ©88E0 esepogt
c0:§[g8gb0loopd valiaagiea? IEE Regulation @i Part 2 038 99 eublgoondloopSi voés method
$800pi3: 2qpBaaqEi{ipdBeon fenyod eagoyoodlogproonficarn opgpran cpBo3EsEoogd
industrial-type situation gpsop€ spoddglogoloopbi powdsadyC overhead travelling crane gpsopt

32004g|e00n expose conductor gps [gddloopd

Protection by the use of Class 2 equipment insulation ~ $6c06dleoon  a8ewr0d  reinforced
insulation Cleoon ogpdiqpigbom type 3a§§jzeo0> vacuum cleaner gps radio 9Bewpod TV Set gps
electric shaver qpsi power tool gpsi $& 3a[grse000 YOCSiglort spodgqs BS EN 60439 04 ‘total
insulation’ 2203:{gjom [grpGoonieao equipment gps [gdolaopb

00806000 0gobsgps 32038:§) conductive part gp: 902 protective conductor $& §odeondcos(gEs
o§o> socket 0o690p€ plug =2084go™ supply crSeax =2slogé two-core flexible cord o 8360
20081 2-pin §8 earth socket qpiowr 3293(Gepogs plug 208:§ earth pin op8 wpSoopS flexible
conductor o8¢ c&s08coxgliedeoqs cooqpydes seeiPFidloosSi Class 2 insulation & 203
20056epadgem:  cagpoyPgieowedd  ©p8o0pd  me[pEimacdy o[gbeoqs  eoogpeoqepdgbom
0osmoq0500p0 BS requirement gqpesa: 030503¢ of[gdeoom sraddgecon ogpbioopd Class 1
standard 58 33[Go8520 0305583k0p50708 TMusgPSeuiiugSemoSeon
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Protection by earthed equipotential bonding and automatic disconnection of supply oo&é]oo&‘;’]
qRSpR$:00p0 "eebad’ 20p5 general application gps 220g05 protection method [gdo> indirect contact
OB ooopeSoopl  wopqpioogd  method  0obglg8dogh 80> apgeSqen
25pO[gdeo8Ea0pd voltage gpiom:e3:8Eepd area oodgsan: exposed $C extraneous conductive
part gps3a: bonding cvSoosfgli st q§eoa§gdolaopdi volssagodem: IEE Regulation 413-02 $&
BcSp8AaoSn installation of [G800g8 earth fault [§8Aon 000568800 zone 320988 worBBioopS
exposed $& extraneous conductive part gpssao: bond cwOGoo:0 common potential 00&903
[36cog8{gé 2073200503 q§eodlaopdi s20008¢ fault a0pS installation =2038: 038 oyeepades
360 30050 eotfgpoogSotoogS ofonly §§Seoneor

Bonding cpbepage coodeogadsadgodyps bonding size 0godqody $& protective conductor gps $¢
0080 onienBaysd wocbeiEoopcmm: cogenspbal saef: og o3t cuifoomoog

Protection o069 m0§0005eepody §eoqfsacgod automatic disconnection sacqsalg§lgbeoqs
326qE03:0l00p5 0oE:eagi500pS TEE Regulation 471-08 ¢ o305p8codloopdn TN system o0& hand-
held o3wupod movable equipments gp: 320305 disconnection time 20pS 0.1 $& 0.8 seconds qps
pfopiog€ §oopdup  Regulation 413-02-08 (nominal voltage to earth soedlopé 0opd8om) opé
cedlgoon:Cloopdi disconnection o3 distribution circuit qps $& 00d$oodepPeoD equipment gpszcgd
5 seconds 3200 o3:q) §Edloogdi IEE Regulation 413-02 o3¢ sadp§eon c330g0dgpiza0905
36001805 3qI0SF00dPI0d Gudjgoonom IEE Regulation Table 41B1, 41B2 $& 41D ofopé
elgmes :§pqpss I0adigecon protection type cilogé goopbom earth fault loop impedance
qpio coSfGoommoogy

Indirect contact [98[gC:0 omopedes  eafgpispdicdionde:  IEE  Regulation  413-02-12
og€eudlgaoniom 2005e8Eeam circuit protective conductor impedance oo§o3:qps0? IEE Regulation
Table 41C o8 eeSGoondlaopdn earth fault [§8a3p55E exposed conductive part og8g8ediaxnwpd
8amta008 50V 008 weopBogSeogt{ss compliance [§84c3 coogpeadloogSi overloadprotection
device qpzo? s20ddg[g8ey¢ automatic disconnection o3 g§eoclaodi rapid disconnection o3q§eoqs

$¢ c8=a060om disconnection time o} q§eoq$ earth loop impedance 20p5 eovicudeseogqolepd
a339j05 030pEeeCas 6s00H0050:wn Residual Current Device o 2203:g[gEsgddloopd
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Residual current circuit breaker 320005038 e65(g[Gido0pd303¢E: indirect contact
[58[gE:cfo3pE shock [gB[gEsman: sacgi€mnlg$ disconnect [gbeoom protection cp68Eeoqs Residual
Current Device 006930t 3203g8ESloopdn

£ E
MAIN
CONTACTS
o -—

L ; L
| =W
|
!
i

SUPPLY : LOAD
l* MAGNETIC
: CORE
| o
t
= e

N ] MAIN N
| COILS
|

TRIP E
ColL

(@)

(b)

¢ J:6 (a) residual current circuit breaker (RCCB) oo69ei simplified diagram; (b) 100mA $& 30mA

residual current rating gps§o3eoo RCCB qpseil Ogps (Crabtree Electrical Industries Ltd)
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;wodgpseoon  residual circuit breaker $& dlgoomeoon  simplify diagram sz O 6
op8esB[goon:dloogdi 6305005038 woliel ¥EEeEHNS  eeBlgoonidlaopd phase & neutral
conductor gqps $8900%: 200p8:8s08s6000 current 0300pS residual current circuit breaker sacpSs
GoSoofbranbionn oofaneffmagogs ot current qpiokel cybBiouamoopSopeERdoogr 8o}
current qps balance [gbes[g:elopE device &l trip coil o3¢ induce current o§eon 0o circuit 32038
earth fault [§8conddon wolimoqEdaopd device & trip coil o3 operation coSeodloogdn
co€szag05e(ogp¢ main contact gpsso: opening [gdeoom circuit 9323 disconnect [gdeodlaopd
Outdoor equipment gp: (IEE Regulation 471-16) $¢ TT system (IEE Regulation 471-08-06) ci
2805538 {gbc0m wpSaopd socket §pmaozausd oBs: supply cuepogEanadigepSur B8Eeom
socket gpsaans protect cpdeSaaogodadieom Residual Current Device qp:saogod IEE Regulation
gPs005005000:0lo0pbn Residual Current Device qpe3an: adeaon056o00 disconnection time gfleoq$
9053607 Becn0Seon earth fault loop impedance §8dkeon sessacomdpefas 9053600
aae[geeesqrogogt obeo8anabigaogdlaophy

Residual Current Circuit Breaker qpzoopd current 3:0g¢ cpbesonEeom earth leakage circuit breaker
qpr ofgBoopts  yoSpfoRdoopn  wobimaopaagur  wgmdfiopt  wopfTeoneartoog
co8i0pSf§Easigeseo equipment e 6ogg88Edacntaondi voltage 52438 operate oS
earth leakage circuit breaker oo§p3eens osd: IEE Regulation o€ e0050005350%:0[ga$
g8 Bifbep soobeocBonbeoopry effpofeonec caoBaborBdfon cabeooonffiea
voltage ~ operated device gpsmodscOpd:  coOdodesoiom  med: o6 operdlgoonioopd
SfBe0igsoPied qpieec3: (3c550008da0oS eoBamgSen Residual Current Device qpisa:
PEN (protective $¢ neutral cdl€sopdsoonseo00) conductor 0o6s0Comsoopdesepqs§) RCD &l load side
op8addqogooeun  monuSelopadeadd earth fault [gBeseansa§é§rolisdeoorny current
oB00pS balance [§8es00p8320305 breaker o8 operating cpbq$  residual current §886pS woroSeol

(IEE Regulation 413-02-07).

Protection by non-conducting locations 0o8:$p5:03 supervision comEsgndeon electrical test room
gP20gCo 00§00050%:8[030l00pd voEsadeo non-conducting location gpsogE protective conductor
copb:edod exposed conductive part 3a:(:03830: GoogPEIBoPafgllgE cpgpe woiadeam
38055088:509320: oG EonpS:0803E8[gEs Bewrod wpbadeom extraneous conductive part qpesto
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aBeogeofgl: §eonepd wupodeun 3cocdedd|gBdeon 28053238:03e1 0d9ss oodomajoms

25050 2026010000 $680004[gdAloodi [03&eCizmindist $§qproopd insulating material
qPesBlodloogdu

Protection against thermal effects
Chapters

42 & 55

dea00aBs08asigenSugediyp: 322:006e08epags [§688eq§eo0s heat dissipation st o[gdedlooqs
2008[g| 026508 qupS§8AloogS

Luminaires $& lamp qpisa: 6eo08ec00g0Se0m8igsBn c0bar: Buurdh safgpiear Seaben
02050009 material qp:s¢ eoBeogeoq§ esepgpieulgt: 02080303 ABoggrapbesnnt co&dlaop
Bieconeoonddeon dielectric 3aqpd 25 cBom=econhdfoopd deooodeolagaecon equipment
qproon 320905 coff8Sqqeoq$ apSupidisoticofits Sfucped SajeammapSapis: Bico§EEe:
0008 [Fjoo8odguSepapiiapdescbangepSi§hor mean0imBimngs: Siecnbantssienn
:0§:3038: coxqilepdi

IEE Regulation og€ equipment qpsepogod o3:988a0pd temperature limit gpizn: @oodgE
oeBlgoontdloopSi 00038 equipment o3sao: BBeogcd8ogby [§88805) 3a0dop8 goopSom =208 55
¢ 90 8080880805 0888807 woliemaonieopgsdon qobmerS B80Sgpomiciil

3203400080800 dloogdi

Protection against overcurrent

Ch apter Sections

43 1473 & 533

gsadieom electrical circuit $E final circuit gps 0303€ overcurrent [g8[gEse 0m0z0dq$ coeagpeom
overcurrent protection device (IEE Regulation 130-04-01) gpz3203ggom 030030500¢00p5 wols

device qp:oaé BS EN 60947-2: 1996 304 circuit breaker gp: BS88 0%90?08 BS1361 32q HBC fuse

QP 9300705 BS3036 O J.q 329 [§6@000 rewirable fuse gpso3qdcloogd
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Overcurrent 3 colgpiean saclopEimaep $89 3[gr:8€om wol:cBeyn overload $& short circuit
[58[g8:08[g8AaopSr Overload current a8oopSeyn eomEigSgrageSon§iconiconn  circuit oodoogd
overcurrent [§8[§84566009p51 pownm(gs oabsoSooniaa electric motor o[3p§ [§8[EEgEe000eS:
Short circuit current oS circuit sacp8: fault [§8[G&sefop8[gBom conductor oabolGio50gaSEs:
clopéfgdeol mfgreanmaepodess Box short [g6[gE:eo3pé conductor gpimslor: 99g88con
fault [§8[gE: oBelo3p8gBAloopdn Overcurrent $& c005e8€eam IEE Regulation qp:aopd m00§: o
$¢0005a8€0m overload $¢ short circuit 20pS Section 433 $& 434 o3 [gdCloopdu circuit design o
ofonrageofoiepogt overcurrent [G8GE: aoqob §p0nsmn: cogSogbofroveupSgeioogSy

88looBgogE overload $& short circuit [g6[gE:Bm;:  0m0g8e§ oppBeoon  device o
233g 3000081 9Beo0d Badenpbeennéd woé: dircuit & design current $& [gEonoSaniEeqeon

prospect short circuit current 03s: GoogPg> B0deddgod00EAlooRdr

Overload Protection  overload protection &l qpSgudgioden circuit 33038:§ cable qpssé conductor
et ocgoonimionn qfEEooSitiy omopeSaffsion cumogdd sodumaciprooionn
device 220305 rating o3 coogpgn egeqiudqs 82a60laopdi oBad edigod[Gieomn FaslogE vols circuit ¢
8:e08:e00pd nominal current 85005 0o6s0oonieomn cable 9000 386edimessE wOE: vLdANEE

20006800 &se0&:§Ca0pdi
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¢ JQ Overcurrent protective device gpai Miniature circuit breaker (coo53o005 )1 BS 1361 fuse
(30300 CLAB0S) $& BS 3036 rewirable fuse gp: (CLoSLDAA[gE: ) HBC fuse gp: Bewrdd
miniature circuit breaker qpssan: 32034gjq$ strongly recommend apGoo:0laopdi 2ac0edo005§Ha0pd

residual current circuit breaker [g&cloogdn (George H. Scholes PLC)

Protective device 32655$Ec0p5: 2005005000:600 cable 32 protect cv6§Ecoepdi powrsdgE circuit
0890005 FalgBed: current 26A 03 205650088898 caBruBAlaspd circuit saog0SegiquSear cable
2008 88[G8uniean current 36A B overload device o rating 2008 cofion§oB: sSemalo:
2008905condgE5E cobianpS cable gt trip CHSEE(EE omogcSom deSmalgarescgs @ operate
ocpbeon w9 case 0z 32A MCB o3wupcd HBC fuse o3san: ondeoladgaoiloopdi overload
protection 820305 320%4{gjepd device ood93: circuit 61 3203 oBewrod protect (rdadeam device
& 38:058 002:§0080a05H eeSGIES 0E84sbey 3810698 electric motor qpiEaz03
03P 0088 overload protection copS 0388loabgog motor starter cpBu:IAGEa5AaoS
:Jeoon opiapieon 3c[geacsypiopt overload protection sao: IEE Regulation 473-01-04 $& -03
Baq 003¢p000:880loopdi :§jeoon case qpiogé overload [gbefo38: warning cozoopd device
41832830005 powrBemaas(sE crane magnet SagBebdloSeiBagddecos circit 8 qo50oq0d
dircuit open [§8400pS magnet ¢ s3aoiea0 load 830t cgoSqEBA3e588daS

hafeordd: o wfocqfoocdomomGiorsh  wof -ooqodp 20




dgjeoon case qpopE protection 20p5 supply & characteristic gpszaedl o 00pd8Aloopdn electric
welding o3eoseoom supply opE 3208goopd current a0 supply o0z arrangement gqpslgied[gtsé
20§0on¢eom cable gpsaan: 32034g[gE:03g¢ §20058Eo0pd

Short Circuit Protection Short Circuit Current gpseogpé conductor gp:adewrod connection
qpis: thermal $& mechanical qo38:gqp: ©[gbedl [0BoaEgodeomnSonédlongdi short circuit
current & cgBonmmoogd dircuit of 9dgmangs s ESCEPE o 2085 GamSoms:
4pigroery 3a0g8[g8eB cable qpro fault $3098:08 Breo8:dlaopSn fuse oBewnod dircuit breaker
00330 protective device qpsogE rated breaking capacity §dloopdi co€soean a0pd adaBeom
device qpz¢ clear cpbeu§Eaopd =:[ged: fault current [§6SloopSn fault [gBesoSoz€ dead short
o[op88iopl prospective current o008 device of breaking capacity cooSecopBog§&Seo
colszaqodas IEE Regulation 434-03 opeodjgoonsom wofisaonhadleom exception cobsan:
200500050oE[gAledn

Short circuit protection 320305 protective device a0z saomzaogudlgideom circuit ol 328:038000s
§log0loopbn (IEE Regulation 473-02) ooecgpeoon protective device saadiggCieooqpgsnogad
co8esepdl short circuit sa[g8ed: level 03 Googpgra8oonig§denddioopSt 0Bo3c8888q8s05:0s:
4pigrdom agbeBrobefiondembupdesapaangad prospective short circuit current st (oS24
supply authority $& cegieg:odEuE[geisé q§§EAaopSn safgpigpSisanié circuit § conductorel supply
voltage $& oob:ell resistance o803 B§gE{gEc0pS: 0305/05qup§EAlonpSI supply transformer
Bogoiear supply authority of cable qpisacged resistance oo§oBiqpim: coogpgy 888eS
905360005 86008 320§03800SuERERS e5epma08: cable qp: 3209050307 e§eSi0so[H:
[36=o&:adimclgnd q§eodlopd oxs§ean supply network o =2805:38:qpid resistance sz

29p0[gddlo0pSwp vasocBodeomaeadloge protective device 320: egequdgenogad 303l short
circuit current 0edNZ: 22600gPED:F6E$33002:00092(gd 0gEdEeSEGLEdI

Short circuit current 830z Ohm’s law 3055{gj070 632005012203E:020591058EGloopdn

Prospective short circuit current = supply voltage / circuit resistance

odafeorl g oferqpoocdomomfgiorsh =ety-eqedp 2l



poensggC cable gpsel epadIe: resistanceaopd 0.02Q [gdox supply voltage 20p5 230V [§6dlon

short circuit current 00§03:00p5 11 500A [gdeoepdn Bspdiopgd proesepeeuPcdeam Zfgieom
Gsepma0905 prospective short circuit current 03copS: o05qE588enaopSi oBaBogSedepagt
additional cable qpse20R05 resistance g3z copdaRE: oRodgOdGLIqELLdI protective device
Q320305 &[g| breaking capacity qpsen BS88 326 HBC fuse qpsogE 80 000A [g8[E: miniature circuit
breaker gp:og€e 16 000A 32030 rewirable fuse gp:oae 1000 © 4000A 3503§03dloopdn device
0b9qfimcgod  8ichsE  2005e38c0m  36a0BcSmgESmCOSypie:  manufacturer ¢
cocSGSe0reaSigBilaod

IEE Regulation 434-03-02 socg$sacqio3eom regulation [gdom wolsoopS overload protection
$60005688[: short circuit protection 320305c0p8: =208{gi0loopSi overload 330305 3=ade0m
3qoSapBesiigoorudgecs device 038 8qupd dBoqeomn breaking capacity o3 9l eeSGeotadlst
20¢eaqdeoon short circuit protection o q§eodEaopduy vpeo§Ealaopbi case gpsopt Regulation 434-
03-02 $& ©0305388clon conductor qp:ogd short circuit fault efoppé temperature [g§ooo5c(g: §
0§z 066e0iq§d3260l00obn  woimaqodoopd IEE  Regulation 434-03-03 $&  200593E0m
0081350905 336607 32g05320005¢psS formula gp:o? ceSGeontdlasgSs

5680080005008 8053[03epops fuse Buwacd safgrieoc protective device qpigm: cfopem
series 20050908[03ep o8imaef§ERescRs 038PoBePEaR MafgesapisS 30530 downstream
§ protective device gps@i prospective short circuit current 30z 30§05 LEINEZIOD
eaqpgd:gSElaopdi short circuit saelgeaesogl protection cpdepogl sacg§ayElgSe> operate
0588c0q$ design cpoSooanpSigdep Sa03iGjeon protective device saodlopBgonpSom fault
current 0w [§8entecndogs dircuit o3 broke cpdeeoendi dircuit 3o broke o[§88 sacg§cBaomt:
697 3§§3038:3207m2038: [§5aofagrieon energy vexno3 let-through’ energy v 3265800
200590568 a8om o:mq30? =33 g[g8g¢ device $86l rating qpisan: coordinate pE8Ea0PS
520803 affeodoogSs

BdGpqpeoon protective device gpss 2005a3Cco00 breaking capacity $¢ let-through energy

3205320005q:aa: 2005638 manufacturer gps ade q§$Edlaopdi

odafeorl g oferqpoocdomomfgiorsh  wof e 2



Rewirable or semi-enclosed fuses @os 9.0 og€ semi-enclosed fuse gpsopC fuse element
003{gepd copper wire saguSsaonigpia: GeB[goon:dloopdi vad: rating 0Bo0pd circuit & Fo[gEed:
current saedlog8 saalgdaoion fuse operate apSupd current qp: wurcSEFe0N PoEdZSE 15A
circuit 0od9g2s 0.50mm §eox copper wire 3209gjoon:0000 fuse link [9& protect apbeowpdi vols
wire 2000 15A 3205 2000g803[gli§od coudeemnt Bieol:8eoqs design coodaonigligdom wols
circuit 32038 29A &:00pd03EeenE eypogiepd wupdbeon samude) 15A 0p¢ saqpbeqpend fuse
element 320: g§30lon wo&s fuse element aopS circuit og€ normal current eePod20p5sE operate
oSupSgBom wo8: circuit of load 3Gl 3293(G§5003880p08 wire 2305 red hot saefgmecs
Beepa§on switchgear 320z qE38:qqp: §ooo&Eaoaopd

Rewirable fuse qpis»2:320pdqepogt saqagiosfgéisé switchgear qo8efglip gdonfoloqgudiear
fusewire 85gud3a@sgpi3: 00de0adg[gtielopElyddloopdn IEE Regulation gp:aopd semi-enclosed
fuse qp2odiBgean: vudSepsg ©§eaodcopds Fegjeon Feefgaacsypiogt PVC insulation $¢ safgpicon
cable gpizo0god IEE current rating table gpiog€esdlgoonieom 0edmes?nd 6agRgedgy
©pS[g6Alo0Sn

Rewirable fuse o3sa03i(GefgSiei 028g00pSieam eomSiofpen eqpiar050mEE{gEom  renew
cpbafegelopforenSeyoieot ofeodh cobrafipSefroneaagaliFioodiangoogs wiod o
rewirable fuse 2:3200{go» overload protection O[gE:macg05 [PFenieoon cable gpizans
233g[g8:5¢ whagéucfpoecmnodeon woiodean protection F3:0pd: mcg§eoms: gielops:

clpa§edeor

[PBeemieomn fault qpssan: clear co6g83200:0[g8E[GE$E low rupturing capacity [gB[gE:000p0329105
Boncopds codesoEamnjgbypotgddloogdi

Supply authority o30005 wo8sadeom fuse gpssan: protection cpbepogé o3:gd[gl: ©§eompsd
overcurrent $& short-circuit protection 0320305 ©03036a00 method 0o692a6s5$E 320805000 $RE

0$90860e0eR0I

HBC Fuses BS88 3aq[gbc0oon HBC Fuse gpisC BS1361 soqgbeomn cartridge fuse gp: (O .0)

o330 overcurrent qpsean: codgpsepogenaddgiom short-circuit current gpssan: copds wol:olel rated

breaking capacity 32038008 oqiE[g§ cO§Bodqege clear cpbeu§eoonpdi 3a00dgiapEaonieam
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HBC fuse qps3an: 00ddlood§oge motor circuit qps3a0g05 [gEwnseom starting current gpssads
cong[gpdefsé wofsBeom circuit qps3a0z05 G0 overcurrent protection cpE8EQS320305 motor
starter qpzz038: 00pdag8:a5:8 [030loopdn (@ ¢).p1 Final Circuit Feeding in Motors’ 829 §))

¢ J.© HBC fuse saguS3aon:§jedi BS 1361 HBC Fuse gqpisa: holder $E320p saedl o005(gés

0€[goon:om BS 88 HBC Fuse gp:sant 63300500503E[goon:olaogdi

& J.¢ BS 88 HBC Fuses qpsagudds€ industrial installation qp:ogE saaddgieon 380Fiean
F2gudm003gP0300p5: [gaoconiolaopdi vo€o3sans high short circuit current qpg®aon8Eaogd low-
voltage circuit qpsogEcircuit qpogE saadigojem circuit breaker qpsei back-up 2[gd electric motor

qps $C safgpizaconiop application qpsgooganaddgloglaopd

Miniature Circuit Breaker circuit breaker qpzoopd HBC Fuse gpisé o0Gom[gEionoSom
00030000  overcurrent s short-circuit  protection  $69000:0300503ESECRN  wo&iofopt
doSagE overcurrent protection 320305 thermal device 03006s08008ei short-circuit [g5[gS:zao:

gCelgs 0m0gu58Eqs magnetic device 03o0deoaoniclaopd
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20A miniature circuit breaker oo®9el &g time/current characteristic curve oodgsr & .00

og€[goon:om 20A HBC fuse 0od9ei characteristic sansc0pd: 3a0p0003 [§E§EAkR0 line gpsaopd

:§§jre00n fault current gp:za0305 device gpsel disconnection time gps30: 0R&[gAlooRdN

dlg MCB 006961 328053238sqp23a02 § J.00 cpewdlgoonom wol:el operation ApEOEsD:aan: Oel

ea3056[gogesdlgaonitloopS MCB gpssans breaking capacity 16 000A 2208 §§Eloob o8eaod

device o0d9B300305 rating s0: manufacture ¢ pS[geodn FagEdmECLOdgPizaGdl 0EHoo5om

5g05qepd[gbclaopSt MCB gpisan: residual current device qpsé c3om q§8E[G: RCD protection

836600 G5epgPe320R¢ 3205:0EAk0dI

Protection against undervoltage

Chapter

Sections

45

451, 535 & 552

H
A ‘B
\
\
!
100
, \\
10 }
b3 v Y.
s N |
=
o \ i
g 7 \
i i
€ \ 1
v 01 Y 1
9 \
\& A
8%,
10 50 100 500 1000 SOOT VOO

PROSPECTIVE FAULT CURRENT A

& - 00 8[g| miniature circuit breaker oodads@i characteristics (line A) $& HBC Fuse (line B)u

5690002030005 20A rated device gpsgdSlaopdi

apapeorpi: ¢ cofengbooagomanigpoopd
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o 1 1o7%

TSE

\

|
o

¢ J. 00 [y miniature circuit breaker co&ad:ai [go53E:0n Overload [gdeseo00mg§03¢ bi-metal
blade 00892005 trip lever (A) 30: operate cod[gEdg¢ contacts (B) 920s release cobcowpdn Short
circuit [gdeomsac[geacsoge solenoid (C) 20p5 energize [gdom contact (B) 320 plunger (D) sa23gE
20q€=a(g§ open cpbeoepdi contact gp: ofgtielopElgded conepd arc 08o0pS magnetically
s:dg€ arc runners (E) oodeogpodegogiepdfgbom S:eomadScoSypimlgbajogaSom arc splitter

pack (F) 822¢g¢ [88:00053l0p5n (MEM Ltd)

Voltage eoqpongé: o8eupod o3:gl: $& copem aqBeddlodem: copean qE3adaS [gam
SoRGBEE: 000pS amspUSEe§EgeS oBFBeonBEeffem: s20pfgopoleaoge installation a0y
020} p6eeoEognig§cdsaddloogbi no-volt’ Beupdd ‘low-volt” 3adeom relay gpad sa0d(gom
a0¢eaqdeoon protection 03 qfje00030y IEE Regulation gpspcopSs volsadeon operation qpssaogod

006dodepeon mefgseesqp:od qfeodlaopd
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Isolation and Switching

Chapter  Sections
46 476 & 537

oo&eaqbean isolation 08 cox:§gedgé installation 038:320205 supply 332 cut off c¥deu:8Ee0wRdN
(IEE Regs 131-14 $C 460). aqb0deebomolEmncgod comitigdeon disconnection codes efficient
means §ooo 3a09udoooy accessible cp68Ecowpdn IEE Regulations &1 320§: 66 03¢ wols subject
2Rod 2988 G 9 o woden Isolation mechanical maintenance 320305 Switching cd[gEs
Emergency switching cpo[g€ss¢ Functional switching of [®dloopSn Switching cobepogE cpbeaonte
aolegegudopeeqs “functional switching” a3ewpod “control switching” ©20pbsagj0dgp:oopd IEE
Regulation 464 ©20005E2005a3C0m =agjeom mvefgeacsop wof: functional switches gpsooRd
Regulation gpzs¢ 0305080003 isolating device qpe3acs[gE A§loopd

Isolation 32005 switching $¢ mechanical maintenance 320905 Switching ©00p9 $6903¢ opdepsy
§AoopSi Isolation 205 isolate cpScdeam circuit 320305 3qpSsaq€ifeon oo cpbescntelgéad
[36[: live [§6ese000 32805328E:qpiogE crbe§irbeamntelg8Easgbo mechanical maintenance
20305 Switching cvd[gEsadaopSene electrical work ©upodeoon 3afgpieodn saclopEizaepypienogad
equipment s disconnect co8q§ [§8laopSi $89003:02E lockable switch qp: 9300p0S safgpeon
$p5:008: qpgG circuit 332 0089033 re-energised [§Ocofgto§eoqfgbor od{gean switch
sapaponpigeonS: Y B8 deoosdy

Emergency switching sz copSoodeseaon machineryr escalator qpsi 930005 conveyor gp: 02009
DgepuSfeon esepyPim0zed F0d(gdloopdi emergency switch 320905 2o€eaqbeaon marking
832607 00dood§og contactor oobpean: control c¥60Rd stop button 80 oEeagPoopd
wesm0{§E 2o

Installation o38:038 isolation cq§ $pS:c0&:0EqepdigBor mfgr: categories $69320305
B=bqiedqpigre 32034 giean equipment &l 20020 medlogt 03p58eseu0p5N installation s2:d:
Beupod small installation qp:opE 02890005800 isolator gpiaan: 3203{g§cd32607 cobesepep
g8 309606996c3dlon installation oob9cdiem: shutting down pSqooRd  Zeeoeegye
§20058Eclo0pdi isolator gqp: 320t Adec0SgIoE0Eeaogl: Bewnod 0 elgesnEonbend
00g8: w§dlon live [§Begeam wob: isolator sani3a03gepozE s08walg [§60205dloabn
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@o: .o o€ function qps 9003:08:320305 =padigjeon Ialgpieoon deivce gpsmacgad swiching

qpesan2 Ged[gaonsdloopd

©050002q 56D 3§00 circuit breaker sadjsmaonigps microbreak switch gpssé semiconductor device

qpsens isolating device gp: 33[g® 320:0[go30l

Circuit Design

Electrical Installations 20305 IEE Regulations ¢ 33§jeo 32800 c8326g/05¢p2320: 2005¢05(8se5005

installation $¢o005e3Ee00n design 3p030500056003g> ©00& propose wE8EAEE200I 32800

:2655C  switchgear protective device qpisé cable sagudmaenioden:  wSoSgregIgUSog
[gieosqilepdn o3ad o§mnSgeg:qd8Ees cean0ddlzagiodypiaan: copdogtiodionicusadlepdi

Subdivision $¢ circuit 226q@20305
Circuit 350305 83E:0005032005 current
Protective device saogos nominal current
Live conductor &1 8gu532002

Overload protection [gjeod[gEs

Grouping factor

acocgesqdh

Insulation & 3203098Eq

Voltage a9:qq

Short circuit protection cp&[gcs

Earthfault [8[gCse protection cod[gEs

Indirect contact [g8[gEse protection cpd[gE:s

apapeorpi: ¢ cofengbooagomanigpoopd
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Table 2.1  Swilching and other devices permissible for the various purposes

listed in the IEE Regulations

Device Use as isolation  Switching for ~ Emergency
mechanical swritching
mainlenance

Isolator yes - -

Isolating switch yes yes yes

Switch - yes yes

Plug and socket yes yes -

Fusc link yes = -

Link yes = —

Circuit breaker see note A yes yes

Remote control of contactor - see note B yes

Note A: Only if the circuit breaker is designed with the required contact separation

(TEE Regulation 537-02-02).

Note B: It can be dangerous to use control circuits for isolation purposes or for
mechanical maintenance unless additional precautions are taken.

Subdivision and number of circuits

Section

314

32600:00: installation o&fgdeoome circuit gpems F[pi0o0q§d3a60loodn adad(gpigtiencgod
ocoumgEdessC load sz [gosc8oda0p0320305 cable o3u500§:q§eE  switchgear odsacR0b

$BBoSqgr03Eogud§ER:  goBuomagodeaesst

IEE

Regulation

qpee  3e00Cee|ggdSEaomn

c8320qi05gp:30: (IEE Regulation 314-01-02) 3302 copdagE:odson:8Eloopdi

apapeorpi: ¢ cofengbooagomanigpoopd
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¢ J. 0 69058 0q60dgpn3o03203g|00n:eom kitchens qpogE 0odslondd) aBionadgpigraneamn
022905600005g05qpi{gEsoE8EqS a3dgn: ring circuit 069332630005 Dish washer qpsi Clothes
washer qpzsC dryer qpssa0: c006e0E:0g00qpi36s5E 0068lo0de) [4Eaoglozqdloogdi (Thermoplan

(UK) Ltd)

Gooscodeom installation gpiog€ =ag05seds lighting circuit $690§oofom o828 AfgésgE fault
[§6e56000 sac[genes0RE protective device ¢ tripping cobeom 3a8lope installation 0od9ads blackout
[58[g8: elgdedleoneon B[gE lighting $& power oBsa0305 oBxfgp: circuit gp: con:§euzqupSigddloogSn
20805008§§an socket outlet gp: dea05gr0080800n:§[gE: ©§oopdme0z05 93:gopyp: es(sE
adapor qps qpigig> 920pqafat: §¢ flexible cord qpia: 0pigd qdloop oBofopsglaliaf socket
qpis: overload [§Beo0m leads qpiogS tripping [§8[E8:03c3e00 sa§pdpec hazard qpisw:
[§8edeodonpSt wo8icdeomn mefgmacsarnd ofgbcdoSeon saofmesigbor  sadfgeporep:
20305 2:[§688e3:6000 cdenaSean outlet gpisan: 02608 08:3[gE{gE a7 0meBi§Eavoap

magoogé  kitchen 0386000 eepqpiogé  electrical equipment  qpiman: 0B:000503:§c[gt:
o[op8eogSs load qp: 5a0g§cBigran8Boogdun woSamiconqdupdi oBdga: ring circuit 50z kitchen
e§om ogt install cp6coigEgC electrical kettles qpsi dish washer gps washing machine $&

[ge00 equipment gp: 03:000509:8903 6lggCie: oo copbagls 0bsoCadigend ring circuit
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arrangement 326632030532 designer 2090 install SR circuit =005 load  epdy
Sronchopbang Baopy wEeaqpao oy fGERE wEBEEd0

[(Bsemse000 commercial 986005 industrial installation qpsogpEaopds circuit qpszs Googpgo divide
69§ B=0daopdi eeB(gBidoopd general characteristic qp: 52038: 3o5s06a00EgaR[gEsE
installation 2:  0p8o8m00%gepS $E 9§0BMLSpEEeELR] process BaopS  designer
o0deuN0dE: circuit gp: 0pSa830p503 pp&lgeuseowpdn commercial 93wwpd industrial installation
qps 030R¢ distribution board gpseans supply co:q$ main $& submain cable gps c§2a60m final circuit

qPsaan2 Gloda: [gSe0dlaopd

Multicore Cables in Parallel

0881008§op8 multicore cable $69 BoxnoS BoooSear FeeqI0gc5 i S BoguSont:
2083opSt 0803 install coBg:ma0905 agefpgmSoyq Bucacd same duty 32005 single cable o3
odipdmmon w8i005 mqeSmen: cavcaSeon cable maguSmenqpiy: 0XG[ES: oS
installation pOepaRE cQudmpee§eoom cable 3:  GopglgEepogEaopd:  bending radii o3
saoicaSeadioogdl deood cable qpim: group coBaomiqEopdsacged derating qeodlaspSi 500A
Circuit Breaker [§¢ protect cpboopd circuit 00d9opE 300mm 4-core PVC SWA $& PVC cable gp:
8326103051 320305¢j cable qpisa: FaffjEe0050guSepSeBdon GavicuSear cable §803 5203(GES
Aloopdi ogodqdgalesanndogdgoomidloogdi wol: powrogd derating factor @a0: 0.86 vy cox§om
cable qpzs: cable tray 03€ clip direct cp8[g€dgEaguSon§iepSur vasodlegdi

500 A

[ =
! 0.86 X cables

= 291A

0)0g€ I 20p5 cable 00898 320305083266000 REd]ESGeEEEG§0RS current carrying capacity
[36A1a005

IEE Table 4D4A o€ o0besofoobeoonaasloge 150mm? cable $66qpE:rd3abwpdun|gadoonieaodaopbs
120mm? cable 026900p5:08cq€ 290A o3 a0uSeeonE8Ee0o0pd Tray og€ cable s6egpEaax: install
p0q§[gb8EAm woé: cable oguSonioonicom magPiondenqpodsE  termination gp: 3a01320E
008:0361 00bpsE oobomalorpiogt cable & diameter oobpong 325050 esqupS[gbom derating

factor 20pS 0.91 [gdconom 120mm’ cable $6eqpszan: 3203{gSEe00po vol: cable gpzoopd
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300mm?* cable 63005 GqE:a00domom 120mm* $& 150mm* o3¢l bending radius gpagdcopSs

300mm?’ cable &1 bending radius $& vpdag€ sacgseonicodeuaopd [pFeniean cable gpsaans install

cdeSesep 0§005q05§Clon bending radius $p5:gE:0 3a0gSeomEig§eoopdn

N =

$ . 0p cable gpizn: G EoguSonsiglyE installation task sz 38cguboneon more economical
scheme 006932655$& q§SEMa0pdI CO9d0pS 415V multicore cable gpzsans
2[G|Eagudonsimandigioonieon distribution circuit 0069[gbo cable ladder
a0l og€on€ejogudonioond(s distribution board s3: cgqGeddlodsmie0:deSgdaloopdn cable gp:aopd
120mm? multicore PVC insulated SWA copper cable qpsgd[o3dloogSu parallel cable

qPeee[963209:6[gRdlon 300mm? cable qpez0: 3034 gg$cdsa6600pdn (W.T. Parker Ltd)
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$09Bo0p05 $8pcociGean cable qpiox: saffeocdogadah wafenybopadnh saelopEyeed
o§eoodcopds  IEE Regulations og€ load current 2095 oo€:03820p8:  28p8giqBie0Es000503
BEromaomgs  sacgimscqidfidloogdt o8o8igBeoqs materiali cross-sectional area $& saaqp:
ogeSeomn conductor qpis soofGEEEEAG8EIoeS oG8 wBiokoguSorficonieonn s
odeaqped bruch circuit gpscopds ofqeon socket outlet ring circuit qpzaopd conductor gpsads
S e0050guSaonigSivmacSalompticd  ecSomiamqeoedSt segudmeon [Foiean  conductor
4pi0gS cross-sectional area of 058 808807 o e§rcgs current spSicaSeon Bieoed

Core o3:9dlea> 95mm? armoured cable o 036 808807 e80x0R8 2.64A 20868078886035RS:
core o%9dlean 400mm’ cable o 00 8c88om funogley 1.48A 2000ee0EB:0C:SE
20p803[03p[g8:32045 [0Frenreo0n cable § conductor &l 0o8005&:Akga0pS =ea3:08geqeor

Circuit gpseans parallel cable gpszaadigom design opodepdaldlon fault condition s0: conductor
o0d9oopbsmaeilogEam ofieigscdsadiloopdn IEE Regulation 434-03-03 320:3300:qi0% protective
device &l characteristics qpsogE fault [gbeom socfgaaesopt conductor § temperature [gGooaSg

0600 HgIedgP: Jo€eod 0deaotonCloopd

4- core cables with reduced neutrals

Polyphase circuit qps3a0: cgibodelobamscu:doopd multicore cable gpsopE phase gqpezsfogp: serious
unbalance ©§3¢05 o8wwr05 computing equipment 230005 Bocogpieax harmonic current g
[408Ea[gdeo> (IEE Regulation524-02-02) discharge lighting circuit gp: o30q6088lodsa:dagody
©§3e205 neutral conductor saguSmaonis: caqpgeead{g8EoopSi 3-phase circuit qp:opE single-
core cable qpz3a3: 32a3:g/0 conduit 32038: a3wwrdb trunking 22038 copSag8: install cpbAloncwpS:
neutral 3agoS3a00:320: 6qR&EAaopSi

3-phase motor gp:s: control cvSeoon panel gpea: ayoddlodemicuapogt coddlondq 3-core
cable 92332085(g|02> install oSG control circuit 920305 230V c39260 woliaans Gaoicudeam
transformer 5203GEEEE q§8EAoph oBoBmanfgEtioogs cable soffaacgt core 038
006800p5098:303g[g:0005  egefogonsmgonoSomneoeaboopd: 3250005038 wol: cable sz
23330305 sponfamanchgbeodoog
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Designed Circuit Current
Section
311

0p5a3600 §opbionpSeamndygé installation cpdepdi circuit saeqEaogedepdgidloepd 0a0pdsagiod
qps: 0Dl qod[Giesnod designer aopd esnodSondeolmnessC circuit ood9Bsac305 design

current spSao0pS03 ofien: a3l§05q8c8e5dopSt 0a88l0n8g GeoombeoBooracn water heater
03986000 equipment gpsaans feeding cp62005 circuit qpzopE oBsfapilgacogogp: olgdyre8Eeamnalopé
[§§008 g0 a3:{g05qi05q§EAlaopSn socket outlet qp:a3 feeding codead circuit gpiogle design current
a0pd protective device &l rating $& opepS[gBom o3:§ope socket outlet 0p€ ad:§eoo load saedlogé
designer 336558 cBS:qi5q oqfSeon

Installation cpSeseonle ©05800p) type 0od9ed modern industrial unit [gdo wopeecdomcoayd
s209:00f§§ e0bgipiogt eog§Eoogh Baear saf§mescyd mesobumginD sopfiqea
6090 oGoopc 380> sagp0050E vpoBupSemopfiopSe opgotaed cough celPg
electrical designer 9565$¢ 20¢erqPeon 3365300005§6000 capacity 00d90Pa adigodom install
cpbapapeaton cobiBagibobapbesiqp: cophoglipbadbas cpbeogiaabaapean: inform cpbadlophs
circuit qpsell current demand so0: assess coOepogE diversity saodigom allowance qupqdlepSi
opSadeomn installation  §eadmeoged  0goad§oSconiomapbescnledlepdi  designer 2005
s0pficdeon wesmoteagn wanffelean process ooopSdlsh ocSoonbog qitangead
information qpisa: popSiqead[gh 0 apel seomlRsbed&iobom cobecgeos diversity o
2005¢05madg| coepd diversity saadgp §80003e88com powrobes: 308t ¢ ox8esdjgoon:
Ooopdi @§005006  consideration  vSq§c8m6e0n  2qEd¢n  32§9005038  0Bi000502:08Eq8
allowance cosg€{gddloopdn voszaqodams final circuit 0od9oood distribution board oodgso:
feeding co80:005S submain cable 08 32034gaop5H

[BlonCe§05:8Ca000 3050005920305 powdsaggé maximum demand o3¢ 25% ¢ additional load =02
0opSoat of§68SecTBaopS: sagjeoon case qpiogy choonbacpsptiEdoogt

55bqpbsdsS designed dircuit current s s3fgS88qs 63005d magSqpiemr 3cSsqs
3363005

(o) installation 038 connected pSc8e000 9oedit: load seaE2090333: 03053 00nqs
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() =eopmdsC gfconeomn information  gpizsediopanclgdom  diversity o  assessing
p6B:e5005 maximum demand s20: 9§08: 0303q/05qlepd

(p) 25000508 B1000503n88o0g5 load maogcdoabecqPeos allowance o edl&i000S
corqegdi

Nominal Current of Protective Device

Sections

432,433 & 473

Protective device 320305 nominal current 20p5 2200056E5gP0PIOREdYEdGe q§eoon designed
circuit current sae 03¢ =o6[gddloopdi 3259005098 a3:5008Eeqfeo load 20305 allowance so:
[Qep8:es005 protective device (pows - fuse a3wwr05 circuit breaker) s20: 0o8:00§0%:5E8:0665:58
egeqoSqdlepdi

IEE Regulation 433-02 o3¢ protective device eI nominal current 2005 circuit ¢l design current
632003 wcodqeodd rating 20t egeqSepoaEaupd: viieoom0pdm03E: 328:03: qfcoqs [§60EA
20p81 fuse o8wwoh circuit breaker saguSseon: [PF(gE:elopé ege(03:88mE oS urodeadbeupss
higher rating o3 install cpd[gEsq¢ protective device 20p5 overload protection o3 [geeSepde3dlon

c‘?c‘;@:@ozem cable o3 install cpdgaoepd

Size of live Conductors

Sections Appendix
433,473 & 5231— 4

:20)4g|83266000 cable size 320: adgodepogt saadigjeonn a§jeam @uxigpss: IEE Appendix 4
088883oopSH Appendix 52t 388:qpr FoordloopSi Section 4A cpB8ear @eiqpiadpd cable
qpis: install cp8ao08 method §& 220563807 o 4B oopS cable ¢p: grouping o8[S
20058386000 correction factor qps3a: 6od[goon8s @ux: 4C 0Ee ambient temperature $¢005a3E
Go correction factor o3ewdlgoonion @uxs 4D ¢ 4L 20082005 wopajlgrseon cable gpisEooa5ede

@o current rating $& voltage drop qps3n: cedjgoonzoloodi
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@os 4A1 € oRlgpiapig036000 wiring system 329 o 3208 Gwd{goon:claopdi 8addgieon installation
method 26l 0p€eonpSam cable qp: § current oSeamnEgEeonn vwran Ba8ommam agweuepdi
oo com: 4D 5§ 4L Sfer qpSpgfigfiepogs oSecyfenx column qpioBan saodfed
83560100001 IEE @oonsgps [g6[ogeomn 4Bl 4D2 $¢ 4D4 oo 0005$05000:6000:6000 328053538:qp:
571 0090006 3208 0 038 euBlgoondloogdi

Ambient temperature $&00053E8e00 correction factor qpssan: 30005¢) semi-enclosed fuse qpssan:
30350 aux 4C2 ogBecigooriomi safgpieas protection sadpmaentqpia: Sa3fGdlor o
4C1 opBa§88AkosSt vo8oBea circuit sa§meetealencgod cable SaguSma0203p5 3g05E005
qP:ge 3260 0g8 SonpSesom 3aq300deBamn: 6500508:098 s003c00Serdlgdlupdi wobiaagqEdypiss
2003838620 poedgP:a: W0 kel 6500588:038 ewBlgoonidloogd

Overload Protection protective device ood9a0p5 overload protection cp&§Ea0pSeddlon circuit §
conductor qpseas 3ogud3d00: 2009005epogE  protective device &l nominal rating (In) [g¢
20056005qdlepdi oBeo0d protective device ¢ operate cpde§ cS=abeoon current I 205 circuit
conductor gpsei 2005680xE8:e08:8E600 current, I 61 1.45 32800005 weoydagsqeol protective
device 20p5 0ol rating il 1.45 spsozaopl: disconnect o[gd3clon correction factor ood9z:
F200g|qeoepdn correction factor 80: 682005019203¢: 20059058E0RdN

pownagyC semi-enclosed (rewirable) fuse 30z 3203gg/Clon

Current required to operate the device (I,)

Fusing factor =

Nominal rating of the protective device (I )

Rewirable fuse 830305 fusing factor 2005 2 [§6c205

Beops 2 = /1, [§8F8:ePpSs 21, = I, §8eoes

000> IEE Regulation 433-02-02 ¢ ocodjgoonsoopd Overload formula so0pCs I, 00§03s3a0:
copSogiogadaBeadd

I < 1.45I; [g8[g€selopE 21, < 1.451; [gdcoopdi (1)
o§og8 T, 23p5 protect coBaoniean conductor i current 00cSes08 Bieo8:88a0m vwrm [§8a3p5H
(1) 32q I = 0725 I, [§90om 320905000p 6edjgeeacd

I;=1,/0.725
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IEE Regulations o3& 0.725 330305 symbol 2005¢05q0be§[gEielopé wofszm: derating factor
f§bo0c5e0588FEwgeu 3o woliem: cvechon S [§8 eudEEem(gS Semi-enclosed fuse
factor =af§6 derating factor $888:0B0q8 3a0guSoroRecdai8ee§8dlandi 88005y overload
protection 830305 semi-enclosed fuse qp:3s 2p0digjeon38logE wof:0330: overload protection
006900p5e3a030503000  320%gjoopdeacg0d  derating factor 0.725 sz fuse &l rating (I,) ol
88iofgops 000338 conductor (I) 0305 current o00Sean8E8ean  vEAMOR
q§eodloopbi fusing factor 1.45 cooSlofeoon  ©pdoopd protective device ©ad330305 a00D:00(NS
0201 CR3gYEdGBaabSlaopy

2319005 Load &l mefgzaesedogéeonnbom conductor 0o69a0p5 overload s30: 200SesonBupdzaes
spcose§dlon overload protection sa: copboglsenaddgqSecdsadeo (IEE Regulation 473-01-04)i
Bo0pden 9600008000600 resistive load 320305 protective device 20pS fault current 030
protect 8§ B838k0oSn powrsMfsE immersion heater o8 load o0gS resistive [§80%
deooonbeobamifgbielopé overload [§68Eeqedeor vab:oadean mefgeeesqpielopé protective
device 20pS fault current o302 protect cpbeooopbi ddefopE conductor gpssen: SagEdsRE:
2005¢0depogE protective device i nominal rating 3aens circuit &1 design current sacdlog&am
900p50005ecdGn  semi-enclosed fuse gpizacgodoeam  derating factor 0.725 30sc0pdsadsg
qSecdzabaomeoi

powd - 3kW §eooo immersion heater 320: 230V supply op€ install apdepbadilon cable 20305
8320600 305p5:00: current carrying capacity $¢ 80000 Za[gpieoon derating factor qpssan:

F20026[gR0lon BS 3036 semi-enclosed fuse opSoopd3agudzao: cda0epbsobs

3000 W _ 0
230 V

836600 fuse 2agudsron:aopd 15A [gdeoodcopd: fault current o300 protect coSepdlgdo load

Current taken by immersion heater =

2008 Gea00Ge08aniea resistive load [§[EEwelopS cable f I 208 13A [§8oogSs

IEE Appendix 4 ¢ qoonsgpsaans 320G 030dadobeaoioyodeond thermal insulation $¢ odes(g:s
0§o0pS320305 1.0mm? 2005 208eagdlaopdi

doSamg Circuit 0od9=a0g05 IEE Wiring Regulations 5034q[g€y¢ §eseoon limitation gpsoopd
safgnieon circuit $§ 32000908[§83kopSt fuse o3 fault current protection 3030507 o3:3EE{SE[EE:
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elop& conductor gpsodoon fault current 30: protect cpO8E[gE: §o§ odes0: 0E5gE5eS3:0
Olaogbi

Overload protection 320305 protective device o3 o%:§aooigCdyC semi-enclosed fuse gp3a0R05
derating factor 0.725 o3 329qjqlepdn pows - circuit @i design current 20pS 17A [g8[Ga  Overload
protection 320t 20A BS 3036 $& 0305036000 semi-enclosed (rewirable) fuse o sa03dqgCelopE

conductor &l 22869%: current-carrying capacity 20p5

=24 17594
0.725

IEE Wiring Regulations og€§eoon Appendix 4 § MICC @uxsaopd current — carrying capacity
@osqpigdom wols cable qpsoopd overload s: protect apdepog 0.75 vpeood factor o3 aXges
opR$logpseon adelo3pé derating factor 0.725 30z overload protection 320305 semi-enclosed fuse 5202
32004g|e 000 F[grreomn cable 3a§j3aoigp0aE00 3a0ddgo3dloopd

320000¢] overload protection s0: BS88 part 2 33q HBC fuse o800pod BS1361 93¢ [gdeo catridge
fuse a8e0r05 MCB 0303 saaddgidlon derating factor [gbeoon 0.725 330z 320dgjq$eadd conductor el
qudmoon:ax: protective device i rating [g€20050058E0m 3200050 powd cperdjgdcam 20A
[§8S005u

Circuit 30 overload $¢ fault current o3¢ protect (o5& 98ewrdb fulat current oo&9oopbsaas protect
06§ od:om:00qodGies005 conductor size $E0052005600 Fo[grreoon factor gpEa: SOOSVD

consider co&dlopd

Grouping Factor circuit qpsea0g05 voltage dropi fault currents gpso protection coO[gE:sC
indirect contact [§6[g€:08sm: wobeo0:d cable qpici saguSsaonia: voowBign 0SedSeeuepdi
=0056] cable qpaao: 3afgpieam cable qpisE group apepdaldon vol:odaxn: derated cpbaeuepdi
derated cp6qepd vedan 20p8 wo&:cBe: pdad install cpboozopSeBaopdmacdlogE 0op88Aloo5N
Wiring Regulation cg€saadigjeonn symbol qpssan: IEE Part 2 op€ define cpboonedloopbi grouping
factor 320305 latest version 2095 Cy [§6@005c0pS: G e8eax c0erdo0Bam 20dg8Eam grouping

0pGODD 2060 GaonEalaogd
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Derating 986005 correction factor sa0s 3E:e[gogEaoniom circuit 0g€ overload s29: protect cv52005
opbaopd adeom mefgeacsed oateoopdom protective device i rating (I,) 98ewrod design current
(1) 5302 02{5EGE0eRsH

Cable qps30s 008039 =o[0Bsads cable 6 diameter &1 $&s0g) F[gsoon:clon grouping 320305 derating
g7 00pd0g8:p05905q§ ©adm6e0 Bwwnod Mbagdéear conductor gpisslo: spacing 2opd
cable 028geh diameter goon§dlo derating factor 08 coqpgodienicu:8Edudd

Grouping 320305 derating factor gp:aas Appendix 4 § IEE aooosgps 4B1, 4B2 $¢ 4B3 o3opé
(5808807 woSsma: o3em: wpdal 3203fGepSss 200568807 powsem: eedGerededdon - twin
cable 03:95C CPC cable of320: 03om surface ood9opC install cpbooBs 20A MCB o3 saadigiom
overload sa0: protect cpSoondloopdi

IEE @oo0: 4B1 30 cable 03593302 9opdscon:lon correction factor 2005 0.7 [gdeoepdi defopé cable

(Ir) 220305 0godgodge[oPE gflaonepd current-carrying capacity 20pd

00 poenadol seaddgom cable gpzoopd Geo0onG0CoNEo resistive load gpiZ: supply
006200807 opsofG: design current I, (full load current) 2005 17A [g8@005 conductor gp:eil current
carrying capacity 30005¢) §epSs5s

oJogE overload s>z protect cpboopd circuit $&  short-circuit ood9opSidoon  protect
05582262005 circuit a32005 AR[gpzg §dloopS

Short-circuit 0o69opb:03000 protect cpdadeoom circuit 220305

aBefopE  short-circuit  0od9oopdiodoon  protect pbcdeoon circuit 320305 cable size o
0g05gIedg[gjepagt current-carrying capacity 20p5 $05:GkepSlgdom circuit 0gEaaodsgieon protective

device &l rating cood design current 3260l 0p¢ sacfgdeoedi
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Ambient Temperature cable qp:@ﬁ current — carrying capacity s0¢ IEE Wiring Regulations 038
eedlgqqp:oopS ambient temperature 30°C 3260l ogEanefgdom wo:a0pS British Isles § ambient
temperature [§8loogSn

Ambient Temperature 2005 equipment $¢ cable qps3§:0050§:091C§ temperature [gdom wofs
equipment 98e0p05 cable gzl temperature 03:00050ad0pEde0 0§85

Ambient Temperature 20p5 30°C $& Gogepdognsoopdeadlogl 3a03qgjq$eaogad correction factor
qpse0: IEE Wiring Regulations og€ @oms $89[g¢ qf§Cdloopdn TEE @uo: 4C2 o BS3036 semi-
enclosed fuse 0: overload protective device 33655¢ 32004g3dlon =aaddye$ correction factor
qpea0: God[goonG IEE @oods 4C1 opCq overload protection 320305 spadigeon Fo[grieom
protective device 3a§jrz003gpiaanicd:odzncgod $E short-circuit protection sa0z05e09dgieoos device
qpes:d: (BS3036 fuse qpisadlsand) 03320905 correction factor gp:zan: ewBlgoon:dloogSi
pown=adg¢ chiller room o3o8eo00 ambient temperature 30°C 632005866900 Gsepypiog conductor
qp:el current carrying capacity 2005 o3:coneomeopé volisoondadEeom factor gpisan: ambient
temperature 25°C $&000568€e000 @uiog8esbigoon:dloogd

Ambient temperature $¢ 2005a3€e0ox correction factor 3 regulation og€ ocoeodoozyE C,
703G sa0geS0n0q 9588Ea0q§ 200000 A GE g5 gEdog

Heating pipe gps 0068000000560  roof voids oBewpod  suspended floors  o3o8com
GePYP03eom heating pipe gpionbeofenydoopd confined space qpsogE  ambient temperature
2o8fg8emioncSeomelops  wicleon csepypiogd 3§808esa0905 ambient temperature o3
BE107m000198 35600008 BoBea temperature qpisa: 038:omepogS install cpbaoniaogs cable
qprsadenot sagogod§girfea ogaigpral sbopbicybiy BEioma$ Banbdoopts oes] Geseann
cable gp:320305 ambient temperature o3 odeso: 03E:0006pagE horizontal plane o¢ sa500sed: 0.5
Sommope BEomeepdfgbom cable gpiel GEM0S6cSe BE:0mepdeddon 150 8c88omg
3030326039 038207 e

500050986 0B[B300p85ecR8:  correction factor o8 evefgeafgbmaadigor  ogedqE5adugS
powzdgE twin $& CPC 1 PVC cable 320: ambient temperature 60°C boiler room & qobso[gEage

install coboonzom o circuit 82 20A semi-enclosed fuse s s20dge>> overload protection

c060p5e3dlagE cable o3¢ current-carrying capacity opSqi§epdspda
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IEE @oons 4C2 03¢ 60°C op€ 300%3{gjepd PVC cable 330305 factor 2005 0.69 [g6@a05

co L 20
tAXS  0.69%0.725

:0picdoogsen semi-enclosed fuse factor S 30: circuit oaEpooonoopbion dieso0pbsa0p05

= 39.98 A

copdogEiopadgiodeuigdlepd vols puwaBuleaadigom woeme§opt fuse 0odeop5:03 Faddgom
fault current protection 82030503900 c05g050leRd
a328005g056pogE ambient temperature correction factor 320z IEE @oos 4C1 926 0.5 o3 saadi{gom

fuse 20pd short circuit protection o300 pSeeonElepdi semi-enclosed fuse factor S saos

c0pbogE:0R0510g§ ecdeomcor odeloppé

Thermal Insulation conductor gp:o0p5 thermal insulation $& ceogeamsadlogl wols thermal
insulation o[op§ conductor qpre magBigem: eogpoyeefgSiel S conductor qpigs Sa04S
o3seodloopdi sdc320pben conductor opE heat loss 3asecqRqREQS current-carrying capacity saos
eaqpyaifs compensate cobeuiqilepdi cable qpiza: install COS00:0003 e5epa0pS 50005038
thermal insulation oobsoeaodige$ qpdesiconidlon wolsmaefgeacsogl insulation (IEE Regulation
523-04-01) $8 ecBeqEol 8R3N8 COBEoRERES ¢[§88Edm cable o cross-sectional
area o3 oBra0iqAlopSi RioocS3a03dgqend conductor saguSeaeniaogs insulation $§ wpSey Baoges
20985 2003688310008

@osqpe3s 1EE Wiring Regulations &1 Appendix 4 ogE conduit 3203€: copdog€aanaddg[: thermal
insulation  $8c8c0ges0am BounoS coBecSaR’  thermally conductive surface [§BagoS8ea
sheathed cable qpss€ single core cable gp: sa0g05Gw5{goon:dloopdi TEE @oon: 4A1 ogesblgoon:
o reference method 20p5 method 4 [§63loopdu

Cable gpisoo: thermal insulation =30p8: 330  comepSadlon  wo8:c3ma:  derated
op6qupdlgdom  TheWiring Regulations op€ symbol Ci [g¢eedgor Thermal insulation a0
309050009 9058056098 T 07 ©05002:88dk00SH conductor ¢pis: 500mm oBeoncd cBoooS3E:

thermal insulation [§&dsspGo0n:lon  derating factor 20pS 0.5 [g&ClaopSn thermal insulation
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$:3p000056000 2P 500 MM 680055050l @ux: 52A o€ 50mm (0.89), 100mm (0.81), 200mm
(0.68) $& 400mm (0.55) o20pd[g¢ ecudgoomiom  wofiodsalogpl §eseoon  0o§oBgpiE:
approximate factor qfjcoq$ interpolate apdgaoedi

powd - 33600690E PVC twin $& CPC cable 30 6kW shower 50R05 install apbepoge cable sa02
timber joists & sac00d00d0060qPed ceiling 22038: ©pda0pd Insulation $& ¢ wadeogeed install
096000300001 a8eaoduoliams shower unit o ceiling 9ogudon§iepopl  thermal insulation 20pd
100mm gy GapB00203p51 Cable 33090 3326600 current-carrying capacity o3 ogoSqESeosdi
2054glepd Load 2005 6000W [gdom 230V [gEos6005 26A [gddloopd

Shower 2005 $Ga0006s0800:60 resistive load [gdox protective device saes(gé fault current
o300 protect codepSlgblgeielo3pé cable & 3aguSmaeni030005005epogé design current I, (full load
current) 32609 2505605up5H

IEE @oo: 52A og€ 100mm sacqpsqjsao: thermal insulation (g€ cdso ¢sapboonsdlon derating factor T

32 0.81 0p20SeOdCoEP

Multiple Correction Factors correction factor ood9g€:dsa: qE{gBiaopdesnodag wol: factor
qp: 2995 oppBeam circuit 0o8pmeedlopé 0fE00Seepodya’ condeogenormndepdi wa: factor
Qe 008:0332000003  Z0JE005EEP05GaN  GeEP3a0R0507 capedlepdi factor oo6eBaopd
circuit og€  woppBeom  esepyPIzEogEdTieEPodedyddon  designer opS  circuit 830305
20056ePadgyPieoNeseps: Gggudom wolisEacodSadeam factor o3 =20¥(g[gEd{sE conductor
size 08 0005005883005 safgrieon mefgmaesypiogd dircuit @ esepodBeoopSizacgod factor
qpes: 6002898 copS: [§88ENapSI Befo3pé common formula 08 ¢oSoo:8es[glaé wo:
factor sa:ad:09320: §i¢8esc0dloopdi

§:q8:e0m codfggmeesst cudlgqeodd

Overload $& short circuit protection gps dlo€eooo 324l

Il’l

t GXAXTXS
short circuit protection 028900p5:30305 ROAgIE33e05
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I = b

‘' GXAXT
2060500 G, A, T $& S 033302 32004g[gCg¢ GATS a320p) ¢0do:egud0rEa ©oM:Pad gfleo0
oijogé
G 20p5 Wiring Regulations 0g€ Cg vp cwdjgeoon grouping 320305 correction factor
A 20p5 Wiring Regulation o€ Ca 0pew5geoon ambient temperature 330305 correction factor
T 20p5 Wiring Regulation 0p¢€ Ci vpeedjgeoon thermal insulation 220305 correction factor
S 20p5 Wiring Regulation o3& 20605000005¢05(gE:0[g|o3 3203g|o0pd correction factor
coodeogeigS factor qpigood 0o&§oopbion8 F03(g[glisandsS final circuit o€ cable o
20gu0302203  [0Bwieoon  accessory termination gpizacgts fit ofgdlgtselopE  designer aopd
deratign factor cop3og:aaijqeps esepapia: [Bpeowegpéepienofidiaopts
Combination ood9=aes5C 13A socket-outlet $& 2005e3€e0om circuit qpEad: ©GeQiGSIEIGOI
Standard circuit arrangement gp:sao: IEE On-site guide @ux: 8 ogCewdlgoondloogdi vcoedgo
socket-outlet circuit & epedIEs load s circuit o3 protective cpSepd protective device & rating s2[go
opeoqdlopdn  3oBuomnes(gE  socket-outlet circuit 320dgopoopd circuit op¢  maximum  load
0pSqEa3GepSed 9005905 EE(EE I < I, 53 88oaogpeodoopdl 0ocBwmesss standard
circuit 80depogt ma[goncoglgooneocn socket  outlet circuit g3 protective device Gl
2gu83200:320:32600:0000:6000 2§ overload [g6eo[g:sS diversity a0t copSogbiogodqodgé:
0888[58:B58A0pSH circuit $89 (live conductor o) 2%t Sa0pcondEESS circuit cable
41320905 grouping $8e880055 derating o8 copSogbioBionaf ocdsabeon ambient temperature
30°C cooSeoqfeg§dion cable qpiza: derating cpbqeowpdi 220003¢) cable gpiax: install (pSepogd
thermal insulation $¢ a8eogeseo0500Rd: IEE On-site guide 0p¢ derating cpd$ wewdgoonscoi
Two radial circuit coo53eoon circuit qpssa: group §oodsdlon overload protection w0060
lgrepdood circuit wadaa0305 derating apbeoiqdlepdi ring circuit 69000536000 circuit gpssan:
22090003 group cpbaonidlon og05giedga0a5: opaBunSuvrcdeor
ring circuit ¢qpzs§ 9005988652305 F203056[o308 ring 6 leg 03B9BacRX current vwaNAR Fing
ooBaaqpaS§ socket outlet qp: [§&Besqmediogs 0opd8esom load smcdio30opS ring o
300056078 0355090503885 leg 0oBeBaa0god current [GeogadpS 50% Geowpdi standard
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circuit $&200583Ea00 arrangement gpcopd: Aes(gEicloe leg 0odema0305 current distribution
g 050500 (0.67) 0popeo8Edloogdi BelopE ring circuit conductor &l sagudsaEsE:

200560058EqS formula 32655
I X 0.67
o= tn "N EEE
¥ O GRART

Diversity 337 00pS028:002:[Gelsdo0[sE circuit o€ diversity cobdzeadiefojeorpeon semi-enclosed fuse
273 2 o3 Ae(9e07;

3272 protective device 336588 03:8000:00093202050005: circuit 330: derate 06gS wcdcomcoi
$$C 0= 23203 o8 e

Relaxation to grouping factors
0o9me8lopE derating factor a§:§jpean: cocnGigbo 320p group Joomean cable a3wupdb circuit
320305 relaxation g§jeoqs copd: consider c68EAlaoRdI was relaxation gpsz: Wiring Regulations

& Appendix 4 03¢ 622005012203¢: Gd[goosdlaopd

Grouped Cables not subject to simultaneous overload

Group 22038: [0305$620056p 2o§§00d930R05 circuit 0od9 Bowrdd cable oo&l)ooc&%ﬁ overload

6[3888wp guaranteed cor8Eauoogdi s3c8o0pSen oof§iBsc50ap5: overload ogBfo30p S3cSEEEB0
eancSdl formula o3 5305{GEEA0ESI ogodqEdy §8pSmebom mFed: It 0o§odiqeecan
0go>REdG0} cable size eg:quudepoztanopigclasgh

Protective device 20p5 BS88 22q) [gdeo0n fuse afewpod BS1361 ofwwpod BS EN 60898 =a6[gdcom

MCB &3dlon
o G AKT '
. , ,(1-G?
Itz > " >1<’.f‘ \XJS 0.4815I o2 ] (2)

It 9300905 I, 03¢ [0F:eo0> 0od9am: cable 3aguS320: 2005005epogE 3% gdloopd

Overload protective device 20p5 semi-enclosed fuse [g9eo0 228logE cgodgEdeSe ...

Bafenpy g ofenparcdomanfgforgh solt - ooqodgo 4



B:[g 00d9oocdedeom circuit a3wopcd cable 2005 =ag§o0b9oE oo overloaded [g6§Eom
protective device 20p5 semi-enclosed fuse [g6ox overload [98[g€:s: protection cpSaopdeddlon
6220050 formula o3 32054g8EAlaod
Ty
(3)

-
LT GXAXTXS

| 1 5 2| 1-G2 |
[, = \/1.9!5 —0.481[;[ ] (4)

AXT G?
ol 1 SBocpoh I oy Frea 0oBgas cable sageSamen: 2005g0Sepogs mapfGdoogS
Cable gp:el 22goS2o00:372:000500588q8 wo8: formula 530t =03gjooEeo0Ead 0goaBaSeddgod
§§c82260lo0pbi  socket-outlet  circuit  scoddgpigp: 93656000 esepqpiopt  8&E:[gopoopd

adsgopdopgpesan: circuit plug gpssan: ©pdadoopdogtiaaaddyiaopbod control wcrb8Eeomaelopt
oof§€5050005: overload [96[gE: [g6e0l $EA0pSN powrsadsE ring circuit gpssan: electric typewriter

qps desktop computer qps printer qp: 508§29p503320905 Saa3GeoB0RS: Sa000S§ central
heating system (oSagrddion 080081080008 uGCEi005c005 BeanE8EqS electric heater
qpremrondebopigeoepdn epSarpieelgaesogload circuit qpry 028po0pd  ofgphiugecn
28800899058 overload [§888eaxnsacp3rsieloips overload protection p688q§ protective device
qpra: 0nbe08330pgforloopsy

Lightly loaded conductors relaxation $¢200583E6000 6§00500620g/0500692005 lightly loaded
conductor gp: [§8SloopSn waB:0p€ cable 03692008 vab:Aaqpd§ean group & 30% coo3dq) carry
00063l group =:0p8:§ oxs§eoon cable I GeEORRSEPORE ignore ¥E&EloRSI wo:
relaxation 2005 trunking 32032 control cable 3aGo0SqpPigpieans install apdepopfigdeor ofewpod
armoured cable gpzsao: power cable gpzsé oRgqSconeommdlogE[gbeo sangSenadioEdloodSi

IEE Wiring Regulation Appendix 4 § @uoigpiogendlgoonsonoyad cable qpséi current- carrying
capacity 830z 0060500 I 03 320340 6820531 procedure sz 3203g8EdlaopSt 0gedgESesbq:
QRBEA0gS

ocoedigo lightly loaded cable & sagoSmaoniam: wefeddgfidaopd I = I/G o3 =9%{gom
34g053lepSn oot G 2098 group 32038:§ cable gpisaridiE0305 grouping factor [§8om I, 0@
ooy g ofacpfoocfomonfifrg o -exqod 4




lightly loaded cable qp:320305 protective device saguSzaon§diloopdi lightly loaded cable 53005
32g0d2000:320: 20090058E[E(GE @uan: 0gEaewdgoonoond Iy 320305 current carrying capacity o3
605002:88 320051

0o8: cable 0888 o8 group rating o 30%000530g8fG carrying 8PS ©RGSHS Fc5w>
ogoayeq 303G oBesdert

Grouped current-carrying capacity % = M
L XG

320005¢] 8:0305g105432q Qe 330fgo0pS 30% Guurdd eagpsEBiddor group 0oBgonpS:
=fg03es03G02> fFie0 oo cable qpiown: qupoBqepS ianore cpB§EdangSy sacafF
s goBommafonbysangst cable ¢ carying gBeg current ounmoogS sag§BEE 0pSer
c08qoonS[§8e00my 0oouogESeedymeq qieonaond cable saguSzaenicBon lightly loaded cable
2e5{3¢ Z20pfgqdends

pown - PVC insulation 33600226000 single core copper cable qpssao: single phase control circuit o
9320305 2A fuse qpsodSsoCagod trunking 82038: PVC single core cable saadigjcon:eoon power
circuit coozes8 3207 install apbaondloopS 320003¢) control circuit qp:sa0R03 design current 005
1.8A [96[G: power circuit gpssans 32A HRC fuses gpsgé protect cpboonieand epSoopdaagudsaon:
foopd cable oBeaapdgqupbepda

ocowdsgo control circuit cable i minimum size o3 adggoSclegd

Total number of circuits = 16 + 4 = 20

@oO2s .G 326 trunking 920R8:§ circuit [© 9320005 correction factor 2005 0.38 [9&dloooSn control
v-G 399 O3 JO 93203

circuit 220305 83266200 current-carrying capacity 099096000334
3 9 RERES

IEE @oons 4D1A 306 11.0mm? cable o Iy [g9e000 13.5A 32030520094 gi§Eloopdi vogeaslop cable

© carrying cpdoopd current 2005 wosel group rating &1 30% 0005 weozPagSelopEia’

o&:oac%oﬁeoozé]eéu
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100X, _ 100X1.8 _ .,
I, XG 135x038

Grouped % =

03099059326 30% C00deOPRSE5$0pI30R05 woC: cable gp:3d: group © cewdopod8Eeon power

cable 220305 c33266000 current carrying capacity ¢>

~28 _g42a
' 0.38

@ox: 9. 0g¢ power cable qps320305 8220600 cable 3agudssoniwn 25mm? [gddloopd control

|

circuit 320305 1.5mm* cable o3 3203qg[03pd0lepd (00Es00p5 industrial contractor gpse
doSanggl Fpadigean 20600:ed: 2gudmeeniyddloogdi)i oo 0RASqIEBgEIE C0OGORASYESeS
ocdzde0o0pc0n 1.5mm? cable 320305 T, 2005 17.5A [g8[gSielopt

1001, _ 100x1.8
Lo X6 17.5 xDER

= 27%

Grouped % =

Bc820p8¢n 320008¢] 1.5mm? cable qpisao: control circuit qpzacg0d :293gepSa8dlon wo:dst
5207 GagoS8ea sagpieons cable gpiogh copSogbiogdeadas salsebeoeo
mfgrr0055{36e000  30800003q105¢[§EoR05q5[03p8(G: lightly loaded conductor size o addgo5
qQeodd

[, <03 XGXIy;,=03X038X17.5=1995A
[§00m I, 20p5 1.8A [38[gE:efopE 1.5mm? cable 320: power cable qps3a0305 cross-sectional area o3
s545056epagt ignore coB883oogSH
Power cable qps320305 derating factor 20pS four circuit 320305 0093246l 0.65 [gbcooclaopd

_32A

I
£ 065

=492 A

0080005 woefon§od: 84.2A saeéTogS a3000008gpieomn  caqpqglgddloopdn vogmslop =08

0005 32266000 cable 3agud3a0:00p5 10mm? [gddloopdi
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Voltage Drop

Section Appendix
525 = 4

Install cp8pd conductor saqeSsaeniqpian: e{goSGiesnoSogs wopmdl MBolagegeSclnSea
conductor qpsoopd IEE Wiring Regulations gqpse 2005¢05conieox voltage drop constraint qpsgé
BoSpSqopSed fEprpSoops ogodadyapiam: offgtgonot oBesoigf §abing

IEE Section 525 20pd voltage drop $& 2005a8€0m Regulation 525-01-01 00pS (& operating
condition o€ current-using equipment &l terminal gp:og€§eoon voltage oPeedjgom wodsadeam
equipment 20203 British Standard og€esSjgaonieonn o§aBiea30d eaqpoyfgtiedeoqeon 320056
equipment 350305 input voltage 30: British Standard o3¢ eod[g3[gts o§dlon ol equipment §

voltage 2005 equipment cO§8odqge ¥6GeEEE Gsesc0alepdi supply o3 quaepogtoopds
Electricity Safety, Quality & Continuity Regulations 2002 32§ 2005¢05000:6000 voltage &1 320005

2000ep§E4:000563 Bewrod efgpodepdtsiesnd cond38 elgpirupbiy o§oofeon Regulation 525-
01-01 s22¢ installation & ocomeoe GGo00OsOECONE0 equipment Zoloyp: voltage drop 20pd
20059050036000 nominal voltage &1 4% cooSweeayag§ootaoi

Voltage drop o3 ogodqodepogé motor starting current gp: o3wopod inrush current gpssans ignore
p6883100p5 e’ wolidean current gpiefopElgdedamnupd codeamn: voltage drop gpiaan:
equipment comE:géen start (r68Eq§ 220305 copdogEiodionicuiqdlepdi

Regulations o3& diversity o3 ocopdag8iesdjgoongedeaddoopd: voltage drop o3 ozaSq0Sepogd
diversity o8 copSag8:030505888a008n voltage drop 20g5 conductor 32038: 53¢§0o60058:e08s
oo current 8 Bo8805000508805[58:e03p8E8A0

GO0y EdgE 4% geoon voltage drop o3 gE[gi§€eadaopd: sacondewdgdeo Regulation 525-
10-10 $Ea305p8aedean: designer © GoogpPeogS$roesmeoqdepdi 4% 3o oo&adindom
:20)gRdlon single-phase 0pE 230V supply 920305 9.2V $¢ three-phase og€ 400V supply 850305
16V oo voltage drop gpssan: g€[g§Coloopbn 1EE Wiring Regulations @i Appendix 4 §
@osgpiogtendlgooniean current carrying capacity sasad:odel table number 6005038 suffix A
3I§Sloop5n voltage drop @omzonbaopds Al§om wo:opE oppdeoon table number c§o050R8 suffix B

Ol§dloopdn $es0 current carrying capacity @uon:sm: @o: . 0393 GosoClaopdi IEE Wiring
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Regulations ogCeubgoonieam @ooms 290do0pd 4D2A [gbClaopdi voltage drop @oods $ps0
008903c0pbieed(goonep voCiem: @udns . | ©005e$3e[gd eudlgaon:om IEE Wiring Regulations oée
0osaomns 205 4D2B [gdloopdi

@us . J 9908 0d6e0sPdGo003eslopE voltage drop gpseens millivolts (mV) per amp per meter
[3€ewBlgoomoopSaBeog§adlaopdi va: voltage drop gp:san: conductor ¢ carrying cpSaopS tabulated
current Iy, 3260 0g€o0opSaae(gdoonionpbenogod conductor &1 operating temperature 2005 70 80§
088080558005

20o3faf cable sgeSaons 16mm? spoBas 0o§oliorborpion eSoosion cotrangS
resistance oo&§goopSianed] 320d{gioont00pS0n§ 3§80 small cable gpioz€fgdediaop reactance
o neglet cvSoon:dloogdi 16mm?  coo588[0Fieamaagudseenfoop) cable qpimaogod 00§33
odtpeozooniep resistance (r), reactance (x) $& impedance (z) o3[g6dloopSi voltage drop qpzsao:
copS: column qpds euBlgooniom two core d.c cable qpisacgoS column 2i two core single-phase a.c

320305 column 3 $& three- 986005 four-core three-phase a.c 320305 column 4 o3gdlo3dloopd

The formula for voltage drop is V4 = L X [, XmV/A/m X107

o)oz8 L 2095 circuit & saaqpa I, 20p5 full load current [8om MV/A/m 2098 co&eaqBeomn e
833380 107 20p8 millivolts ¢ volt salgbegpicopSioonfgl: (1000 [§8endge:) o8gdAaopdi
008108607 voltage drop cooiqpiam: 0pSo8m03fGaupSed 6305 pows §89038 [§8e0p88d
208

poen o - 230V single-phase circuit 03692005 copper conductor qpsaadigjao:0pd 16mm? twin &
CPC cable sseaaddgioonsom po 8omenogoopd single-phase distribution board o8 80A o
200536800807 dlods: [g§e0dloopdi 320003¢) cable 2098 clipped direct $& derating factor s:0p5:
:20)q[gC:e§ddlon voltage drop opbggdepbecdan @oms . i column 3 82q 16mm? 220305 voltage
drop mV/A/m 2005 2.8 [gdep

Vo= 30 m X80 AX 2.8

e 1000
= 6.27 volts which is less than the allowed 9.2 V

pown J - three-phase 400V motor oodcdzsan: copper conductor gps3202g0o2:0005 PVC SWA & PVC

armoured cable [§& a30500§:002:3loopbn motor & full load current 20p5 41A [gdox circuit i
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s0qp:00p5 20 8o [§631a0p8i 320005¢) distribution board 208 three-phase voltage drop o0p5 6V
[§8@095 cobs voltage drop qfeoqs ©pSo0pS cable size 8 saodgaeedspSH

60832436 cable 058903 2005905Gio0p5s8 coSeayfea cable st vagrqeS8 voltage drop s
oot GrothmeasioogSs formula oo [GcopS BofEMGE cable sogeSasonian:
qeladgogeaycSgEaloopds

V, X 1000 _ (16 —6.0) X 1000
LK, 20X 41 A

mV/A/m = =122 mV/A/m

@op.p 0g€[3ob[gEaxdg¢ three-core cable 82005 mV/A/m 2005 12.2 [gbom mV/A/m 00§93 9.5
§eox 4mm’ cable 2005 cogsbeoSepeomEidloopdi a3eood w508 o34g8{sE conductor &
current carrying capacity o3 =5[§ 06es0:q§c3260l00p81 2200053 powogE 4mm? conductor 20p5
voltage drop 20305 GogjsSgudep current 08 200Seamé[gé: offg€:clopE 6mm? (I, 00§3: 42A) 03
casGaavegs cobimqaoogd §Boassiaciaf wqto} exblEesdasg:

Actual voltage drop = (20m X41A X6.4 X107°) =525V
Distribution board 3308 §es0pd voltage drop s cOlE:c0pde005

Total voltage drop = 11.25V, which is less than the 16 V allowed

Motor Circuits  motor circuit qp: a360p0S power factor $& 2003a88@000 circuit qp:ogé oo r 56
x 00§93:qpe3a0: voltage drop aoonsogEeoscogselopE voltage drop 0g05g/05epogE circuit 320305
power factor 30: allowance p68EClaopdi Bspbiongn cable gp:aopS euxmiopesdlgoonieom
tabulated current carrying capacity I, 320: carrying eco63Clon cable resistance eoqROyg220R05
reduction cob8E[n woE:o0p5 voltage drop sseolog€ 00deepody §dlooddi ogedgEdemees(st
:25p0:c05g00 200583E68G: cw9o=R6E scope $Ea05BEGu§ el

Ring Circuits  ring circuit 320305 a300p0d epbaopd socket-outlet circuit §oadsa0305 voltage dorp
OgOeIoBqe> 0§pdiqoobeon(sbB designer messé 300{poopd wpbofecon equipment sa:
opS00p5 outlet 0289B0g8 plug gpis: Ge08PepSA control cobgeqearalpé [§8topS
load smicdioB0005 ring o mid-point cp8&oopS oBecpdd load 908 ring  ooBeaqpd
[§8e00g0880005 caeom saqodesedogbasefgdon average figure co8esm: cobosPEEEe0R0H
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Bsgn mid-point o3¢ load 30:0%:03§00008a9i0535q) ROA]IEOg[gededdlon load cod005205 ring
o0b0cd0pE flowing cpSeLepd soooof@ voltage drop limit gpso3d elgeopdedolon load spread

[g8e000 Feefgeacsan: d3[goddeogsencyod 0godqodglges c¥3a0gu§eocon

Short-circuit protection

Cha pter Sections

o

4 |—434,473,543

Ao

Circuit 92005 83266000 conductor qpieil 3agoSzaenigpiam: ad3dgodBiesn0dozé e§o0hoobeot
26558 0082030005 short-circuit current 320z protect (r68EG3: 06600:9§S 3600pdi w08
protective conductor gp:eil 8agud3aeniem: 0g0dgde$c83a0[G: indirect contact [gd[gEse protect
0gBef 590peB BnbqBeps8 ASpSafoops BoBeppSEbAbopt:

Short-circuit current qps [§9§§0pE protective device 2005 fault elopElgdeoon thermal $¢ mechanical
20Jo00deepadqypiadon  protect  cpbeodopdi  Belopé  conductor  gpimv:  saguSeeon:
2005605epagE protective device 6 rating 2203: 2005¢05q§ wadmabeon s005008qe3dgé design
current [§8eam I, 2098 I, 0005e[08:qo00333 I, c005cupd: w[ofiooEqgo0pS overload srefgmees
320305000(gd[Gs short-circuit protection $& a0 v005e3c0

Ro5g0de $6908320a0pSI 00w 0o69messE  switchgear o3wwpoS motor starter ©o0p50%
20p6c0088c0qs ;[qEad: short-circuit current o8 wSon§eoon fault rating [§EegequSa§igbom
30300326$5E minimum short-circuit current 520 8dggode$[gdom circuit 2038:§ conductor 0300p5
short circuit current s protect codefopE: 0deaoiqSfgddloopd

GomCig§eon 329050009 IEE Regulation 434-03-02 sq) conductor qps3a: protect apboosgaas
6[g226509E:30905 030g05086e0:§ecd[gE:(gdAloop5I conductor gp:sao: overload requirement
Q2320305 20gud8r02:2005¢05(Gsdlon ols03el current-carrying capacity oopd protective device G
rating 68?05 ocodwy a3c8om protective device @i breaking capacity 20pS protective device
o0bsooonieon Gsep § prospective short-circuit current 63a0050000s wcuSomi protective device 6l
load side 0pE§eao conductor qpzoopd short-circuit current 320: $§Eqp0§oopbup vpso§Com current

limiting type 3265$¢ fuse 8200z circuit breaker o3 32034g S5
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coqpieomnzeqodmeessC wols rule 30: motor starting current 320305 protective device saos
20guS5002:0005¢059e00n  motor circuit gp:ogé =93:0[g[gEg0m BBewndddler welesdf:
$o0p5 IEE Regulation 473-01-04 30z 3p0digom protective device &l rating 8360l 0g€ugonpdal
design current 360l og€oongonoSom conductor qpasan: 32go88e00:2005¢05200) 220005 mEEBGR
20pd immersion heater 0303600 3a6[geacs§oaanaddgidloogd

0o€s case gp:op€ calculation 0od90opS:03000 conductor gpseaogad short-circuit current gpse protect
p68Eqs 0bee0:q§c8326dl00p8n single-phase $E three-phase four-wire ©20p3 power supply
qP320305  328690:  short-circuit current oopS phase & neutral safopigbedieom  fault
clopSomnlgbep wobigEooa5a8Eea0n formula ¢ .

T

ph
pn 7z

]J n

0038 Inn 20p5 phase $& neutral safoypegBedopd prospective short-circuit [§80 Z,, 2998 source ¢
dircuit of 9205:080360908 o8asotaniean phase & neutral sao3pi impedance [§807 Vo o9
phase & neutral 3o[o3:8e00 voltage [§8cloood

20003¢) supply 2098 three-phase three-wire [§8Slo> phase $8¢ malo3rdgdedloopSsa88ed: short-

circuit current oaé

P27

ﬁog& I, 20p5 phast to phase prospective short-circuit current [§8om Z, 2095 source ¢ circuit &l
3260:0303EenE 200500500600 impedance [§8[G: Vi ¢¢ line voltage [g63loopd

Protected coGoons00pd conductor gpssacged protective device 2005 opdqogpeamsegi§ogt circuit ¢
disconnect [g®opd 320: ©bGe0:0m Regulation 434-03-03 & formula ¢ g&[gjconseo0n maximum

disconnection time $& §E:008lepdi
k

ra

N

~
F4

5=

>

b—

ﬁog& t 2005 g¢[gjoonseom 3[gEads disconnection timer k 2005 oppBean regulation ¢ g§jaw2005

conductor material sa§gzsoon  fault [96clos>§§q initial temperature $& saedloonpSeamn factor
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o069s¢ conductor & insulation 320305 on§a00d0026000 temperature [§dloopd S 2005 conductor
@ cross-sectional area [§6o I oo fault current [gddloopSn

=000S¢] actual disconnection time 00p5 0.1 secs 236005 BaoodenqpspS:3dlon manufacture ad¢
q§o0pd protective device ¢ [§odoo§:Bieoliepd actual energy & woliel 00§a3:a0pd K’S® c00d
ceompegeeo

:08690s  short-circuit  current  903c¥=e0dlon  fault  current  8:eso0pdmagSop  §epd
5084888050005 live conductor gl 93403 cpqde w88 gBeogiean ogedgPdaqp:
Olesep conductor ¢l operating temperature $¢ conductor insulation 330305 temperature limit o3ga0s
QEsqiopo  0gedgIedap8Ealaopdi powrsdy¢ copper conductor opE standard PVC insulation
Ol§[a€: 320305 sa[gadgtigjoosoopd operating temperature 20p5 70°C [gdos PVC insulation 220305
limit temperature 00p5 160°C [g8[g€:elo3p¢ ¢iéig0n§03:0005 115°C [g8[Gs 00085350005 conductor
&l resistance o3 s>adim|godeo:wpd temperature ofgdAlaopSn

Earth Fault Protection overcurrent [g6eoa0pd 00oB00dd20p5 phase to earth fault [gdom
0o€s5Co005a8Ee0 rule qpizans IEE Wiring Regulations & 3208: §6 o€ [g€e0p8Edloopbn vas case
og€ protective conductor @i thermal capacity 320305 93:8q$o0Cecydg e§adaopd segEdem:
$5:c08:580905[5¢ 06e00:8EAl00SN

ooedigy @om: 54G s 2203gepd[gbom wofiem: co05505002:00p508 20pS @oo: og).
[58k00p81 22000S¢) protective conductor 20p8 phase conductor §& eopp8eoon material sajpzen:
[36010n cobeeontioz05qi05qypisaa: [girpbaepS[gbiloopdi avmieqfronean sagudssen: 32t ki/k2
[58 efgpoSeoiqepSigdor ofogs ki oopS phase conductor material s20305 k factor [§802 k2 00g
protective conductor 33030509600 conductor material 220305 k factor [g6cloopbi o300 IEE
Regulation 543-02-03 $C¢ o30508qSsacdco  protective conductor 030005  10mm*  sadlsand
0a8:0005(Bseo0n conductor 0320pS copper [§8q§c8326300p8i

1.0mm? ¢ o3¢] ©p520p8 PVC insulated $& PVC Sheathed cable qp: mdlsa0808038 protective
conductor 0069 (caggecn[gdeor twin $& CPC cable) 03205 IEE @uxs 54G $& a305p8qupdigdom
protective conductor @i cross-sectional area 20pS phase conductor esnodcoSqeoepdi @LIE0RS

aluminium strip armoured cable gp:za0g0d=adg8Com MICC cable gps=acode  protective
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conductor &l cross-sectional area 20p5 IEE ooz 54G $& 0305080 §qdlepdbi 35mm? cood[keom
cable gps0ood[Bdlon @oo0pd standard wopcbeam cable size o3ooeusdEom wosmaclgsacsogt
cable & e§00500690¢[gEeomn agudsreniad egiguSilepdi wpboopdmeegmaesogtesd  indirect
contact [98[g€:e  protection pS8CeoqSeaogod phase  earth loop impedance s

03050005 $329i05330: @uugE §O0&e3NE vapbesoEdtaoi

Protective device
characteristic

e

il

&

'If Fault current

Disconnection time ‘t’ secs

¢ J- oG Disconnection time “t"o3 gpegq§ 32004gjaopd protective device &l characteristics curve

(Trevor Marks)

30300505:008:0089m0655E protective conductor 2005 thermal effect qpso protect co68EafoxpEams
006905 $[gd0m aBaBeom 0gadqrde3: IEE Regulation 543-01-03 ¢ eedlgoonieomn formula sa0s
320p{gjo7 0g054)0>§ 800

k
ﬁog& S 205 protective conductor 350305 cross-sectional area [go[Gs Ir 20p5 earth fault currents t
20pS protective device @i actual disconnection time [gom k 20pS IEE m00§: §G 32q[gdcomm
conductor materiali insulation sa§jgza00s initial $& final temperature 020503 3260l 0zEaregdean
cn b osg
000005 protective conductor &1 320500005 cross-sectional area 8: 005q|09¢32q §§ PG

328690 cross-sectional area 0332 &E:09S305gS000[gdlo0pdn
It 0§53:03 6320050 formula [§E 93¢go5§ESloopdn
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I

oh
If=1f=£

Zs 00§33 Ze + Zing: ¢ 9§07 0038 Ze 2005 0bes0ing0d§eann circuit & :[gEendoz§ear phase
earth loop impedance [§602 Zinst ¢2¢ actual circuit & phase earth loop impedance [g&dloopSn
Disconnection time 't o3 ¢ J.0G 03 protective device characteristic ¢ §$CJloopdn cgodgEdqean I
00§53:3200 current axis ¢ line oodeloppEiaans spodgiagod§eox protective device il characteristics
a303€eeant a3ooniqulepdi ols line ¢ characteristic 9§ o8eox Gsepe horizontal line 202 time axis
a3 B[e€egé Badeomn fault current 320305 disconnection time o3cos§Edlaogdi
26qE0FeoNI!HH!es$E Godomzoong§ed fault [§Bslod conductor & temperature [gBeon k
0§33 egegdes[gddloogdn  protective  conductor  maessEcopds o€ temperature
[4Gonodconeoq§ current gpssans  carrying cobwpdwopodeon twin & CPC cable opC protective
conductor 20p5 cable sa0pE:d§eo0500pd: dodmaalgeaesapE current o3 carrying cpSepSeopcbaolgé
0ol:ell  temperature o cable 22038 live conductor qpisC  maopopoflgbom  ©pboopd
c0beemnCimgodmcodyqp:  eedfgecondon  cable &l sagEedieomn  gE[g8€a0pS  operating
temperature 0o 0peodlepdi

©050002002:9$¢> 008000 minimum  fault current ooo[gbo>  conductor  gpssan:  protect
c0600:§§0RC spcgssreeBioloopd odeloppE circuit 0od9o0Rd short-circuit current saos protect
c068E200503 0Bee0qs RODYOGOE9EIgIRSeoRepSeddon earth fault current 205 short-
circuit current coodspdiesdlon live conductor gpsoopd earth fault current so0s  protected
06002:200503  [g&copbodeaniq§adsnddloogbi g€ seadigeo formula ¢ocopS: short-circuit
protection $& s2090p0E[gbep disconnection time 20pS 0.1 seconds a3ewr05 manufacturer &
2005005gI0563005 codPdlon [godoosiogniepd energy It aopd k’S® $C short-circuit current
aprpaiot §epbecsgd

905000198  6§0050008g500093essE  conduiti trunking $& cable o3el armour o3oE§eom
resistance 0300p5038:0205g/05§ 326eg0%:dlooRdI
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Protection against Indirect Contact
Part Chapter Section
6 —/ 54 — 413

26[gdc3326q/05qp00p5 IEE Regulation 413-02-04 $& 030503qepb[gbomr vofsop€ protective device
o}el characteristic qpsi earthing 8odoodsgqp: $¢ circuit conductor gpseii impedance gpso3o0pd
2698:008058ESE earth fault [§8es080p8 exposed 8 extraneous conductive part qpiogS
[36eTconwpd voltage & magnitude $& duration oBs:: oos05 accessible OE8E[RELSE
PgepcSoqeepody o[ge&&eoxco

00&:032061052005 subject $8932038: oqieepadesomI vooe 31052005 equipotential bonding [g&(G:
30800mq0520p5  mcdmpeaqpod  disconnection  [gBom  0o8: 308003059008 wopma§Sags
000emy055E copd: 2005a88esAaopS

qE:qBaco8acu8agnicopbooniqepden 520003 fault o0pS installation & 3e[g8e0S038[g8Am
equipotential bonding 0690005s0000y€ installation 22038:§ exposed $& extraneous conductive part
qpopE oppBeom voltage o3 edledlodeadloopd exposed $C extraneous conductive part gqpsogé
[6edleom voltage 20p5 fault current [g6com Ir $& source neutral ¢ 2005 installation & main earth
bar o303€esnE §esoopd main equi-potential bonding conductor gpsgEopbseoadogudoon:aopd
protective conductor ¢f impedance o8 afgroS002:6a> 02§3§BAaESH

Installation 3a03€:03¢ fault [§83dlon voltage 00d9aopd exposed conductive part opEgdedan
0p8[gbom 0o8: voltage 20p8 ¢ .08 opE[gootaopd=ec’E: extraneous conductive part gpiogSedl
edlod20p5 voltage coobiofienseowpdi ¢3aq exposed conductive part o€ [gbedlaoneoms voltage
2005 Ir (R; + Rs) [96om radiator op€fgbediaoneom voltage 20pS IR; [g6[G: qcodcoo potential
difference 2005 IR, [§0dloopSn 0o&: voltage difference 2005 150V gg€wn:8€[gE:alopE 32603532008
P5epcSe0apb

gon8Bicp8 electric shock [§8ed3dlo qf88e0m [GEic08ema038:320m00p5 3aq05 oBiqod5S
200568807 vooeZgP5ES voltage vwaN 30800pS WESgieadgElgS disconnection [§6oopd
$& 000BuomagI5a0pS environmental condition gp:oBlgBle3dtoopSi
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Exposed conductive part

...... &
L V=1 (R +R3)

Ry V= liks Ry T  Fault within the installation
Earth |* . .
Bar !
e | 11131
C 1 . e E 5| -

<°B J- 08 Shock voltage with bonding (Trevor Marks)

Fault [§8e505038 exposed conductive part 20: BBeoged0S(g8:(sS electric shock sa[gE:zaco§(gblg:e
[PFpomin§o0058Eqs 300305 IEE Wiring Regulations og€ earth o8 voltage $& environmental
condition gpszaed ot 00pd8eam salgad: disconnection time o3 cwS{goon:dloopdn condeametsoons
ean quap: [gecgesayfgbom Gricobigpiasesst oodenieobaolyst clggodqpist qdsOqpie:
005e0€[eom esepyPicadeoo> normal environmental condition §eseoon Sac[gEacsgP:E0R05
disconnection time sa0: IEE Regulation 413-02-08 op¢ ewlgoon:dloopdi environmental condition
4p1oopS 330005668[G89008 Z2efGEesqpisS 60305a83dm disconnection time qpig: 6oyt
sfgrieony precaution qpism: wbesnSaESi§idloogSt woSileomn salgeeesqpis:  special
situation qpz0pa005¢0d0 wog:ofza: IEE Wiring Regulation qpsei 3238 & oglawdigoon:dlaogd
Circuit 00892005 2005005§§32028: disconnection CO&00R503 adigo58Eq§ea005 0gadqI0Sepogé
circuit ¢ s2e:§ earth loop impedance o3 addgo5q§cSea0doopdi wo&:a80g03q0Sepogs Z: vy
2005005600 circuit 6 origin ¢ seelgjaopd phase earth loop impedance o3 93§q§c3a6(G: Zng: [9E
qpSpg$ioapd circuit of phase earth loop impedance o3copS: 93&aommqdepdi overall earth loop
impedance [§6@000 Zs 330: 6320030132038:a3:{g058ESloogb
Z. =T ¥ Zg L)

Zins: 0005 circuit phase conductor Z; e impedance s22¢ circuit protective conductor Z, &1 impedance
0} 636 EEE AR08 02§EBAE coomapisan: oopSeann cable sopaeridpgancych Zit Z
$8[g¢ ewdlgooniclaopdi earth fault current gpseaogod conduit ¢l impedancer trunking $& armoured
cable gp:030388eacn armouring 0208036l impedance gpizanicopd:  copdogiogodqded




26qE0%:dlo0pdn 35mm? 3203§eo circuit qpogt 3a0005605[g920R5  impedance gpigdloeom
$E& 2, B3 Ry $E R, 020p3 resistance qpisslgd saon:adiesSgolepS

cocBe0gEmiss Zs 0089 589807 cgoSaede SBeunod B&0mg§ecs actual value qpiaxt IEE
Wiring Regulation og8asSfgaomion wo8ion§cBionns weaqBrgSqeon ogodqedefear oo§oBiam:
98[gjoon:e000 00§ Beqpist §E:008[gE 3¢ disconnection time cood eeoqbagscoconeor
653380303600 §eqtsoopd installation 00d9aE Z: 00§03:00p5 installation &l origin & =a[gEwod
3E§eocd8epdi [Brwnseoon commercial building o3wwpod factory gpsopE Ze 6l o0§o3:a0pS section
distribution board o8ewpdb final circuit 820305 distribution board ¢ bus bar gp:ad feed cpGeomd
circuit & Zs 00§ 03:08[g8aopSi

Calculation qps=ansadsopl saodlgjq$ Resistance Regulation 413-02-05 o3¢ fault current
[90500§:8:0084(g8sclopE oBrconaopd circuit conductor gpsell resistance s copdogieqogadeo
qopd 0p eedlgoondloopdi Beaod protective device 0692005 Wiring Regulations &l Appendix 3 $&
o305283(8s earth loop impedance aop5 Regulation &l 28E: G § @ooopCendgoonieam Zs 00§03:5¢
30580 circuit 20p5 Regulation 413-02-05 $& c050050305p80lon temperature o3:coo[gCselope
oPsconep) resistance o3 ignore cp68ESloopd 9053600 3a9i05¢n protective device ¢ characteristics
qpsoopS  manufacturer ¢ Goseoon characteristics qpsg Regulation ¢ 00§3:qpisé 0ppdg ©§3dlon
Appendix 3 $& 030508¢8e8Em: addgo5a§[gbiloopdi Regulations & 2288: ¢ oplaesdjgooniean
@0 ZS oo§odigpimn: m0008¢] main supply @ open circuit voltage 29p8 @oddigpie
26[gdoonieon 240V §¢ oF[griesddlon [gScopd pBeuqllepdi characteristics qps 20p5 Regulations
& Appendix 3 $& 0o3058[gE: a3wupcd Appendix 3 og€ wdlo€3dl conductor i resistance saos
conductor & gsq| operating temperature & conductor @i insulation 0§2005 temperature saed o8
20009qeRd[gb0loopbI powdsiy¢ PVC insulation 320%3gjo0nie000 copper conductor 0090RE G0
load =ac[gaacsd) 30[gCed: gE[gjoonseoon operating temperature 20p5 70°C [9do PVC insulation
205 00§2005 temperature 20pd 160°C [gbep Gbsg| 00§B320005

70+ 160

2

=115°C
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Insulation so§p§Emo0305 O0S load soc[geacsop wopajlgpieocn operating temperature  gp:
fab:clopé  seapdgecos  insulation  saqpesedimediogbgonpdom  gig  ogabqEdqevepdy
pow=dge 90°C §eoon conductor op€ thermosetting insulation Ao 0oEs8a0905 on§oocd
temperature 0008 250°C [§66055 gy 88 2008 170°C [§8euupdi Bsacn oBoBoam i)
§3:0303  protective  conductor 330905005 03aBgIESGLERS[EBT3AY  wo8ion§oB:a0pd
protective conductor sadmeensé 0ol 088 install crSoonapSmaedl opEenpSdlacpdi
protective conductor 0>890a8s08contganpS safgpaar live conductor qpisé oBeogy o8f§S:elTE
0o€:6l operating temperature =20s Britain 0p€ ambient temperature 22038 30°C 0p ©odupclaopdN
00€:036000 326[g2065320305 (6g| 00§53:0005 95°C [gBe0o0pbn metal sheathed 28wwpob armoured
cable g8l wo€im0305 60°C vpupeo§om wolimacgnd M§a00S temperature 20pS o
conductor & insulation saedlopE  goopbeooopdn IEE  Wiring Regulations i 3208 §g
opesBfgaonienn aamigpiaapd sefeessEdEmeogcd efeSiconeos nitial temperature $
0§0005 temperature qp:o€[g&dloogS
008293 005q05qfoneom qS:q) temperature 20z conductor @ resistance 50z 83:§o5q§ e33053)
formula 53934G07 cg03qE56a%

Ry, = Rap(1 + ety — 1)) 2
ﬁog& t, 2005 final conductor temperature (pows - 115) [g6[8s t; 20p5 conductor @ resistance 20°C
og€§eomn Ry temperature (9o a ¢og aluminium $& copper o3sd9ond3a0305 BS 6360 924
resistance temperature coefficient [§8@oon 0.004 [§8Aloopdn 2003 t, = 115°C §& t; = 20°C
o330: formula 3209E:00p503E:0305905[gEgE 115°C 0pEeamn resistance Ry 2005 20°C o€ §epd
Rao 3202 1.38 [5€ efgpoSoonsg8io8gddlaopdi
35mm® c00588[Fieamn cable gpi3acgoSe  reactance o copdog€iupencoigepdigdeandoopds
reactance 00$03s00p5 temperature  830§z00056epodgedgticlopE reactance  oo§oBmacl0d
temperature 320305 adjustment cpbeugsecdaadeor

[0Fkenseoo cable gpisa: 320d4gepSaddlon resistance 0o6900pb:a000PE53 cable ¢l impedance o3
32004qjqepdlgdom 6320054 formula 033203dg[g€gE impedance 0o§53:03 Qg8 Edloopdi

Z=+r2+x20)
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Summary (2256q|0)
Distribution s& final circuit qps:sao: design cPOdqSIR0d  degodqEdgepoRE  c83abeam
580z Spiom: 905:eaS .
(0) maximum demand SogoSqedepogS  diversity Bsabeomcsepypiogl 28BS
copSog8iagabgdeod
() Supply 026936556 B=266000 maximum demand q§88[g8: §odsan: electricity supply company
¢ sf§cSeoee
(o) supply sa§pzaom:5E frequencyr 0o8:00p5 single=phase 93wwp0d three-phase four-wire,
50/60Hz.
(o) earthing 20905 B80S 0820005 installation op€ 328053208: :[gd A§aopd system
5020089
(0) installation &l origin 0g€§oopd cut-out (fuse) &l 2a§jses02:5¢ rating
(00) origin 0g€ §opd single-phase prospective short-circuit current (Ipn)
(c) 3200056] supply 20p5 three-phase [§8dlon three-phase symmetrical short-circuit current
(o) origin 03E§oopd =a[gCed: earth loop impedance, Z¢
(p) distribution 320305035¢2805(G:e5005038 load sagpsediadgend csep=a&iopd distribution board
8 BBt conifdh
(G) installation 0o690d:0pC =a0ddg|q$ 220305 protective device gp:z: 935godAl
() opboopd circuit qps3ad: overload $& short-circuit current gpiofe protect YGRS
safgrropSoopSolem:  short-circuit current  0o8&poopSimaogoS  protect cobooipd  ©0p50303
54505
(6) circuit 0698220305 wpSadeoon derating factor gp:z: 22034gjo0Ea0p508 addgoSdl
(q) circuit 5898320305 832660 live conductor qpici sageSsaenigpian: sdfgc5dN
(0) circuit 02898330905 voltage drop qpicBogoSeeS: w8i0800e5 e5888ean owmlE ofsh
Bobesodl
@) ogiquSconGieon conductor gpseans short-circuit current [gBfg:e protect cpO8E[RE: §of

600gPesEodee0:dl
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(00) installation 0o&9ad3a09053209dg/epd protective conductor gpsel 82god8e02:03 REdgIESdl
(00) circuit qpeoopS indirect contact [gB[g€s3a0: protect cp6§EG§o§ coogpesCodesosdl
(o) main equipotential bonding conductor gpssan: 3290S=E2:000500AEkes705 ©pboopdodaa:
bond cpSoonzepSad addgoSdl
(0p) saopmcfgmesyp:ed) obesogf 56 30005¢] §onddlor cobogpiead cabslaepd bonding
conductor qpe3a3: 3290532001 2005005qH
(og) distribution board gps¢ circuit qps3as supply coOepogE socket outlet gpss oodesepy
oodesepadegelgptsooduymandigoopd portable equipment gps 98ewpod hand-held Class 1
cquipment  qp: 520§0pSosboacy  GeworBeobsaohfoos equipment qpr  s0§aopSc
GePe§eq03 0besoiqupdl djoBodeso: apgodepogt

() CPC &l impedance o3 02§2005(8s IEE @oo: 41C $& 030586065 Bewpod

() equipotential bonding conductor qp:3x:  distribution board ¢ o oppdeon
:qudmonyC install cpbq§s¢ main equipotential bonding conductor gp:=cdEs  opoBeom

extraneous conductive part qp: [§dcoq$ 0desosadigodeusqilepd

(og)) switch gpsi isolator qp:s& emergency stop button gpsean: ©pSadesepgiooniepdod edigodq
Olopdu
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DISTRIBUTION BOARD REFERENCE:-

1| TYPE OF CONDUCTORS

CIRCUIT DETAILS

CIRCUIT REFERENCE

LIGHTING LEVEL REQUIRED (LUX)

REFLECTANCE LEVELS

— ROOM L x W
"~ HABOVE WP < (ROOM L + W)

UTILISATION FACTOR

MAINTENANCE FACTOR

LAMP OUTPUT

w |~ o &b

NO OF LUMINAIRES = L X W x LUX

LAMP OQUTPUT < MF x UF

10| NO OF SOCKET OUTLETS

11| LOAD ALLOCATED FER SOCKET OUTLET

FACTORS
12| TOTAL LOAD kW
OF CIRCUIT [SPHASEzzﬁiiirfﬁf]
13 LOAD WITH DIVERSITY
14| FUSE / MCB TYPE
15| FUSE / MCB RATING
16| CORRECTION FACTORS
GROUPING
AMBIENT
THERMAL
DEPTH
17 | CONDUCTOR SIZE AND TYPE
VOLT DROP
18 mV/A/M
19| LOR.

20 | LOAD CURRENT (FROM 12 OR 13)

21 | TOTAL VOLT DROFP

22 | TOTAL VOLT DROP (RING) 20 x 0.25

23 | MAXIMUM PERMISSABLE VOLT DROP

IMPEDANCE CONSTRAINTS

24 | MAX Zs (FROM 41B1, 41B2 ETC.)

25| Ze (As given, measurad)

26 | ACTUAL Zs

27 | CHECK 26 =24

THERMAL CONSTRAINTS

28 | FAULT CURRENT

28 | ACTUAL DISCONNECTION TIME

30 | MAXIMUM DISCONNECTION TIME (Regulations)

31 | k FACTOR

32 WNMUMSEE=PEE_%EMf_

33 | ACTUAL CABLE SIZE

34 | TOTAL FACTORS PHASE & CPC

35 | CONTAINER CAPACITY FACTOR

& J. 96 &[g| design record sheet 00696 32805323E:0usheet il layout aopS designer sz assumptions

qpssC design data g 0g05/059q 08Pt dsdodIY| 9odoxz00:8Eeodoodi

apapeorpi: ¢ cofengbooagomanigpoopd
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0o8icoopS eayopoerefionbaf§on sacodsdumaepSapiam: savelfean case qpicopSi§gs
Cloopdi powrzdgC IEE Regulation 473-02-04 03¢ 00ddondepean circuit gpseans fault current ¢
protect 8§ oclmebelopsigedoontaoonpdt 8g design schedule oo8gsm: ¢ o6 op8fgoon:
o8

Worked Example

Factory 0od9opC boiler house 33008¢:030I§e00n kitchen oodgean: 9§08:0005680005(03p0 lepdn
installation 320:683005dl3g/05320005gpizeed ¢ 6[gdom apdesoalegdi

Factory 3203&:§[G: cobeeonts load oBcopds cu:§Coopd =08:ed: distribution board aopd kitchen
3038: distribution board 32006000:086000 GgepsE 80 60 ¢ GuazPCloopdH V5§ §eseoo board
a3 GG supply 20p5 400V, three-phase four wire (g9 single-phase short-circuit current 20p5
3380A [gdom three-phase short-circuit current ¢d¢ 5518A [g6dloopdi factory distribution board
og€§eoon phase earth loop impedance oo§a3: Zs 2005 0.19Q [gdo board 2208 three-phase voltage
drop 2005 6V §oloopdi kitchen a3ag00008:005 feeder cable so0odaans structure &l giods0[gEage clip
direct ssgEagudon§iom afgrieoon cable gpisE group doonsgscopdie§eon

Kitchen ogEaaaddgic8eoon proposed load gpsaans eaanadapesdlgoondloogd

Three-phase four-wire 3203ggjepd 0@a000080E00:6000 equipment gp:

2-9kW o3:80pd hot plate qpsi 1-11kW o3:gepd fryer 1 1-12kW o%:gepd oven $& 1-25kW adsgood
dishwasher o3[gd0laobi

Single-phase 32034gjepd $ea000680E0ms6000 equipment gpz

1-1.5kW 03:80pd waste disposal uniti 1-3 kW od:§eod microwave oveni 2-1kW adsgepd freezer gps
$C 6A 05:80pd kitchen lighting o3gddlooobi

Single-phase 32034qjepd 6000680860060 equipment gp:sé socket-outlet gpsi

00&s0303E 32A socket-outlet gpiod6s0Comseom ring circuit 0od9dlgom 4-1kW o3:g6pd food mixer
qPesC 1-1kW 232800 slicer $& 320p sundry kettle gp:s¢ boiling pan gpza3dlo&dloopd

Boiler house oEad:gepd equipment qpssao: kitchen distribution board ¢ supply osepdigbom load

o3¢ boiler control panel o3 supply osepd 6A single-phaser power factor 0.64 §eoo> 3kW three-phase
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400V three-wire o3s2034g00pd induced draught fan $& power factor 0.61 §eooo 2.2kW three-phase
three-wire o3=p0ddgjoopd forced draught fan o3dl§o3dloopdn motor 0088 starter gpszacgod
overload qpisacslst 5288032 4.5A 320005905 6.75A & 3[gEed: 9A Upg) con:§dloopdi

Ring circuit 20p5 38 8omgpSagpiom safgpieomn circuit gpsoopd 18 Somgpdagp:dloopdi kitchen
distribution board ¢ installation 20305 heavy gauge steel conduit g0 9g0S00§:lepSi

Working:

ooouieds 338600 35essS 3386 esepypiogd diversity SoopSagSiadipoy maximum
demand o} cgoboecdagfgbdloopdn phase oprponpiopbasopdijepy load qpraopbeopds wojgb§tets
balance [§6csqupS[g8om single-phase load gpsoopScopd: three-phase load qpisd Gepesdes00pd
[§8ep comidd[gs ¢oSamicabesn8onbdlaspbi distribution cpSe8ea arrangement 2008 & J.0q
$Copeuoodi three-phase $& neutral d§eoo power supply op€ resistive load circuit gpszacgod

phase current 83:0305g/05025[gb0m oven 320t POEICO:EDS ...

| _ kw1000
b axy,
121 lgad= 2= 2000 | _uugon

1732X 415
a3e[opE 20A HRC fuse o3 sa0digiCledi
abomapid&adon formula aogS maspSiceS agiagriom power factor BcopSogiogaSqed
cozqdlepdi 3kW induced draught fan 320z pow|gg@eadd ..

. __kwx1000 _ 3% 1000 -

L BxV, xpf 1732X415X0.64

oi0g8 fuse s starting current qpisa0gado3dl copSagSiofioniaoniefcdeadgticois 16A fuse
opr B8k sofEpiao0 circuit qpisacgoa3aopS: 3300y ogodeoS8EAaoaS phase ooB98Y
load 2005 diversity o3copSogioSienfBresnciogl phase 08988 total load 30 o3efiGe
88600051 coomiogtesdGear [GEcopSBobaoieom load 2008 Actual load x % diversity [§8laopn
RobofEesE afirooecx sefgapramr co . g 038 euBlgooidlooph
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25 kW 3 phase 4 wire Dishwasher )
isti New 12 kW 3 phase 4 wire Qven
'Ex sting Kitch 11 kW 3 phase 4 wire fryer
actory dEell 9 kW 3 phase 4 wire Hot plate
distribution distribution 9 kW 3 phase 4 wire Hot plate
3 kW 3 phase 3 wire |.D, Fan ,
board board 2.2 kW 3 phase 3 wire F.D. Fan Single core PVC
1.5 kW 1 phase 2 wire Waste Dis. insulated cables,
3.0 kW 1 phase 2 wire Microwave :
PVCSWA&RPVC cable 1.0 kW 1 phase 2 wire Freezer anciad heavy.
400V ; . 1.0 kW 1 phase 2 wire Freezer gauge steel conduit.
clipped direct 6A Lightin
three-phase gnting
four-wire 6A Boiler panel
32A Ring circuit
supply
60m Spare

-~ -

¢ J-0q kitchen circuit gpszaogad work example 303058(Gé4gig$ distribution diagram
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0BcBoq0qeBeea0d 3000S¢) three-phase load qp:d) single-phase load qp:og8 wopa3gpieoon phase
angle 8o @om: . opSmeodgoonieoniedéfgiigpioopS 00S0mieedtfgsipdsbantor
cooSeogmegeeesoa8euatimngndea: :[§a3ad ignore cpbdlaogdi

oosmegaaesopt load qpsad: 320005§Ced: balance [gbeoom 3a[Gpodooicongsen ring circuit
02890005 32A 33203488 e00500pS: coBioeana: 3§888:108 F05GpSernoScd cbs socket
qproogSoSeqt 6pSoops load gy sa0groffenr seGmageog: Geoog

008:0305:00:6pa8 3250005038 demand wpSg83a60p503cuRSe000E0REES[gBO opmaE
o€ 10% o3omugeodlepdi volselopé salgéad: demand 2005 137A ggboneoepdi odadean load
2005 328:05:6000 HRC fuse 9ogud3aoso0pd 160A [gdfgselopE 0ols fuse a0t 00§ distribution
board 330905 egiquSeSy

Kitchen § distribution board o oguSon§iwpd feeder cable ol 3aguS30:320: 2005005dGoREESN
cable 320: clipped direct $p5dgEogudon§sconiom overload [g6§E0p50p 2005¢90d00e0m6[PE
co8sefl saqeSmaenismioncSecdepogs fuse rating I, 52038:050058updI @am: 9.0 1 60FBd o
F0g03pdeonees]l 70mm? PVCSWA & PVC armoured cable 320: 3203gI8€0om Iy 30059 192A
8005

65005000808 3655E kitchen distribution board og€saadsgeom load qps3aozed fuse rating soos
2005005q§[go0 adado0odwodepoge factory distribution board op€ install cpboonsoopd 160A fuse
2008 eombigo discriminate v688c0q8 20BGegiqLSqerSi§BdloopS Besnod wpSaodd dircuit
qpso0pd short-circuit current 03000 protect cPdRS .. podENYE G606 overload
[98[gC:¢ protect pboodsaopd resistive load qps [gdAloopdn final circuit o005  diversity
o3oopdog8imaadicfgglielops diversity [gEodioncomeom @wom: ) § load qpisan: fuse
590S3209:00550056p0p8 :33:6gE8e0ns0N
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Table 2.2 Tabulaled ligures lor the worked example showing current 1alings

Circuit item Load Diversity Revised Red Yellow  Blue
kW % fl.c. Load phase phase phase
amperes —amperes — amperes

Three-phase loads

1 Dishwasher 25 100% 25 34.78 34.78 34.78
2 Oven 12 80% 9.6 13.36 13.36 13.36
3 Fryer 11 60% 6.6 9.18 9.18 9.18
4 Hot plate 9 60% 5.4 7.51 7:51 7.51
5 Hot plate 9 60% 5.4 7.51 7.51 7.51
6 I.D. fan 3 100% 3.0 6.5 6.5 6.5
7 E.D. fan 22 100% 2.2 5.0 5.0 5.0
Total three-phase load 83.84 83.84 83.84
Single-phase loads
8 Waste disp 1.5  60% 0.9 375
9 Microwave 3 60% 1.8 73
10 Freezer 1 60% 0.6 2.5
11 Freezer 1 60 % 0.6 2.5
12 Lighting 6A  90% 54A 5.4
13 Boiler pancl 6 A 100% 6A 6.0
14 Ring circuit 32A 32A 32A 32.0
Total load 92.99 93.84 124.34

Fuse rating qps30: @oons 1.9 g€ oo &slgjpaon:cloopdi circuits 6, 7, 8 $& 14 o3aan: overload [g8[gC:
¢ protect cpSaomiom safgpraa dircuit 030085 Bea0bso8amiea load qpi§Be3 dlaaph
8aoob freezer qpiogé compressor o closed circuit 3a[gdoBAB80pS Boa0aGs08m: 60>
load [§8[o307 08:08038 refrigeration cycle 2308 fault [§80ga:3dion [§c5e020588q8 internal cutout
qp: A§[o3dtooSi

0S¢ circuit gqp:a: group 3ooo:ddlon derating factor efogpé circuit conductor gpzoopd
equipment & terminal qps3cR05 SacoSI!O§OFesc00pdl AeloPE dircuit iz Fgpiom
derating factor 220305 co€aneomEsgsesmnt(gipdeosqdepdn crcuit 1, 2 $& 12 oden 3dgn: fed
b dircuit qpgdlogom oy§§ean circuit qpaan: 683005313203¢: group Foodsdloopdi circuit 3,
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4, 5 $C 9 circuit 10, 11 & 14 circuit 6, 7, 8 $C 131 conodeogopd equipment cox§edeomesep
20305 3s08e[geoq§sa0305 8odo group dlogdloogSi

Installation 2005 thermal insulation $¢o8eogge§ieoaooa3al installation pdepd e§uonoopd ambient
temperature 30°C coobecogPog§eon esep ofgboon odelopE HRC fuse gpssan: 32053gI0m
protection cp53dlon 0da8eo0n grouping 330305 derating factor o3 3203gjqe0epdN

Circuit 1, 2 $& 12 03200305 cable size 03adgodepogt @ux: J.p pewdlgoonsoopd design current ¢
a54505qJod

Circuit 3, 4, 5 $& 9 030005 G066 load ¢piydlgtselompé short-circuit current o300
protect cp6§c8326cloopSi circuit ecoipoopd grop Foondglielopé @um: 9.6 ¢ ewdlgooniean
derating factor 00p5 0.65 [§6dloopSi dBeloppE overload 20p8 ooBEsa500pS:0386[36880y vpeoom
cable 0389320905083386003 current carrying capacity 5: 6320050132038:0305905969 ..
ocouBigp fryer 320909030550569% ..

L 15.3

L = - sothat I = =23.54 A

1 GXAXTXS 1. QB X1IXTEX]

303005004gC0R05qI056205 ...
—c2

g, & LJI‘? 0.481@[1 < ]A

2 AXTY® G?

1 1—0.652

I, =—— [20>-0.48X15.3|———|[=19.75A

2 1X1 0.652

Cable $0:35g0S302200050056p0g8 Ty SBwadS Ty Bcood [Braar 3agcSmae0103 egiqude opS[s6
0 3300050 08GR2800§ 310058 T GBSy

IEE oo 4D1A ¢ q§o0pd cable 3agudsaenioopd 4mm? [gdoon conduit 3203C:03€ T, 2005 28A
[56120051 group 32038:§ sa[gpiean cable saguSmaonigpiaan: au: .o 0g€ewBlgoon:dlaopdi

Circuit 6, 7, 8 $¢ 13 030R€ circuit 6, 7 $890032030005 motor gpsza0RES[gdgEseloPE vofiodzaogod
cable g 3agaSmRE0t0005005epogS starter of wfgEad: overload rating [§800pS 9A 3038:ag:
oS qepS[E8AlaspS fuse 2308 fault current 3o protect apd88g8cnEe08aoienaoS
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Overload ¢c0pd: oofgEonpdiyd8Eep cable qpizan: sagudsron:ao0decdepagE overload protection
device 3203E:0005¢05qClepSi derating factor 20p5 0.65 [§920p503 2003[gjg$cd3a50la0bi

aom: J.p pBeeSGooniopSsacdS: 1.5mm? cable ap8008aaqBeac cable [§8toogSs

aBelop¢ circuit 10, 11 $& 14 odza02 group [gdes6020001 fuse aguSmpenigpiaan: 0desofoypdea05
1.5mm? 2005 circuit 10 $& 11 03320305 208engpeaddcopds circuit 14 § cable qps3a0z05 current-
carrying capacity 320s ring circuit [g6e00p9900305 cRodqIEdGLsgeLReRbI of dircuit 999330305
derating factor 205 0.7 [gdoopdu

I X0.67 32A X0.67 ;
g 0 PR e
: G 0.7
IEE @ox: 401A 20q) conduit 8o03€:0005038:00:8605 single-core cable 083366000 sagudsaeniongd

4mm? @86]&)éu
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Table 2.3 Tabulaied figures for the worked example showing profeciion, cable sizes and voltage drops

Equipment Circuit Load Phase  Type Design Fuse G A TS Iy Cable I, —mV/A/m length  Volt
kW current rating factors Amps size  Amps m drop
Amps  Amps sq.mm Volts

Dishwater 1 25 3 phase Fixedload 3478 35A - 3478 6 36 3.4 18 4.01
Oven 2 12 3 phase Fixedload 16.69 20A - 16.69 2.5 21 15 18 4.51
Fryer 3 11 3 phase Fixedload 15.3 20A 065 2354 4 28 9.5 18 2.62
Hotplate 4 9 3 phase Fixedload 1252 16A 0.65 19.26 25 21 15 18 3.38
Hotplate b 9 3 phase Fixedload 1252 16A 0.65 1926 .25 21 15 18 3.38
[. D. Fan 6 3 3 phase Motor 6.5 16 A 0.65 1385 15 155 25 18 293
E. D. Fan 7 2.2 3 phase Motor D 16 A 0.65 1385 1.5 155 25 18 225
Waste disposal 8 1.5 1 phase Variable 6.25 10A 065 1538 1.5 12h 29 18 3.26
Microwave 9 3 1phase Fixedload 125 16 A 0.65 128 25 24 18 18 4.05
Freezer 10 1 1phase Fixedload 4.2 6A 07 6 1D Ah 29 18 219
Freezer 11 1 1phase Fixedload 4.2 6A 07 6 1.5 12b 29 18 219
Lighting 12 6A 1phase Fixedload 6 6A - 6 1.5 &b, 29 18 313
Boiler control 13 6A 1 phase Control 6 6A 065 87 ‘15 178 29 18 3513
Ring circuit 14 32A 1 phase Socket 32 32A 07 3063 4 32 11 38 3.34
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Voltage drop  cable qpssao: load $C derating factor 0300305 32guS30:0005005ieg00503E
6§00500608:e55E 0082 cable qpaopS voltage drop 320905 co&eaypedelopt:a’ odeao:antorn
0082391050005 egegIuSadadeom cable 3aguSmaonimed] 0g€ ma0Ea00eepaSy §eoepdi
Final circuit gpso equipment o supply cosepog€ 00d$oobepPeoon 25gudsaes§oopd cable o3
003{giqoopdlgbep final circuit 330905 cable saguSmoonigpizI: vooLBigy  8ddgoSegdledH
oBesn0d final circuit ¢ supply point 93038es:E egn0SelopEfg§om voltage drop sz addgodeo
QoS
0o8: voltage drop s 009 =0§:el :eqdE:00besepaE Gedlgoondean formula s 2203go™
0R05qIe8E: circuit 0obqiima0305 @t J.p og8esbjgoon:dloogb
0098mqE{gRBka0398 ring circuit 920305 voltage drop a8ewpcd 3algpieomn wpboopd socket-outlet
circuit 320305093 approximation 63000 p&§EcL0Rd
Kitchen 3203€:§] ring circuit 03036000 case 220305 0gEdgEOGEP:F: GIN001Z0FEs 0ROSYAHEE
SlooSi
0005005[gdeoon ring circuit & socgpizad: 19 8ooor load ood0odE: 16A1 c3mabeoon cable
32g0d2000:320905 MV/ A/ m 2005 11 [gdCleon
. 19x16X%11
4~ 1000
009308lop¢ factory distribution board ¢ cable 005 voltage drop 30:0905g/05905g050lepdn cable

34V

9

ogp:oopd 60m [gbom oo . ) opesdlyoonseoos maximum demand 20pd 124.34A ope
:0§0009320905 03:00050000p803300905 10% copdedi€iecad 137A o8 qfdloopdn 70mm’ 3aged
three-phase cable 320305 mV/ A/ m 2005 0.57Q/ A/m [g6dloobi

60m X 137A X 0.57Q0 _

1000
adelo3p¢ single-phase voltage 2005 4.69 +V3 = 2.71V [gdSloopdi

4.69V

Three-phase voltage drop =

Factory distribution board 220385 three-phase voltage drop 20p5 6V (g0 single-phase 3303050
(6+V3 ) [96c000 3.46 [gBe0o0pdN
Factory distribution board 2203 voltage drop o3& kitchen 3a030g05008:000:6000 feeder cable 320305

voltage drop o3dloopbogEsedi€scopdom final circuit 0od9dsa0g05 voltage drop o3copSscopdoges
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oR05q05[g8:(sS single-phase & three-phase voltage drop 030005 4% cooSeemBage eoogpeo

20p51 830320560 single-phase o3 9.6V $& three-phase o3¢ 16.6V [gdCloopS

Final circuit 320305 g&[gjoonseo00 sa[gEads three-phase voltage drop 2opd

16.6V — (6 + 4.69) = 5.91V [3dSloopdn

Final circuit 320305 g&[goonseom ea[g€ads single-phase voltage drop 20pS

9.6V — (3.46 + 2.71) = 3.43V [30lo0p5i

006900p5:6000 ©adoBp8e000 circuit 20pd number 9 [gbom mV/ A/m 00§93 11 §eood 4mm? cable

52q0S205: 5308BE Godaf gea6dorp
_ 18 mX125X11

e 1000
009328098 a[58e5:g8GR8e0m owrm [§8008S 3.43V esmcSeuSagnienaod

2475V

Short-circuit current  30[gCadis 3286e0: short-circuit current gpssan: eodlgepogt =o[gCedisC
00520056 equipment 530305080600 withstand capacity §gs: egiqSqesSisbor =288e:
203050 cable ¢ codeeE88aem: obesoieu:ggdilaopdi

Brlge3®ea000305q03gma0305 8306000 saqedmacocdypisa:  Wiring  Regulations 038 wq§€
aBupS: cable §8 fuse cpoScuBeam opcBade qB88AESI ogoSqederguSanaeqs Trevor E.
Marks: & Handbook on the IEE Wiring Regulations @03p6¢ 0005$0500&[ggeadd .. 20°C 0 70mm?
PVCSWA & PVC cable 320305 impedance 2005 0.2790/1000m [gdom 115°C 0p&eonn impedance
20pd 0.3780/1000m [g8CloopSn 35A fuse 300305 It 00§03:0000 5300A%sec [gbom 16A fuse
2005906 550A%sec [gdCloopdi

Three-phase system 289036 3a[g8edion§oBiam: w3f§5epogs 2050c5c8a0m Gsepead §aom
phase 0o8900pS:32005 impedance 02§33:0300(Gie505 phase to neutral voltage [§& o2:coiqAopdn
Factory distribution board o3&§epd salg€ads fault current [g6eom I, 2005 5518A [g6cloopbi phase
289320205 =:§6ad: impedance 205 ...

' _240 (1 =0.0435 ()

5518

Fi
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Kitchen distribution board opC§eom salgEads fault level o3 qpegfteSscgod feeder & phase
0289320205 impedance 3: Z, 0gEoopdog8iediE:copdglisé q§§EAoopSn impedance 0o§aB:eo:
20°C 03¢ 1oonsgigddloopdi 20°C § 70mm? PVCSWA & PVC cable i impedance 2095 ...
0.000279 x 60m = 0.01674Q)
Kitchen distribution board § 99AlE: impedance 205 0.0435 + 0.01674 = 0.062
adelopp¢ fault level 00§3:0005 240V 8302 0.060 [§ o2:G000s06] = 4000A
00008350005 HRC fuse qpscil capability 9o038:§dloopdn o§ea0d miniature circuit breaker
4p1s132034G30 o8:c80p8 breaking capacity 00p5 kA 300050388e5q00503 ©8es0I0N:
QoS
e§005mde0lIes|qE cable gpisan: protected cpSooga? odesosdlopdn factory distribution board
208 2086 impedance o0pd phase voltage sa0: single-phase fault current [9¢ ensgjqeom
02§33 Iop

230

= 1 =0.068 (2
PR 3380

70mm?* §eoon phase $& neutral conductor gps3a0305 115°C 03Eed impedance 20p50.000378 O/m
[§8Slo0p5
Kitchen distribution board 3303 phase-neutral impedance oo§o3:00p5
0.068 + (60m x 0.000378 x2) = 0.113Q
2§690: fault current 20p5
230

PR 0,113

BS 88 Part 2 HBC fuse oobgal breaking capacity 20p5 80kA [gdep 0vol:on§aBioopd ogadqiodqfearn

A =2035A

286902 short-circuit current coodeaqPegsesa0p0320305 wpboopd circuit ss0gcdesd conductor o3el
current carrying capacity oopS protective device & rating cooSeogdog§clon short-circuit current ¢
protect c68E20050p 1re02005¢058EA0RdN (IEE Regulation 434-03-02)

@z . 32050300qepoge circuit 6 $& 7 o3ell current carrying capacity 2005 protective device rating

$C p3[g6: Bowrod 33[Bgt: ofeon BB o[gtielopE IEE Regulation 434-03-02 $& oBodp8c0
20p5n 93@a0d circuit 1 ¢ 6 20pd IEE Regulation 434-03-02 $& wodao3cor
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Circuit number 1

000005 TP&N circuit [g5[gSselopE =286e0:  short-circuit current o0p5 phase ¢ neutral
a3[gbedl coopdi fuse 3aguSza0:00p5 35A1 Cable 3ogodsp00:0005 6mm?* average temperature 20p5
fault [gbe5q$0pE 115°C [gdSloopS

Kitchen 2303&es2n€ §opd Zp 2005 0.1164Q [§6c00051

Impedance of 6 mm? phase and neutral

_ 18 mX2X3.08X1.38 _
1000

0.153()

Total impedance Z,,, = 0.153 + 0.1164 = 0.269 ()

230
Fault current] = A=S8

5A
PT 0.269

51

Maximum time allowed by IEE Regulation 434-03-03

k2§82 1152 % 62
= ecs — e
e 855+

91|
rg]

F = secs = (.6

gl
i

ec

wopmdlogE 35A fuse o fuse characteristic o3[o3pdom  F90$006m0S  disconnection  time
o38ddgo5dlepdi disconnection time 2005 0.1second esaodcuSeamelopEé manufacture 0degfieodd
I’t energy =203 IEE Regulations 434-03-03 ¢ csdlggod k°S? $E§E:0950ledi

35A fuse 920305 gGimBaddiy 0padf: It 00pd 5300 [§8om woBion§cBiongS k! 0aboonp:
(008:6100§33:0008 13 225) cooSearBegégSielops cable 530 protect apbooaidloogS

Circuit number 6
000005 three-wire three-phase circuit [§dep 22869%: short-circuit current 2005 phase-to-phase
current clopp&lgded] dop
Kitchen distribution board 03€eeaoE§end 328690 Zp 00§93:0005
Z, = 0.0435 + (60m X 0.000378) = 0.066 Q

Circuit impedance for 1.5mm? cable = 18 m X 0.0121 X 1.38
=030
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Total impedance of one phase = 0.3 + 0.066 = 0.37 ()

V., _ 415

= =561 A
2XZ, 2X0.37

Short circuit current I s

Regulations ¢ g&[gjoon:eom 3a[gads disconnection cooqSeag$

115* X1.52 -
t = - secs = (.095 secs
561¢
16A fuse 320305 32¢§006m0S disconnection time 205 0.1 sec 63:00588c0epdn 16A fuse 220305
gosanCadiqee It 00§oB:00pd 550A% [30dloopdn woC:00§3:0005 k’S? ean0586comelopE cable

2005 protect cpd[gEsdoodlaopd

Protective conductors  protective conductor gp:oopd thermally protect cpS[g€ssC oSonSeom
2gudm00:0d) 03590 066e0:edgod8EQS phase earth loop impedance o3 93§g$ 33260005

6220050l20g05320005¢30¢ Trevour E. Marks &1 Handbook on the IEE Wiring Regulations ¢ Design
Value gp:3a0: 000ds0d00E[gqeoodn 4 x 70mm? PVCSWA & PVC cable 330305 phase earth loop
impedance 2005 1.89/1000mi 115°C o€ §epd phase conductor il impedance 2025 0.3780/1000m
armour @& gross area 20pd 138mm? 20mm § heavy gauge steel conduit & impedance 25 0.005
875Q/mi cross-sectional area 20pd 107mm’ $& 35A HRC fuse &l I’t 00§93:0000 5300A’secs

[§8Sloog5s

Kitchen distribution board o?gogoSoo&eooo Feeder Cable

_ 60 m X 1.89
et 1000

Zs = Zg + Zinee = 0.19 + 0.1134 = 0.303 Q)

=0.11340Q

U ;
Fault current I, = AT o s 230
0.303

=3

A =759A

IEE Wiring Regulations &l Appendix 3, BS88 Part 2 ¢ eodlgoon:eoo 160A fuse & characteristics ©

disconnection time 2005 8.5 secondsfgbom @z 54D wesdlgeomn k 00§03:0005 51 [gdclaogdi
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Protective conductor &l 88&ad: corss sectional area 850305

f_)l

=43.39 mm?’

1? ¢ \7“‘9‘
51
Armour 390808 area 20p5 138mm’* [gom  00§03:0005 eogPrgSoopdeaoged wol: armour 20pd

thermally protected [g&claopSi 986205 disconnection time ¢o @ce5$§Egubedelop: egotoztged
Ologdi

Final Circuits

Circuit number 1

Final circuitsans 0ogodgiod8E8 conduit sagudsaonsam: aaodgiodeepdlgddloogd circuit number 1 320
£0w200893055¢ cz05q{3eR e

Conduit 3 80m0B8:0p8 sagprad: meeog: | 9om w8iBeom 3 8oxcB8ig8 draw-in box qp:
2507 For8BoBoo oSy

6mm? 20god§ cabler conductor 86220305 4 i

@us 3.5B ¢ 6mm? 320905 factor 2005 58 [§6dloopdn 9pedI: factors 58 x 4 = 232

09mdlogl @oo: 3.5A § two bends 20305 column 300303856  qoSe8EMaSgEiEY
og080§:c860m macqp: 3 B07ma0305 [p3edqdlepSt 20mm column eEm0§ factor cop8 233

[s8[g:elopE 20mm conduit 330z saddgiClepd
Zinst = 18((0.00308 x 1.38) + 0.005 875) = 0.182 Q)
Ze 00§93 8260 Ggborn wo€ion§aB:o0pd kitchen distribution board § bus bar qpss0305

wo&ogcrsqjcﬁéoo‘oé Zs o€[gdolaopdi
Ze=2g+ Zing: = 0.303 + 0182 = 0.485()
230
1 = =474 A
0.485

Disconnection time 20p5 0.1 seconds esodcodeamelopé I’t < k’S? [gdep

[:

t OT the 35A tuae is 5300 A2secs

477 x 1072 = 25290841 AZsecs
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Conduit &l thermal capacity 2005 00€00:0005000538 cogeb0epeamEsdloogdn steel conduit 350305
thermal capacity o0p832[§c8c8eoq$80ape078:00050y GuoopugEmgé ¢o5usEam el [oFwo:
G0  cross-sectional area elopé ¢Smfcomesepss oySiogBeomn  pbomgpigé  0o8e0€
203{gdlon scg§eacg§eomgSaopd protective conductor o3 q§eodloopdi volisagodoopS IEE
Wiring Regulation &l Section 3 ogewdlgooneom wpboopd protective measure oed wo:ondeod
ap:gaciaopy  cocdonbionbergpadapiogt  combigbgrampiyRtesqopbopeom  Bmbdqed obe
08[g8Sloopbn conduit qpzsao: install arGepogE wo&:ad install ceSoon:20pS omcOm0RE: ooeg:els:
0Q0gCsqodBineocom  Gsepypiopt installation cpboodsg€ioopd IEE Wiring Regulations &
oaBa3p3eor

Protection against indirect contact protective conductor qp:sgogcr% earth loop impedance =32
IEE Wiring Regulation ¢ @uo:qs3a0: 086805000 0050005§ECkaopb

Kitchen o8 a30300§:e00 Feeder Cable = 0.30302

IEE @oxs 41D opeedlgeoon 3:o[g¢ads ZS 205 0.27 [3odloopdi adelopé ogadqiod q§leoon earth
loop impedance 205 indirect contact [§6[g€:03 protect cpdgSeooCangpaon

ogeqdoep  o%fep  0owzqed0d  feeder cable  sagudmoonimi: AR EaSad[glgbom
a328gjcpdc80[gEyé earth loop impedance 20p5 0.27Q eo5a3eaqRoyOgRIeLERdN 303003505
:2e55E 3dgp: protective conductor 30z 006e0E[gEgdon oG 0odeo(gldyC earth loop
impedance  sanseaqpoyeoom  0odFEoopbinol IEE @ux: 41C $Ecopd:  adodpBogaieowpdi
0o8smaq050005 kitchen 320p8:§ distribution board ¢ local main equipotential bonding conductor
qPieans 006908qs 0cd22660260m Zafpa3g§eoclaopdi adadqdeogln socket outlet 0od9a05
stationary equipment acs$¢ oppBeoon distribution board ¢ cgo0ddlodeai0? quplgielopElyd
Cloopdi esnodedieedgPaopdaaqiodeaoged main earth bar ¢ factory distribution board o8oguSonss
coxeom impedance s2:0qd8E[gielopE IEE s 41C san: 20de[g§Eaor

0ospowncl 32800 qpdgudgeden main earth bar sao: factory distribution board og¢ cos§oopdup
opsoaonigEsalorpEgddloogd
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009328 protective conductor sz cable & armour $& 3a[BEag30500§:0p50 GogzeojozpicaNTIRRE
cable & armouring s3: neglet cp68Eeo05LES: 1820005 phase-earth loop 3655890050005
8escoupi

IEE @oons 41C 9908 200di{gjepopC protective device 30305 5 seconds disconnection time g§eoopd
earth loop impedance 320 93§oonsqOlopdn IEE @oon: 41D opfewdlgoonieamn 00§o3en 0.27Q

G005

IEE Regulation 413-02-13 ¢ ood[goodseo protective conductor 30305 3[ged: (g
§E20p) impedance 20p5

50XZ; 50x%0.27
J 230

= (0.0587 ()

0068000320305 impedance 20p5 0.0587 + 60 = 0.000 938Q coodedoofeon sacnude) protective
conductor =222 install apSepogE feeder cable ¢ cable diameter $69orgEa0zPz60: caEoE0E00s
Olon protective conductor &l temperature 20p5 30°C §o0pSwr0n 08Edloogdn  conductor 20p5 30°C
o€ operating cpSesdlon 8&E:320305 resistance correction factor 205 1.30 [gbAloopdn
25mm* sagudseonsdeax copper cable 220305 resistance 2005

0.727 X 1.30

1000

0030085320005 B2a660000eME00d3es6006ePE 35mm? conductor 6303:3q% Beabe0ed

=0.000 945 1{) per metre

99cdlE: resistance 2005 0.000 524 x 1.30 x 60m = 0.0409Q [3dSloopdn wo938lozE earth loop
impedance o0p5 5 seconds 306: disconnection [§8ao3p8:03 ofgboes [GEcvSodesotavgdupd
Factory ¢ kitchen 9303€e830& ogudon§:conieon phase conductor ¢l impedance 2005

Z, —60m > 0.000 378€) — 0.0227 () aL 115°C
Zepe 326§550005005000:6000 35mm’ 3aqudz0ens§ copper protective conductor 00pS 0.04090

[§8Sloog5

Z:‘- = ZE £ Zinst
Z,=0.19 + (0.0227 + 0.0409) = 0.25()

q§ e 00§93:0005 Wiring Regulations Requirement [§620p5 0.27Q 632005 codeooopdi
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Earth loop impedance 205 0.25Q esn0dcode[gEien cable armour 0005 Zs @l oo§o3:san: kitchen

distribution board o303&es?E cagpoyeoq§samaapdeudgtialop [gdolaopd

35mm* 3agudssonsy protective conductor 320305 thermal capacity 320 00939l0C ©6Ge0:qS
B326000ggbolaopdi obeeoioypbeomnaadlogé woliel area 20pd phase conductor & cooSocSdes
Gome(opé IEE aoont 54G $¢ 0305p36006[0pE adeanndeom 5265330002800

Circuit number 1

3200050 0godgodge(oPE gfcdeom circuit number 1 320305 earth loop impedance 2005 0.485Q2
[gBom circuit sa: protecting cpSoonseomn fuse 3agudzPen:a0pd 35A [gdClaopdn IEE  Wiring
Regulation 0g€ 32[g&ad: earth loop impedance 320z Ged[geconieoodoopds 40A fuse 220305 g&[gjoon:
Gox Zs 00§03:00p5 1.41Q [g80laopdi 0o€s00803:0005 0.485Q cood[Rkeomnaloppé wobs circuit 205
kitchen distribution board o€ cobesonEs protective conductor ©o26s0E00:0005 o3€eeane indirect

contact [§8[gEse protect cpdaon:§Eeowpd

General circuit qpsode =030 Gsep3ecdIdeloPE 0005 0oElg 0gEdYESEEFEd
copbs circuit 0069 E:8320305 0g05q05aqPe3: 0oE[G[Gida0pd3203E: 20eomoR3ey WEEIEYSE
Claogdi

Design by Computer

3200050l oo} [o3pSfbiamdaé circuit qpigos: ogedqobapbesbappdadien epdggpSagp:
qbecgiepda BGREAloopd

0 Caa[g§odioncd §aneoon computing equipment gpsi software designer gp:aopS program
it ©§08:on05crEen8Bean comEigSeon mefmaesypielops installation oobosso: 388
apoepagbancpi{iqasph sedfomconieagpaeondtdiaoghy

o88ean programax: ogiqudepogs parameter gpismicdidoSedeoqs 0qorbBoSsedend
cooopayenigl  operator meslsf gpodiecss formula swx mobjgecogpeeqh  coigrigp:
copogliooniannyafobigbdloopdn condeogopt djoBecpdd [gpbpecmagadeodyad [qedupbeaen:
0§o30m Bo5§Beuidlanpdi cBelops engineer :es[sE G8eo0 mcgem: obesoSelghes

GONGOI
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Designer 3265[q¢ installation design 330305 computer o3=a0dig[gC:320g¢ comofrqeodypigoa’

o8 88c0a005H

(o) manual method gqpa>: 920p{gfglico0’ ogadqEdglgepogt Bggheosaadiaph secgloigiean
designer ¢ calculator 9ot 593:Gjov> manual method [§8ogoSqe5epog’s saepapam: comSigien
8080000008038 circuit ooBoBmacged 888 Jo ¢ [opevesdt computer [§8e8dn cBa8eon
3200692 cpbeanbapogt 3§ 8Egranfoplgteosths

() condobqean sxpbgpramiapickan: cpbopéqbecisadeoncor s8m mgodqpigboop
cable ratingi voltage dropsi fuse $& earth fault loop impedance sagodsac005gps $& manufacturer ¢
08:eoon device gpisC equipment gp:oel characteristics gqp: ©20pSo38a: computer & memory
520382 038:088:00p5:000:88 602005

agfbeBogpSaooSabansaonupigpiodoons cobioel product data qp:sao: popular software package
p15832034g880055 computer format  qpioaf§boSicuion  disk 3a0p8iIqear  SagoSypis:
computer o8 o3058c5e0r0g8:88aopSH

() [BIBE 32008008697 cgoSgEdapiBeond: 32090803090r5EeEE8AkoSN  distribution
board 0389320905 53607E:00:684p005¢0540I8eo0 GeigliqpiEE0gcd 2Buwndd cable qpizan:
Bigiacpang §gogodelgoadeogs grouping 0cpbd adfpiondeobedjiigiepbaotoph eaogaoph eeam
mofgaresqpimcge’  meontiagisbaaoteotepimalgaficoqt oqflefe> [4SeopboacdqsE:
¥fg8ean 3{305qe503q88doopS manual method [§8ogoSqo5enSeddon cr688eaSisbaond
058z 028[0F5e1ea 0ge5arSyaB3arnrberm8ise8upSE8dad

(G) computer [§8ogcSqoBESion 88cBoyeddlusdi mefdsiss software o saepSmacog:
36308080y manual method qpiog8saadfgeom  cpcdeloslgBonoiearmagn:  gpis:
Gaqpejo:eBiEaoplencgo’ BoeaypdguSeplgbdlaond cgaeiedefqdeohoopSencopds comiors
89[g807 manual method 0g8co8dcndéEaa3fgeon acguSad: formula gpiodcopd: caqpas
Sla2p5n computer 0085 6503695 single circuit va8330905 380808 co8ecgBecs saSfsbevusd
(9) installation $& 0odoooSc0gEoN design data qpsean: @Saans FpdicEdPodGGE computer ¢
print-out cp&8Ec020o01 cpIgE [gpoorteos design data sheet sz computer 3p3%:0[gdlon
(4808 ar0REizaom0balopddupdgbearefopd oBafecn sacpdypisa: computer s2a3g(ge:
(56 quélabgopbapédtalasgh
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83&{gpopofzacsst computer ofeaoglgom 0ot 88EjeupbeBdlon qf§toogiecms  software
program - qpigd:  ©8:00600:g00§0x  seapofgf  program cogb  formula gpia: 9deobe>
cpbofbeanbaadibon ogadqobqelgl spapigopemicopds ghoadecm curghigpiamicedad: §6q
couphn cobaaquebacph mpgjopasesst regulation qpiax: epdBesR{gaEpSe? comtigs goiopd
veomedadoopdoy Sfcfgéigbdlaophy particular package qpio: 32%{djopqps o3¢ selo3fqqed
qpop5 20p5 §8eneom aaqebesacondapigbor sxay{gBopyp: wesst sapigeh 0abigbiss:
[groonte00> software 20p5 apgeean qpbguSajodep: $Ea305p3qd coqdlegh

Computer & software qpiooopd saegEanlgioBionadagedfjo3aopdigbep oBajqpiipiapgrean
00R03[Gpia008 software product qpiea: e86s0:an8AlaopSI 3203dGepS computer 5§ coSzef hardware
gic0pS: ogoagedegiquSogdlanphi codsfeacedyjegiedfecos office machine qp:oop 200l
o8ecqffgEe§don software supplier ode ma[EFoacSypiquaom  FadGepd program  ma0g0d
meonSiadigsicantapiaieeqs 0godciardesnsaoddaasd

Installation 320305 design process 320305 computer gp:san: 203 {gepoRe qPIgrGo IO EeoY:Rs
feoxSeops: safjear mqodqpizesst 3000500 eubfjaomiaoesradts soddgean apy [gBedl
g8 constraint qpisS 20563800 38je0 saloTEimsapapia: 203GEosqE qdsd

(o) electrical installation 920305 design [gpepog ecgdogeoo electrical engineering principle
qpa [geflgpboo. gorcopboomgicientesdleadioogd saondSeloppGafecd’ computer aspbeacgs
qfador ogodqodgapt Aoy [4peodacpd copbefeadbeopd: wobiasgh  oobdlonbigmiogbigy
eogsaoffs apgodqodepotabeooopn Bofufgbootaon

(J) computer siapegeoaspd  dsbosdoyrpbescntyfiqupbigbor  saqbaacoddypiem: ¢o
96038:00:q03(55Gr FPeqiTFeon coScfiqpiamiadion: back up coSooniqeuesi design office
& cobofiqpraapS production s3edlog8 sa0foocSeepady §aoupSsddon computer co8adis:
500860008000{58:345 machine failure [§BoSopSecdaonimbaom esnSasiaqpion: omiedifSeo
opbn Design apfBiafqroiffiBraopbsd design §§oocdeBEocmn Gopge: sagebeacondpioa: ciffig>
385re0pS:000:q600051

(p) opboop} software ofes} §Ewrcax company qpigpax 0oSepaupBlgbom djod cadogaotelopt:
3> $8905§daop5 ooovmgEBmessd design package $800059386000 3280005 technical
support & 3325600 m[FForadypis: 88 company 326558 business BBeocSao050rEaS
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652005320905 200509050p86e098q cguSopcoesdi soB3uomgSmesss electrical wiring 630308
mfgpieon regulation qpin  03i0005e[gaBicdesaSgdep  software  mesfsS  woBicodea
ofpicdqupiam:  update cobesqepdgiom  0m0§sccSean m3meSiypimcsss 0880
SBronaSelgpbicdaqpisa: wo8iodm008ebooiaa software product saogaSgdeer wosioleurgdicon

08ee008q[gC[gbeo g§8Ec0a0pdN
o Joo ¢ J.Jo 9283 electrical installation design 20305 supply cpSoonsoopd 8lg| software

package 02696 000d50500E[yaonigEegddloogd
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$ J-00 Lumen calculation 350305 computer ©q@a0 resultn results qpes: screen olgbeo printer ofgbeo tabular $& diagrammatic GoGEgE q§§EN5N vop
poena3E 19 x 7.2m 2098:0069038 luminaries coospsy: :ao0§: | 930[gbeog[gE&ElaS print 0gE point to point light levels 320z [goon:claopSn (W.T. Parker

Ltd)
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¢ J.op installation ood9opE3034g|eoo protective devices qpsel characteristics qpsaans graphical $p0:e0q) 6odjgoopd ¢32: (O .00)
0059|058 E@g&33a(gb[gooconiclaopdi oBadeax protection curve qpssd: construction cod[gEsgE discrimination san: 38eooqpeoa specification saos
revise cpdepozEagudoneoom c83a60lm 8E{gesodsaelgmaeserot devices qps 0od95Eadozalo: discrimination o3 Googpg> co§8EdtaopSi (W.T.

Parker Ltd)
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L AR uesdfoalTin s go8ssp
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dres
=

& J. Jo 69058 equipment gp:el 0op0esOsa0s three-dimensional views [§& sacguSonon[gE8Eeoqs support codeo:8&and computing power §oloopSn
0o&s033: office installation 06920305 lighting scheme 8oSepage 32034g8 Edloopdn vogs G005 room layout 320 screen print

006926 5[g¢[goocos(gEigddloogdi vads scheme opE 30 Zumtobel fitting qp:sa0: 3934Gjco2:0> 105, 000 lumens 30: Gosgd:8EAloopdn (W.T. Parker Ltd)
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ME UM RARSCRS A * B

Voeams™

$ LEBw

D28 COPACK AHUD5 CcPO1
(229381, ket SRR A 22013
50m 200m 10.0m 20m
1210 kA 2.07 WA 13.00 kA L2 30 kA
16mm' Bimen S0me" Benir?
61 Amps 0 Amps 160 Amps 32 Amps
AKHUO1 AHU0B FACE CP
1208403 it PROIALE
LSt A LISteia Fux(SER
2 0m MOm Mom
267 kA 267 WA D83 kA
Senev' S Lo
25 Amps 32 Amps 5 Arps
FegT |
TI08 _
Cu XL3SF A
THom
16,88 KA
155me?
400 Amps
1 Ll id -: A

$ J- Jo Computer-aided circuit diagram og¢ distribution arrangements qs302 designer ¢00p909€:002:00p93203E: 32600:805 computer memory
22038:00p5038:000:§3l00p5n &g 3-phase installation arrangement 5202 distribution board §&se0p dogE[goon:0m cable 32620:805330:0008: [gooo:dlooS
design process 038 8&&:58005000360 32620:805330: dgS0omROS0rE:00E con:§gB:a0p50R5: BeabgI0S008e[gbom wobimgiodsacndypisan:
sp51008:608:qpignlsS presented coBaomi8laapdi eam03daniongS computer print 0389s2xe65lGaooE{g8Aaap5H (W.T. Parker Ltd)
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ks by Do Dig N [
£ P 2004
Caleulation Results - Dist. Board: PB1
Cable Refersrce Cable 2 Cak din A with BST671
From PEINARYE Caenerpnis
Te De2
Cable Data
SpedType  1500mm’ & xflc mmm & PYCPVC non aem Cu Table 401 Langih 50
Cpt [Actum Section men”] Intogr s arue
uan «o 0
Protecion 250 (&) Mevdin Gerin  Compact MCCB  NS2SON STRIISE GMax
Load Type Three phase subma 1o dretnbation bod rd
Installation Method  Enclosed = metsl tramkong Table 44,8
Calewlation Details
Cable Coment Rating
Compctan Facion Tempersiure (C) = X Ca= 100
Caruits = Mo cg=100
Protects Dewice Comecton Cp=100
Cable Ratmg (4] Design Corrent (B) = 160
Dewce Rat = 220
Owwrioad Sel MM - 20 —...m-ﬁn-
Me CobeCop () = 20 !--_t“hurl
Actual Releg 19~ = 262
Load Cwrents & VoRage Dropa
| Loed Cuments L ___Red L Yelow L __Bue
Phase urrent |4 1800 1600 1600
Powet Factor 100 1.00 100
[ Phase Vol Drop (V] [EF] 012 012
Total ok Drog freen Source 0 o on
EanthFault Data
Circutt impedence [Ohms) "yﬂ g ‘“‘ h &n“ﬁ-
D008 | 0005 | 002% | 0033 01200
Dmconnecton Faul Cument Dinsc onesectson T pL‘
ety From Cumnve Man for Cotist
74m <01 | 50
At CPC Sire | Mat_ Trunk Inteyr s Sepaate Total Mersrmem
Gk Savvalmt aal) 605 (] 00 85 57
Phase Faull Data
Phase F acll © . | Load End 1_Disconnecten Tene 4]
LT 1841 T n'a
Ma TET4 7549 <t
™ CPO Breskong Capacily o) B0 Pex 360 ks
unnwir*'ﬂ nﬁ’!‘mm
Anbuch Frolesgs  Veses 310 Pags 1
W ET] . TWE K F s deios e W b - Caila T AT csble salsn ama

¢ J- Jo 005§

apapeorp: ¢ wofecgbasefomanigioophs

;2082 | - 00g10550 90
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Electrical Installation qp:2acg05 IEE Regulations ¢ @oxsgps

0093208:03¢ electrical installation qps3s0g05 IEE Regulations ¢ @uxszegjean: cudgoondloopdn oot

@oigpsopE cable gpisC flexible cord gps3aog05 current carrying capacity gp:s¢ voltage drop

qPieans God[goon:a003ad grouping $C sagpieoon derating factor gpizanicpds Gwdlgoonsdloopd

0o9m0S:09Ceud(golfeom @uxiqpiogt conduit $& trunking odsecgob cable capacity qpssé cable
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The tables reproduced are listed below.

Table Page IEE table Title

number number

3.1 94 53A Sizes of fuse elements for BS 3036 Fuses

3.2 95-6 4D2A, B Current-carrying capacities and voltage
drops for PVC-insulated cables
(non-armoured)

3.3 97-8 4D4A, B Current-carrying capacities and voltage
drops for PVC-insulated cables
(armoured)

34 29 4B1 Correction factors for grouping

3.5A 100 Conduit factors

3.5B 101 Cable factors for conduit

3.6 101 Cable factors for trunking

3.7 102 Cable resistance
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Table 3.1 Sizes of fuse elements of plain or tinned copper wire
for use in semienclosed fuses (IEE Table 53A) (To BS 3036)

Nominal current of Nominal diameter of
fuse (A) wire (mm)
3.0 0.15
5.0 0.20
10.0 0.35
15.0 0.50
20.0 0.60
25.0 0.75
30.0 0.85
45.0 1.25
60.0 1.53
80.0 1.80
100.0 2.00

Note: The manufacturers should be consulted as to the correct size of
fusewire to use in their fuse holders. Using a larger cross-sectional
area of fusewire than recommended by the manufacturer will lead to
burning of the fuse holder.
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Table 3.2 Currentcarrying capacities and voltage drogs for multicore PVC-insulated cables, non-armoured (copper conductors] (IEE Table 4D2A) (BS 6004,
BS 6346, BS 7629)

Current-carrying capacities (amperes):

Ambient temperature: 30°C
Conductor operating temperature: 70°C

Conductor Reference Method 4 Reference Method 3 (enclosed Reference Method 1 Referznce Method 11 (on a
cross-sectional (enclosed in an insulated in conduit on a wall or (clipped direct) perforated cable tray), or
areq wall, etc.) ceiling, or in trunking) Referznce Method 13 (free air)
1 fwe-core 1 three-core 1 two-core 1 three-core 1 kwo-core 1 three-core 1 two-core 1 three-core
cable* single- cable®, or cable®, single cable*, or cable® single- cable*, or cable’, single- cable*, or 1
phase a.c. 1 four-core phase a.c. 1 four-core phase a.c. 1 four-core phase a.c. four-core cable
ord.c. cable, three ord.c cable, three or d.c. cable, three- ord.c. three-
phase a.c. phase a.c. phase a.c. phase a.c.
1 3 4 5 7 8 9
mm? A A A A A A A A
1 1 10 13 1.5 15 13.5 17 14.5
15 14 13 16.5 15 19.5 17.5 2 18.5
2.5 18.5 17.5 23 2 27 24 30 25
4 25 23 30 2 36 32 40 34
6 32 29 38 34 46 41 31 43
10 43 39 52 46 63 57 70 60
16 57 2 69 62 85 76 94 80
25 75 68 90 80 112 g6 119 101
35 92 83 11 49 138 119 148 126
50 110 99 133 118 168 144 180 153
7 136 125 168 149 213 184 232 19
95 167 150 201 179 258 223 282 238
120 192 172 232 206 299 259 328 276
150 219 196 258 225 344 249 379 319
185 248 223 294 255 392 341 434 364
240 291 261 344 297 461 403 514 430
300 334 208 3 339 530 464 593 497
400 - - 470 402 634 557 715 597
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Table 3.2 (continued) (IEE Table 4D2B)
Volt drops (mV /A /m)

Conductor cross- Two-core Two-core cable single phase a.c. Three- or four-core cable three phase a.c.
sectional area cable d.c.
1 2 3 -
mm? mV mV mV
1 4 +H 38
1.5 29 29 25
25 18 18 15
4 11 1 9.5
6 7.3 7.3 6.4
10 44 44 38
16 28 28 24
T X Z r X Z
25 175 175 0.170 175 1.50 0.145 150
35 1.25 L2 0.165 1.25 1.10 0.145 110
50 0.93 0.93 0.165 0.94 0.80 0.140 0.81
70 0.63 0.63 0.160 0.65 0.55 0.140 0.57
9% 046 0.47 0.155 0.50 041 0.135 043
120 0.36 0.38 0.155 0.41 0.33 0.135 0.35
150 0.29 0.30 0.155 0.34 0.26 0.130 0.29
185 0.23 0.25 0.150 0.29 0.21 0.130 0.25
240 0.180 0.190 0.150 0.24 0.165 0.130 0.21
300 0.145 0.155 0.145 0.21 0.135 0.130 0.185
400 0.105 0.115 0.145 0.185 0.100 0.125 0.160

* With or without protective conductor.

Circular conductors are assumed for sizes up to and including 16 mm?. Values for larger sizes relate to shaped conductors and may safely

be applied to circular conductors.

Note: Where the conductor is to be protected by a semi-enclosed fuse to BS 3036, see item 6.2 of IEE Appendix 4.

Cables to BS 7629 are rated for a conductor operating temperature of 70°C and are therefore included in this table, although the material

used for the cable insulation is not PVC.
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Table 3.3 Curentcarrying capacities and voltage drops for mulficore armoured PVC-insulated cables (copper conductors)
(IEE Table 4D4A]

Ambient temperature: 30°C

Current-carrying capacities (amperes): Conductor operating temperature: 70°C
Conductor Reference Method 1 (clipped direct) Reference Method 11
cross-sectional (on a perforated horizontal cable tray, or Reference

Method 13 (free air))

1 two-core cable, single-phase 1 three- or four-core cable, 1 two-core cable, single-phase 1 three- or four-core cable,
a.c. or d.c. three-phase a.c. or d.c. a.c.ord.c. three-phase a.c.
1 2 3 4 5
mm? A A A A
1.5 21 18 22 19
2.5 28 25 31 26
4 38 33 41 35
6 49 42 53 45
10 67 58 2 62
16 89 77 97 83
25 118 102 128 110
- 1 145 125 157 135
50 175 151 190 163
70 222 192 241 207
95 269 231 291 251
120 310 267 336 290
150 356 306 386 332
185 405 348 439 378
240 476 409 516 445
300 547 469 592 510
400 621 540 683 590
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Table 3.3

(confinued) (IEE Table 4D48)

Volt drops (mV/A/m)
Conductor Two-core Two-core cable single phase a.c. Three- or four-core cable three phase a.c.
cross-sectional cable d.c.
area 1 2 3 4
mm? mV mV mV
1.5 29 29 25
25 18 18 15
4 11 11 9.5
6 7.3 7.3 6.4
10 44 44 3.8
16 28 28 24
r X z r X z
25 1.75 175 0.170 1.75 1.50 0.145 1.5
35 1.25 125 0.165 1.5 1.10 0.145 1.10
50 0.93 0.93 0.165 0.94 0.80 0.140 0.81
70 0.63 0.63 0.160 0.65 0.55 0.140 0.57
95 0.46 0.47 0.155 0.50 0.41 0.135 0.43
120 0.36 0.38 0.155 0.41 0.33 0.135 0.35
150 0.29 0.30 0.155 0.34 0.26 0.130 0.29
185 0.23 0.25 0.150 0.29 0.21 0.130 0.25
240 0.180 0.190 0.150 0.24 0.165 0.130 0.21
300 0.145 0.155 0.145 0.21 0.135 0.130 0.185
400 0.105 0.115 0.145 0.185 0.100 0.125 0.160

Note: Where the conductor is to be protected by a semi-enclosed fuse to BS 3036, see item 6.2 of IEE Appendix 4.
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Table 3.4 Correction factors for groups of more than one circuit of single-core cables, or more than one multicore cable

(Extract from IEE Table 4B1)

Reference method of installation Correction factor (Cy)
(see Table 9A)

Number of circuits or multicore cables

2 3 o 5 6 ' 8 9 10 12 14 16 18 20
Enclosed (Method 3 or 4) or bunched 080 070 065 060 057 0.54 0.52 050 048 045 043 041 039 038
and clipped direct to a non-metallic
surface (Method 1)
Single layer clipped to a Touching 08 079 075 073 072 072 0.71 070 - - - - - -
non-metallic surface
(Method 1) Spaced* 094 09 09 090 090 0.90 0.90 090 090 0.90 090 090 0.90 090
Single layer mrulticore on Touching 086 0.81 0.77 075 0.74 0.73 073 0.72 071 0.70 - - - -
a perforated metal cable
tray, vertical or S}:Jace.-t:i“'r 0.91 0.89 0.88 0.87 0.87 - - - - - - - - -
horizontal (Method 11)
Single layer single-core Horizontal 09 08 - - - - - - - - - - - -
on a perforated metal
cable tray, touching Vertical 08 — - - - — — - - - - - - -
(Method 11)
Single layer multicore touching on 08 082 0.80 0.79 0.78 0.78 0.78 077 - - - - - -
ladder supports

*“Spaced’ means a clearance between adjacent surfaces of at least one cable diameter (D). Where the horizontal clearances between adjacent cables exceeds 2D,, no

correction factor need be applied.

Notes:

1. The factors in the table are applicable to groups of cables all of one size. The value of current derived from application of the appropriate
factors is the maximum continuous current to be carried by any of the cables in the group.

2. If, due to known operating conditions, a cable is expected to carry not more than 30% of its grouped rating, it may be ignored for the purpose of obtaining the rat-
ing factor for the rest of the group.

For example, a group of N loaded cables would normally require a group reduction factor of C; applied to the tabulated I,. However, if M cables in the group carry

loads which are not greater than 0.3 C.l; amperes the other cables can be sized by using the group rating factor corresponding to (N-M) cables.
T Not applicable to MI cables.
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Table 3.5A Condlit factors for runs incorporating bends (Exiract from IEE Onrsife guide Table 5D)

Length  Straight One bend Two bends Three bends Four bends

of run

(m) 16 20 25 32 16 20 25 32 16 20 25 32 16 20 25 32 16 20 25 32
1 188 303 543 947 177 286 514 900 158 256 463 818 130 213 388 692
15 182 294 528 923 167 270 487 857 143 233 422 750 111 182 333 600
2 177 286 514 900 158 256 463 818 130 213 388 692 97 159 292 529
25 171 278 500 878 150 244 442 783 120 196 358 643 86 141 260 474
3 167 270 487 857 143 233 422 750 111 182 333 600

3.5 179 290 521 911 162 263 475 837 136 222 404 720 103 169 311 563

R 177 286 514 900 158 256 463 818 130 213 388 692 97 159 292 529

45 174 282 507 889 154 250 452 800 125 204 373 667 91 149 275 500

5 171 278 500 878 150 244 442 783 120 196 358 643 86 141 260 474
6 167 270 487 857 143 233 422 750 111 182 333 600
7 162 263 475 837 136 222 404 720 103 169 311 563
8 158 256 463 818 130 213 388 692 97 159 292 529
9 154 250 452 800 125 204 373 667 91 149 275 500
10 150 244 442 783 120 196 358 643 86 141 260 474

* Diameter of conduit in millimetres.
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Table 3.5B Cable factors for long straight runs, or runs incorporating

bends in conduit

Type of conductor Conductor, cross-sectional Factor
area (mm?)
Solid or stranded 3 16
15 22
2.5 30
4 43
6 58
10 105

Table 3.6 Singlecore PVCHnsulated cables in trunking

For each cable it is intended to use, obtain the appropriate factor from
Table A.

Add all the cable factors so obtained and compare with the factors for
trunking given in Table B.

The size of trunking which will satisfactorily accommodate the cables is
that size having a factor equal to or exceeding the sum of the cable factors.

Table A Table B
Cable factors for trunking Factor for trunking
Type of Conductor Factor Dimensions Factor
conductor cross-sectional of trunking
area (mm?) (mm X mm)
Solid 1.5 7.1 50 x 37.5 767
25 10.2 50 % 50 1037
Stranded 1.5 8.1 75X 25 738
25 114 75 X 37.5 1146
4 15.2 75 X 50 1555
6 229 75X 75 2371
10 36.3 100 x 25 993
100 x 37.5 1542
100 x 50 2091
100 x 75 3189
100 x 100 4252

For sizes and types of cables and sizes of trunking other than those given above,

the number of cables installed should be such that the resulting space factor does not
exceed 45%.
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Table 3.7 Cable resistance for solid copper and aluminium conductors

Resistance (ohms per 1000 metres)

Cross-sectional Bare conductors at 20°C
area (mm?) Copper Aluminium
05 36.00
1.0 18.10
1.5 12.10 18.10
25 741 12.10
40 4.61 741
6.0 3.08 161
10.0 1.83 3.08
16.0 115 191
25.0 0.727 1.20
35.0 0.524 0.868

Note: For live conductor resistance under short circuit fault conditions, the values
given above must be multiplied by the following factors:

For PVC insulation 1.38
For 85°C rubber insulation 1.53
For Mineral [nsulation 1.55

For protective conductor resistance under short circuit fault conditions, the values
given above must be multiplied by the following factors:

For PVC insulalion 1.30

For 85°C rubber insulation 1.42.
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$ G.o factory 0od9ai sub-stationi Incoming 3¢ 11kV ring main © opom 800KVA, 11kV ¢ 415V
transformer qpsod agi60dalodamicusdaopdi sub-station 3203E:q distribution board 2005 4pole 1600A
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006903 Ol§Sloopdn (W.T. Parker Ltd)
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$ 6.9 [PFrenieam BigreqisC 2005e3E00005 Fo680005mBigPiEacg0d Blg| switchgear odoosd
©05000:9860 VO30S (9000) vod[gépE nominal $¢ standby supply qps 630050053E: subsection

switch gqps $¢ poonod[gés distribution board gps

$ G.o Mains $& Generator circuit breaker gp:dloeoon Main Switchboard $& outgoing MCCB

qp:élgle:m bus selection switch gp: (Durham Switchgear Ltd)
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Main Switchgear

gudmon :§reon aqbodondaolayp: 08 0389 Buwwrch BecnS8eo main switch ¢p:od
o06s0€[3dloogdn IEE Regulation 476-01 og€ opboopdagoodogudonsigqjesd isolation cpdq
50305 02899 A8qupSE8AopS gromaeg sepd link switch S8wwadS dircuit breaker 00pS 63653
incoming power supply & conductor qpsaans 3o¢&1 2805 CvdeusELERdI

(0) 320005¢) supply 2095 single phase a.c. [g8Clon live conductor $6900%:320305

() d-c. supply & pole s2:03:

() T.P., Bowpad TP&N., TN-S a30upod TN-C-S 656 supply ¢l phase conductor gp: 3303002

(G) T.P., 9300pcd TP&N., TT, a3w0pdd IT 656 supply 320305 live conductor qps sa0scds

Link switch 2800po5 circuit breaker o3sa: cydodolodam: od:gope  =acgudondop 32805
sag8op8§8aoqupibon wobiokam: [§6§8woqy supply cutout qpigh §ioBBosyy sosaoon
20&Cloopdi The Electricity at Work Regulation 1989 0p¢ wpboopdagoedogpdia? vadeacgad agitod
98138 Guican supply o3 [§056070588q8 o8enqBeom [§56om05es 0god: cd9e dgeousd
main switchgear sa§moon5Ea0guSm00n: 030005 cqBoddlodem: 0060EpddsI mgudmen: §&
00ed8: mfgSed: ofam: Bamedlogs 0pS8oopdi  detached building B8:ma0305 Bdgp: isolation
S8eeSn

Supply cutout $¢ 8o ¢ o0pd main switch & incoming terminal o 900503056000 GHPOLS
Boqob dobamn adgopy corppSgion cobiom BBEagy oBeoquptfGEl aoranch
veoyogseoqodl mechanical damage ¢copSion&enqbesznd omagudooieuiqeoepdi Ko€iemmanud
gpief g88:a0086507888607 owrmaogS service fuse 632305 cuSoaol

ogbobdllodam: [g§lgropoopd eao by $& b woppBeom obidel cPaadqodap: s
BEobosgiogionSeoogd

Outgoing Circuit 320305 switchgear 320: wpboopdaagudsaeniul onbsoladgoopdgbeor VA5
5§85 0g8026508001697 6eSEP: 070guS8EeS fuse sageSzaenisl circuit breaker of overload
setting 0303 &s60007 Bopoonooéilaopdi 30006 distribution circuit 6ono0052005 F:[gEads 000
2680 o 2005680088:008:8E00058A8)  excess-current  device 820305 setting 20pS 000

32680500005 vempagsooteo
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IEE Regulation 130-03 o3€ circuit o3&3: overcurrent [go[gE:e  0m0R008EQS 320505
2c8me0qpadapdescndf: cBoyoopd breaking capacity §eox device 009 oodeo€oon: qud
(58051 SBalo3p protective device 2908 cvesn8y | 9 §qupSigbom vooumqESmes(Es dircuit
& overload [§8[G8:03 070056858 3cBmESmRes(ES short dircuit [§8oopSsa8§0B8:058 sageped
ooeepadeoq$ circuit 320t saag8ma[g§ [Jodeorn0deu:dEasfgbdlaop

$ G.§ 005§ 32005§qpPs0p¢ install apboodzaopd main distribution board (Square D Ltd)

Protective device gpszacsigCshort circuit [g6§§opE circuit sa0: sa0qan[g§ opening cpE8EquRd
[g80m1  cdeamodeomn  discrimination coO8E[[E(GE  vwd[gdeon overload sacfgEacsypiE:

operate 6p6GoRG0I
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Rewirable fuses - BS3036 32 rewirable fuse qp:320: domestic installation qps og&omea8mn sxge
02808l cobicon sfgEimelpbisaqtisn 32981 () ogt cSGooaidioogSy

High breaking capacity fuses — HBC fuse qp: 220 3356pud[gd8Ee[g§leoon short circuit gpsean: s
0.000p 0§ :00p8: gE:uliuSancd8Eeoqs 8RE:0005002:3100p81 =mLSq wE:paeon fuse
qP=09pS 0008 overload [§6eo =:§§3E:0pE 0nBgd pEeEerE[r30p5e8dlm woimaozad fuselink
3 BcopSorbeoBapsaogt egelFopogheoec

0o8smaqodelopE HBC Fuselink qpeaan: 0§ godaq68:al grogieomn aqib8iaa: ogpf sa5p5:cudy)
60888 88E:0005000:07 wo€:08e000 32§§03€ fault 302 final circuit protective device (¢ .0e)
BucyoS local control gear ¢ qE:c08:08c305c00pS =008 HBC Fuse qp: =0 0Qoo8od
egeq|odo 328082005005 gE final circuit protective device 20p5 normal overload $& short circuit
[50§$qpsop¢ discrimination o3cpbeeonE§Eauwcdi main HBC fuse 20pd fuse [gEomogudoonicom
feeder cable og€ short circuit [§deomsadlogEgbeo oBewrdb final circuit gp: & 9padiS: 0§320:0005
main fuse qp:el 8883210005 Gogfeg§ean =4logE [gBeo main HBC fuse qp:aopS [goSeomadeo:
cooRdi

Circuit Breakers - c§n0dedsed circuit breakers gpssan: HBC fuse qpso3od [gEenieomn short circuit
a68:oeocm gprs: adfBodqeg> 3203 {giEeoqs 8&E:000500m:dlonpdi wo:adeom circuit breaker
qpsogC 3o[grseo0n circuit protection devices gpico0domcgseoigseamn SagEdgpig> §oloopd
a3eaod Electricity at Work Regulation 1989 il Regulation 5 $& a3058¢8eoqs 0qooddod eggiod
[Bg8cB8:086:0080m  overload [gbeon  srefgmeesopbol  sagquSeoyespodeoqs  oobeolodsd
208aopSi 320005¢] moulded case circuit breaker 0069 20pS wol:ell full rated breaking capacity
og€ fault o3 clear o831 o3z fault current o cB§BoSqgn interrupt cvE8Eec0qs 320905
32600 3202:08:0086000051

Circuit breaker qp:og€ GomEig§ean mqodyp: §dloogdi faultoode [§E§E o3wwroS overload
(36§50 pole qp: s3:03:030005 supply ¢ 0oBEoopS: disconnect [§6ago:Alepdi ma§jean
aadaaeniqp: 20p5 poedsfsé emergency stop button s ae0ie BiqbepboBedERn g
overload qpzsa: go00Secdoeom limit sao8:§escoas §5p38E[3dloo5n

BqsemPpd: o c0deagdaocd omomgsoopd 2082 G - 0OG[0D§0 7



oo§ecqBeom Switchgear segequdfg:

Bo388860p8 cyboddlobam: [38gpopaonS cqbesdobem: a3gem: ofpiopd: 05ucSe0s
0oo8foiep caBeoofmr owann ofam sfpmern ofiof e dcmr vefedsdy
308007 gdqpiediopSom apBebdobemiodigoncdemogas seombiad: 0g0Seq3n588anns
6088105520z 0815008 cureanniBeoqmaloieudradlacpsi

[PFrenieon  005§mc00§[ofiqp: 320305 aGebdlodem: 0ndeo€odigepozd h.v. switchgear $&
cogfocsiqpr oo ooflTumooed ogalipr s w0f: qESgsafcdmbenrtoogs
qdebdciem:  oxogmesiss agdebdcdEmnd ocSugodigepogs high voltage o3& qop
233380255

opboyBeomn  qBebonbeolgmemen  Bbom  Bipiequpde§isbarndeldeon  Beupdh
0c5qboss 000pS 6pSoopd ZeaSEmBisd wabigBeBodeBacyesiqp: 530305 00o888E:
ogobecn spof sacf§nesgoonton cybobdobur: (EEops¢ o3otesgragiqf Banbdoogh
00980 68g:6§:30G33Y CqBEBAcSE: BByl 03 30305 380> 0YEAT PUESE
"32§038000Scpb A0 gbofisnoge cabeooprgent ogai oBingS jeconcBen size 58
power §qdlopSi” coBimagodoopd Seogiaofgl main switchgear qpr owr egiquScSeBepogd
50315880 overload [§8[G8:magepcSaupS: voqeepcdiSeoco

mguSmeniadfscdepogboops:  obeoBaomiongd  lighting  speeEacgodl  mageoiogeSiqps
ofamiogrogap: 5§ sfFeon ofsmmogclenr ged oIS gbobdiote
oobeolquoyh  BifSefifeon gl o Bofei§Edoogt  cobimqord
qdebobmly m@pment alternative oSwunoS supplementary oo0pSES  a3gepSesepediogs
qoopSoogS geofitn qofosEE: 38 o o () opfestiBRoes diversity g8
633005A329/0503 60 0z 00p88esdloopbn

IEE Regulation 311-01-01 o€ cy60dondeoqonde adewpod 32805958E:0009200305 F:o[gCed:
qiSeBdcSE: o3igeaa: diversity 03copSag8ioioadfscd03 eedGeontdlasgS

com: G.o op8 diversity $8 0050008600 pRSfoPigap: o3 [G5883ogSl Beadd diversity of
copSagBiogaBayoqaopS so8onsmfgE 338pochit saeopuafFedgorpSeocogt samcsdaaiam:
52035368 PM8oy ofm BuSylE88oopSeB ofed: cgBqoEgE ofecsS cqbed
0255084038:0508 886 030888 mr60g:3648] 66 08 000p50058 03 vegmRSEON
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o6oddlodem:  oXge  dsdoodoopdiodieon  6sBomeEndI!Bi0de I powdeos
0R05gId6205 ...

Item In Table 4.1 Connected load Expected maximum demand
1 Installed lighting 10A 66% of installed load = 6.6A
2 Installed fixed 30A 100% of first 10 A plus

heating 50% of excess of 10A = 20A
9 Installed general 64 A 100% of current demand

purpose socket of largest circuit (32 A)

outlets (Two plus 40% current

ring circuits) demand of other

circuits (12.8 A) =448 A

3 Installed cooker 45A 10 A plus 30% f.1. of

remaining connected
appliances plus 5A
for socket in unit =22A

Total 149A 934 A

Note: The load on socket-outlet circuits is taken as the rating of the protective device.

:oooddpoencgE  100A  main  switch  o3o0beo€aofeondcopdn 9950005038 o§II00pS
5088:320700089 3308 FBieupSed wesesiEdm 83Fean switchfuse 03035508 08aE5H

ooep§Bieoypioobosacydd lighting $& heating ooam cgBo8orbebaybesiqpiam:  powobs
0538 ofooieddor mopfjesd ofer smapclmr oobpRorSfEE  switch on

06upd[gbeooelopE main switchgear o3egequdepogt 99adlls cobeofossem: 3p0R05 o3a5p86pd
32g052000:03 200 00680E20E00N

BqsemPpd: o c0deagdaocd omomgsoopd 02082 G - 0G[0D§0 9



Table 4.1 Tahle of @\3.,3:___ albwan-es for l_fm]_..f (IFF On-site cn ide Tahle 1R)

Purpose of final circuit
fed from conductors or
switchgear to which
diversity applies

Individual household installations,
including individual dwellings of
a block

Type of vremises

Small shops, stores, offices and
business premises

Small hotels, boarding houses,
Suest houses, etc.

1 Lighting

2 Heaung and power
(but see 3-8 below)

3 Cooking appliances

4 Motors (other than
lift motors which are
subject to special
consideration)

5 Water heaters
(Instantaneous type)®

66% of total demand

1U0% of total current demand
up to 10A

+30% of any current demand
inexcess of 10A

10A

+30% f1. of connected cooking
appliances in excess of 10 A

+5 A if socket-outlet
incorporated in unit

100% £.1. of largest appliance
+100% of second largest appliance
+25% f1. of rennaining appliance

90% of total currernt demand

100% t1. of largest appliance
+75% of remaining appliances

100% £l of largest appliance
+80% f.1. of second largest
appliance

+60% f£.1. of remaining
appliances

100% £1. of largest motor

+80% {£1. of second largest

motor

+60% {1. of remaining motors
100% fl. of largest appliance
+100% uf second largest appliance
+235% £.1. of remaining appliances

75% of total current demand

100% t.1. of largest applance
+80% f.1. of second largest
appliance

+60% of remaining appliances

100% of largest appliance

+80% £.1. of second largest
appliance

+60% Ll of remaining appliances

100% £1. of largest motor
+50% £.1. of remaining motors

+100% £.1. of largest appliance
+100% of second largest appliance
+25% £.1. of remaining appliances

32082 G - 00g0d§0 10
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6 Water heaters
(thermos:atically
cantrolled)

7 Floor warming
installations

8 Thermal storage
space heating
installations

9 Standard
arrangements of
final circuits in
accordance with
IEE Appendix 5

10 Socket outlets other
than those included in
9 above and stationary

equipment other than
those listed above

NO DIVERSITY ALLOWABLE!

NO DIVERSITY ALLOWABLE!

NO DIVERSITY ALLOWABLE!

100% of current demand
of largest circuit

+40% of current demand
of every other circui:

100% of current demand

of largest point of utilisation
+40% of current demand

of every other point of
utilisation

100% of current demand
of largest circuit

+50% of current demand
of every other circuit

100% of current demand

of largest point of utilisation
+75% of current demand

of every other point of
utilisation

100% of current demand of largest

point of utilisation +75% of current
demand of every point in main rooms
(dining rooms, etc.) +40% of current
demand of every other point of utilisation

* For the purpose of this table an instantaneous water heater is deemed to be a water heater of any loading which heats water only while the tap
is turned on and therefore uses electricity intermittently.
11t is important to ensure that the distribution boards are of sufficient rating to take the total load connected to them without the application of

any diversity.

32082 G - 00gods0 11
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65336¢p:0pC Installation cpdg$a0305 Main Switchgear

o00bdlodem: oddeomn esREypirE :[Fc8c8 main switchgear o8 obeo€foom  wolis:
360000t doopdd  65d3bm0305  cybeddlodem: [ghlgpep epep oafsbeopd:  apecfordioopds
ogobegbopapigpody Gemaddpeocn consumer unit qpr i} 8o 5§08 GoooooidoopS
0o:oeom unit gpigl oq6&oean 100A sodBqi§eoon main  switch ood9stanom  Bsfep:
ag68:005008: 0069820305 overcurrent protection cv68Eq§ single-pole fuseway o6 pof godcopS:
00500520888 Aea0100551 GuSam: [§8 wo8icde0n unit qpiogs main fuse o3 a3iap0dic0 6§
the supply undertaking’s service fuse ¢ 08¢ s00509050005600> consumer unit o c3a66000
ogudgad  [gevieoepdi dBaogobem: 88c8oqeoqfi device oobpBeil breaking capacity o3
2034gqepd[gbom prospective short circuit current $& 2005e88e000 22a80pm §e§cSea6d00p8N
008:3q0539% (900356 3308 () 0g832600:805 cBlgooadloogd

Unit 20038s 006s080d:gepd device qp:oopb semi enclosed fuse qpsi HBC [gjogpst 98ewpod miniature
circuit breaker gpscopSs [§6$EAo0pdN vo€aso0a5e3E600 comEiof aByd qps 320z 30e§: () o3¢
Gegieg00020 overload current qpsod protect capdadeamn JB[oFiwnieom conaudyp: 3padgeonn
circuit qpiogt semi-enciosed e 0> a3fGge0ErghangSed g qifGomdoapS:

Consumer unit qpiog§ wo8idi =8053298: mesS residual dircuit breaker o3copS: 3008
305G[o30o0pSt 0o8iem: unit 530p8: oBifgpr gEBrooSeodigp: s G0i88qSBeB88a0
0288050063 E:32090500p5: agGebBlods: Gu:EESaR5N

26qme[pdGieorn 329050005 0n:0lgE TT System op8 mv08:080m,m wo&:ad@omn residual current
protection o0pS indirect contact [g6[gCsean: protect cwOg§ 00deodoon: Gooo regulation $C
B58f5Be0daond cgiecsonbeosasgqupbun velaomieon mafmesogs ayS8cSaodimm:
residual current  protection  c0pSog&:06a08E(gE  ©pS0pd  moparoSaly  elgbeodh
qboborbantqepbefimogsh 86icge Boypfonfons cqBBceondbeningfol qitom
deSodiengadiondaapd overcurrent protection [§808 cdeconcSdloopSt puwmdS residual current

device 00692005 [gEuesepapt 320ddgepd 0gpdi3a0305 socket gpiorEonbeotadigas c83abilaodi

efey g ofengporcd omomGiooglt  mofig - eoqodg 12



¢ 6.6 moulded case circuit breaker (MCCB) ondcdseil cut-away [4EopEgdilaopdn vofsope bimetallic
$C magnetic trip mechanism qpsdl§o overload 2300p05 short circuit soafgzaesqp:opE contact

P23z open cpd8EQS[gdCloopSn operating toggle 0g€ position ad:9do€am o€ breaker tripped
[§0es60m mefgmaesadesdlgesoloopdi undervoltage release qp: 2Bwwrcd control interlock gp:
30§ 00p5 auxiliary component gpio3copds 52038:3207000693208 036508l ABryadeamn

MCCB qpp:3a02 breaking capacity 150kA 3203 §8Edlooodn (Merlin Gerin Ltd)

:2000¢) consumer unit 22038: residual current device 006900530z AgEB:005CLE:8:NG:350305
0068080l 68:005008:008903¢E fault [g6dlon 080005 residual current circuit breaker o3 trip
[g8c0[gEselopé agdodondengondonds 2005 agboddlabs: [qodeomndagreuepdi aqiboddlodem:
opigopqprom: Bopofean mefgmnsqpipeqpipiftad 5pforbocs odsodapgabafaateon
0q|68:005c0ds03E 0 residual current protection o3 copbogEsonbeoantdloopd

BofoonBlt g focqpoocd omomfgiooght oG- eoqodpe 13



¢ G.q MCB $& RCCD protection 030l§eoon s36a9: 9-way consumer unit (Crabtree Electrical Industries

Ltd)

$ G.© miniature circuit breaker protection $& residual current circuit breaker 03dlo€eax seven-way

metalclad consumer unit (MEM Ltd)

BofoonBlt g focqpoocd omomfgiooght o - eoqodpo 14



$ G.@ circuit breaker qp:s& main residual current circuit breaker o3clo€eax consumer unit 0289

(MK Ltd)

efey g ofengporcd omomGiooglt  mobig-eoqodso 15



¢ G.00 100A main switch $& twelve ways ¢ 6[gpo59sa: 30mA residual circuit breaker qpggé
32004g|002:000) 32605 qIod§PE3: 0deoamdgEiu§eoon Twelve-way consumer unit (Square D

Ltd)

BofoonBlt g ofocqpoocd omomfgiooght  wofig-eoqodp 6



$ .00 MCCB Panellboard qpz:opE 800A rating 2203222 outgoing MCCB 06 93208 00680Eag05
q§$ESloopdi cudlgoloogE metering pack o3 320005005038 [gEe0p8Eclaopdi (Bill Switchgear Ltd)

$ .o Main Switch, MCB qpsi residual current device & fuse corners gp: dloGoopd 3adigCoonieom

domestic comsumer unit (MEM Ltd)

BofoonBlt g focqpoocd omomfgiooght o - eoqodg 17




0054 3o000gqps Installation 320305 Main switchgear

oddqepbodiqp:  §& g sxcoiopeobokigpigownam:  [¢f  Bigooqrsl  coodebean
meanodmBiqpn eonqp: §8 coppSiqps o cySeBmBEG0RE Fodiges main switchgear s
83Eio00depopt  cqbebelodem:  apggemlgfenepiadhopt  fgeomn  mlgfeapingbBiomaan
edlgoopbom 8§&pdbloden sdjapipiean sefgmesqp: (cpepifieorpligp:) o€ onbeot
ofzel  000% 30god  madGESS  888i000803dopd  w8io38eam  agSebapSoss
808¢ma0p05 main switchgear oSegiquSepogs onBeoSoomican ofEimoged Adadea0d
Gon0h ag58:0005607888q0pS§8000303 38000508 Bigonbeodugs ofamigps 330g0500pS:
ogI8:oenmaB ofod: oBfgéooiqdepds

$ G.0p six-way consumer unit 6930z §&:005[qoos(8 006e0E§Ea00 protective device
qP2e300pbggooco:dloopSi consumer unit 61 cood3en3[gd:orE miniature circuit breaker $& residual
current protection o3dl§om coodumneadarle semi-enclosed fuse gps: coSsoEaoniclaopdi (George H.

Scholes PLC)

dafeorpd o wfocqpoocd omomfgoogh  mefig-oqedp 18



[Fenie0 005gapBefiapisd BigrieaprobeSpiogd Installation cofge:

ofem: 20pb  joo  eogess coodeayfiegidien  oobagraferndd  oobepioooifecn  Gemdgh
cogpecsdergpi oqbeblobem: mopjcdopel ma0diaaibiancgl: meled oobeobabafendd
2ophi oqbeddlodem:  [gRlgopoops  cgbeddlodamiggigepbas 320305 esep  epdgepeaton
opSofamiafondeobepSeBabal apbogigp: wect saeermanphionod [fosbesgiagaotdaogy
0ofs  oqbebelobemgem: ofem  mlgfenspmopijcioopdesepst ma§ipiopt  coxftist
0§ 08FFwiea low voltage cable qprax: qpSagpign sguSonfiefgSo aepSepisSavend

3§ gbBommgongy s coopeon 65epsl  c0cSesndqupdsddoncoss  Sew:
30g8e0:Ee  0mieBi88ooaf GorocSeaguSmeniol [Brumeuiqdugdi oS G0noned
30905 on§oqo§oSadoBieoaapSanem GormuSel power losses ma0905copS: cyBe8dcSe:
2339099 oqdeuiqEoesS B3elIpS aySeBdoSemiRE: 0054mrpSdel :2c00Sea05ogs cox§es
0098 3[FGe8AaopSH “Package” oxbguw oxbeoSamisan agBebdloimidupisr: qi8Ses:
0208:0830905 Gs6p p5ic03a 838305 30005¢ 656p3e05E350gEdAM A3ecBEaN
epep! 3208080356 pbaparguSopacmn fgédtiasep 0g6 anbeooobdloop
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FIREMANS
LIFT
.r_-—
(AR 1, ]
Qin
(LIGHTING
AND o
SOCKE TS) el Q- 5
TAR=OFF Ml
UNITS RISING
ro Atn BUSBARS
FLOORS
7th
—_—
8tn
5tn EMERGE NCY
LIGHTS
4a1n
R ——
(LIGHTING i‘aaSEMEN‘r
AND 4004 LIGHTING
socke 1) 2" “rew | 4. MO
TAP-OFF RISING | SOCKES
UNITS
i [ena BUSBARS]
FLOORS
| ESCENTIAL
18t BASEMENT LOAD
AIR:CON BOILER
FLANT HOUSE
G PANE L PANEL :1 -4
[ ] | ! [2004
4004 |400A 200.&‘ 300Aa| [2004a] | 1m0A |'|ooa g?ﬁg
MAIN BUSBARS
15004
Ma N I_—
EMERGENCY
GENERATOR

$ .0 8[g| 2ac0bgpigrdloCeomn Bignieqess c005e3Ee00 3268000598:320305 distribution

diagrami c82260lon 850060069803E meter gp: 02680ESEGo0RS

9ScSiencn Froniean agbebeodeionbanSeupiagS Low voltage switchboards qp: 0r6s08qps
supply o3 38:3080:0388ea00 high voltage transformer ¢o0Soo§iquauaSeddagl 0ol switchboard
Boonch coliaieafiogs short circuit [§6§§0gS SranSicongSefgiear fault current s20: copSagSiof:
or comsureBlupd puwEIHEE 000emdesa 080/ Gogd 3 phase transformer og reactance

2005 §% q§ep switchboard § short-circuit power 20p5 jo 2268esag) §eoed
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G0p005al impedance SBio0aSsEaag) short circuit current [§Bcon8Sesjeops spSiogiaf§iomn
Bo8GBEE:ePE wbieononuSypionsd 333600080005 38u[FraoSeon low voltage switchboard
(prao: B8E:0005epogs o) 326863 39088eax fault qprse:  clear r688qEeacs S%E:cncSoon:
s008iep 000060Ge3 00afoceBuInS [§8cn8Eeqiean waBaspd short circuit current oSwaBex:

clear cp&&Ea0wpdi

$ G.08) BsgreqprpdesigpisCoon5edEaeom esepypioatadsgeam switchboard ooden vl board o3¢

outgoing switch o j dI§aoo3a3 main Air Circuit Breaker gpscopd:dl§dloopd (Pandelco Ltd)

2S¢ 0000 eondess cgfoecder jadim: g E§0de0050p58dm [§Bang8eqfearn fault
current oogS o maBgemaocseooghoprecopt  Baeoyog§oroopiancych  standard
switchboard qpsell rupturing capacity cooSeoqpag$oopdencgad 38on§aBdodieon  switchboard
Boobeo8gs:  Bewacd  maonicocScbaomeon  reactance  [gSemioopd  coqSecsduagps
Bo0nbe08a08Aoopdi 9pedié: cog§oesder 0beoq ogouo eondess codSeaBag§dlon fault rating

o) 08emeon standard medium voltage switchboard o3¢  3a[§e8cdonbsolanyedeol
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onbeo8ooiepd cogqfoesdun 0Bl eeadié: rating 00pS [g€wa:dlon low voltage switchboard oz $69
Boupod $690005860m 2:08053208:qp: :gBFopcdeuqepS[gborn  228E:00898amicupS: ogoo
6m§e3200056603HE 00gsoesdue aydoddlode:ind cuqeuepdi

Interlock cv688cam bus section swich gp:od 026908c0gligé coqfocsderondad: §oguglsd
el §8opE mfgp: 208eobep cogfocsder bl ay6eddlodem: o 0ds Bewnpdd cbgaons
8coon switchboard 3288:qp: 8893 900503080, aGebdlodamicuifEgl: Beupd Boleom
=c[gzaesopt switchboard 523E:56980§352:0005 cogfoesden codadionpbipeuidean ghamivwd
m  :opEescoqilopdt & .06 o8  scocdogesdigcorn  38305§ka3  [goonidloopS
FoSGeoqepe maGes eppepocior mafocshnnpy mapficdeon ofsmch
38Eep58qupd[gbom aBad wupdddlan overload [gbagnicoepdi Befpé erdmedeam ofamigpid
bus section switch 222 closing ©cv680n00p5s00E switch off cpSaongeoepd

OUTGOING SUBMAINS

I X X X X X X X X
L#(. | | s I
] o o

| / /
S

-

$\1‘*~ @ /
$ .o low-voltage switchboard og&onbeooonseomn bus-section switch qps (Single Line Diagram)i 1,
2 $C 3 0300p5 main switch gpefgdo A $¢ B 030005 bus-section switch gpsfgblogdloopSu bus-section
switch qpioopS normally open [§8[o307> 0081030008 main switch qpi§B[3eoos 1, 2 58 3 A58
interlocked [§6@s[o30100p51 A 2995 1 9800905 2 o8 Off [gBesodogEan close cwS8EASH B 2005 2
3Buwdh 3 0B Off [§6e505038000 close p68EAa0RSI ABa3[giapbaoagli(sé transformer codad:0005
33268105 low voltage switchboard 5288:5896 load 00> 5034588 Aaop5H
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Open-type switchboards open-type switchboard  0289a82005en g68:00056800E86p522805
288:qpaan:  switchboard &l 326qo005q05500003E  comeoos  switchboard  jgglooSn
wpoifopt whioidess swichboard apra oifGgseSidkoggon  §adoncogd
c0dBEnEs Boopdd mom: med: 08 o0beofaonigl: (€ exposed conductive part gpsaos
vcoCedbggbeol veorboeolgbeo cBeolgtse 0mmRude0:dEdlonpd wolodza: special switchroom

a3oupdd enclosure 32038 com§om wols switchboard gpssan: 3a60gFR[J e ox0SFopeamn
0Ceepadrrda3Eaodlepdi

Protected-type switchboards protected type switchboard (¢ G.0q) 0g€ conductor gpssans
metal o8wwrod mafgpieoon enclosure gpisacg8iogé co:fdloopdi wo:opE metal cubicle panel
330005 iron frame Ao metal clad switchgear 08 oo8eo8oon:a0p5n 0o8:0pE main switch oodg
busbar gp:sé cqbodslodegSeocuipd circuit qpasa: control cpdeé [gBep: Beupdd dircuit
breaker gp: dlo&fogolaopdn Circuit qpsg  conductor gpssans switchboard so0p8:  essaniyC
Joosiecafiom 803 3208 Go Y REpioR soopfifReocSger:

Electricity at Work Regulation 15 o3¢ open type $& protected type switchboard gp:3a0305
20%{gCcomn oppBeom mfgn: Bmbqdepiod eedlgoonidloopdi woliopE  switchboard gpzel
3eqO03eE  :e§00>00(gbi0RE0R05 SBoqean  eepaandds0gicPedas  00deptoopd
BB edfgooniom  [36biedopbropSimaomimaaBiyp:  on8:08qupd[gbf  03EaREr80386pd
2805538300857 320908000p0603E8Equpd[gbaopdn  system  obegqfaBea:  copd:
30005qcgeSoon03ad  conductor  gpeE:  Gom05e[pE305epSe8dmaopd:  aguSmeseo
qepS[gbiloopdi bare conductor sa:d:0dsi0pS: 30m3005[gE0o g (gE qoSonqeS short
circuit [§8[g8:¢ om0g0Som:aBicu:gEdloagb
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$ G.oq incoming $¢& outgoing cabling 20305 2Beps lock (pE8E20p) compartment gpzclo€eom
protected switchboard 0091 0o8ssan: panel &1 326qoo05[g6e access (pS§Ea05pS:
265205005(g6:038 esepg$0ogEiyé maintenance cpbeSigpiaan: AB26200300EA3ES A0
(Pandelco Ltd)
Busbar chambers busbar chamber qpso0pS $6¢9 Bevpod vo€s0005360m circuit gp: 03 IEE
Regulation 131-14-01 (¢ . jo) $¢ c3odegppdeoggdee(d: switch oodgr circuit breaker 1 link qps
030905 [g0qp: 82320%gj0m agdodAlodsm: supply 3302 [godeomadeu:tlaopd

Earthed neutrals IEE Regulation 131-13-02 §§ Electricity at Work Regulations 1989,
Regulation 9 035¢ 0305p3c0qf clggioonieoon neutral conductor o3& [g)br 98ewr0d link cpdaozaod
circuit breaker owpodeom circuit breaker odsa: onbsooodierpedeon elggeoniead neutral

conductor 069038 006s08coneom link circuit breaker 830z of:sé @00d0g05000:0005 phase
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conductor gpis: break cv68Eeoqs Bodoonqeuepdi wo: regulation gpzaopd PME  supply
qpromicopSs sa0f00Sespodfipoom 33000d) rule qpisr Gl oBorpSian NGRS
final circuit qp: 33313208 608 038s08gruBesiod reagped saadiq88auoopdi neutral S3owyod
common return wire 038 [§Becn6e08[g8ieGiod neutral 038 bolted solid link codEEdsSE8eo
Boopcd system oobpcdiam: agbed supply ¢ cdo [godeomodeu:dBaopd link switch &
28059208:30[36 c0m:§ooEdloogSi link switch cox:§[g8:3a04{gé phase qp: break o[g83c08 neutral

20p5 make cpS[Bgdeseoqs Bodoonqepdlgddloopdi

¢ .0 data communication $¢ inter-tripping 320§co0 egiguSeep 328j053300054PECloE00

electronic control unit dlo€eo0o heavy current air circuit breaker (Merlin Gerin Ltd)
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$ G.op fuse 33603 HRC fuse gpz 0obe0€aonieom triple-pole switch (Bill Switchgear Ltd)
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$ G.Jo site 03¢ installation cpSepaRE 03680EREM3EgSe0Seoc0m sub-station package gpssaos
q§$EAla0bi wiring cvoq§ 3008[gbe$e00> 1000kVA, 11KV © 433V sub-station sz
22000509€E[§20002:3l00051 633005005 GogEe 0bs0Eamiean dadding aBlgooconsdloogdn (GEC

Transformer Ltd)
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FUSE AND
NEUTRAL LINK

-

N r—— |
e
—

—O/{)—.—.—-p--—
1
o e
e

O Ot }

o (a]
BUSBAR ¥ \’ %
CHAMBER !
. B2
. |
i i | | W ]
R i
- " 3 -
MEANS OF DISCONNECTING THE
BUSBAR CHAMBER FROM THE
bd o b SUPPLY SHALL BE PROVIDED,
EITHER BY ==
(1 A MAIN SWITCH.
- THREE POLE & NEUTRAL LINK
{2) 4 ISOLATING LINKS
| 3) THREE FUSES &
HEUTRAL UNK
k.
R, Lgly N
— e
SUPPLY

$ G.Jo busbar chamber 320305 isolations Busbar chamber 0303& supply 320z disconnection cobq$

means 0299 §eeoepdi

Distribution Boards

Distribution board oo69a80005¢n o€ ode Bewrod walsconH3eam protective device gps
Ao overcurrent [g8[gE:0B oomaBieodGa circuit qpad gO0dgSiaaC[y§(ggtiem: comigico
Oloophn  distribution  board  sagudmsenigpigd  AFegequdSEom  wlicfopl  dlumogudondigs
esepqPs G cofse0050900005 cable gps 006s0CqfE0R05  B03ayin0c5eabaonieaN
terminal gps Al§Aloopdu

600506903 install cpdepogt s adgiglimm: M§0058ERS =005 00muLddHbe0m
2gudm000:0005  JoFeon  Fgudmenad clopen &doocd install cpdfogdloopd  adaBeom
6[g3a65$03C main terminal qps 20pd vaE:03a360m [0Fiwie00 GERDLSYPE: copdagtionden
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g§cdea0deomn  3gudmeeniopl offogol oBeloppé  distribution  board gpssa:  GgEgSepoze
38[0%e00 cononudyp: 00690E8EQS deanndeoon main terminal sagudseon: §eoon distribution

board gps o3 egegudaodloopd

Distribution boards sa§js3ae0sqp:
Distribution board a%:§js§claopSi (o) rewirable fuselink gpsonSso&{Beaomni ( ) HBC fuselink gps

006e0€[Ggbeooni (p) circuit breaker qps 0o6e0EBgbea distribution board gpafgddloogdi

SINGLE POLE
4 SOUD WEUTRAL !|! I !i! !l!
DISTRIBUTION

sourps >

CL—s— ( [ ] [ [ ] a |

DOUBLE POLE
LINHED SWITCHES

WITH SINGLE
POLE FUSE 4 \\‘
S0LIC NEUTRAL

| vl
p——t—

SUPPLY
TRAMSFORMER

I
I
|
[
[
I
I
I
i
1
|
|
I
]
]
[
|
I
!

Al

$ 6. Single-pole axdleoon fusen earth coSconeax neutral conductor 0gE switch a3wopdd circuit
breaker a3wupob fuse wdl§eon earth coSoonsean neutral conductor 0g€ link switch a3wopdd circuit
breaker 03 006808002l 0aE:$¢ 2005adEea phase conductor gpzodcopds oo Eonps

disconnect cp68Eq§ Bopoonsqeuwpdn (IEE Regulations 131-13-02)
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qedgBrooc3of rewirable fuse qpie: saopiofgah Phogcdeepigropt cgbebonbeotiglingbed:
p803Ees08mgEogiegiguSooniaon fuselink mo0: 38Feoon fuselink [ 3000:03:03000SfgE:
30305 mgfspSidieon smedqedandesan melosiosSidoSoopSt MCB ¢p: o36tr05 HRC
fuselink qps oobsooonsaop) distribution boardgpsean:  egeqIuSo5:8qR0R  FaclopCagpigoopds
§eooopdi miniature circuit breaker gps 006s0Econ:eax distribution board gpsoopS 3a08:00b80E0d
opgoyedcilgtenieacboopdu  cobiofem: opigab smseoippiopifalign sogiadfsé cobiofor
earthleakage trip % 026508 £8[G8:eo3p8§8Aao05n miniature circuit breaker qpsao0S § 326800 €o
8Banmcbeffbon  whiolmmapoopionss  sgeSmen  oppSitielpE okl
30905000y 36[Gr81300p5:006886000081 (o8:08m3: afgpSicopSionSeolepagd il protect
980022600 603005330305 wEaEea rating 50t GoogPgy WOBEEBI BAdapuSooeot)
Distribution board o3&saa0: main switch fuse o3ewpod main distribution board 0o69§] Ss[aps
08:a[T3p8icnBoss 0aBowuach oobe so0SaguScontqeuepdi final dircuit o38:0008 switch fuse 0o69
Bowpdh distribution board 0896l codselopE: 02895 2E9ewrBMde so0daguSconsgqeoepb
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$ G.Jp supplies gpza0z distribution cp6q§80¢[gepogE 005amagudepeoeax MCB Distribution
Boardi co:0383: 3aguSmonsdd qRE80m Gogs mdismionbeoducud [GoooondloopS (W.T
Parker Ltd)

Positions of distribution boards
Distribution board qps3a0: 006e08$320305 GsePgIEoNEaN GsepaPd (gGEdAlodsM: 03:8p030
a0gaSonop control co888eoqSepdguScomieomi 0§ gpidl oddoyean csepst Sicoqdusd
oofiafesepqfalat final circuit codonoSqpiogdSondiqieacge’ aangpist  egelogoporgen:
5rc000p%n o0 submain aorouSap: 320905 op§orgedossEeop ggorodgBadiu
Distribution board gp: 006e08q$ 3260mMEsedieomaesep 320305 36000H30HGEOERD S[EP:ea
Bqody> oogeoddean 4 deopdd wdffgaesep §glgbox circuit wiring gp: ogdSongionbeod
epog8eopS: cguSonaefG fuselink qp: s3e0108:006086papBropd: cguSeneeny Bgadust safgreon
ocdoonseabeon ZaelgEeesypie cgodandiqeoepdi (3a000dq) distribution board 32z §godeom
30[gmcs Buucd epoBporsaddy §8eom mefgmesyp: [§8886a esepagd 0oSeo8upSeddo
weather proof sa§s2e0: [§8eead

odafeorpd: o wfocqfoocd omomfgoogl =g -eoqedie 3L



:nodq) distribution board o3 $§@a03€: co0pdog€ionbeofepdeddon wolsean: codamiaodeom
BseconEagudeom ogpdigpigé oopSesmodlogomi case 320: metal 9fewpod safgpican Sieanndes
00gudea0 0gpdiPigE 0opSeso0d[r3dloogdi

$ G.JG MCB distribution board gpisa:onbsoesodi incoming cable 2005 cable tray ssedlo
a90don§0m outgoing cable gpzoopdagEiq$320305 trunking o3 0odsoaonidloopdn MCB

qpesanzondenly olggeoo:d (William Steward& Co. Ltd)
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$ G.J§ MCB distribution board (deso0d00dGja 6§ board og¢ link cvboo6o00 3-phase MCB qdozan:
006e0€aoniom Bdgrs compartment 320382 isolator 02d9¢ 3-phas $& neutral cable circuit breaker

¢ 0q6056lod30:03 qupdloogdi (Pandelco Ltd)
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FINAL CIRCUITS

DISTRIBUTION
80ARD

=

/ FUSESWITCH

"o soLATORS
NORMALLY

—__| CLOsED)

el E

=
T
jae
T
e

$ 6. J& distribution board efgpod9s: feeding cuiq$ 920305 &[g| ring main 0od9ai single line

diagram o3[goo:Claopdi ring 30z feed o660 cable gpsaop load o3

qeoop/03epd(g8[gEselopé reduce [gbognieoepdi valiadean arrangement o€ ring &
[r20080053290:88:03¢ fault 0ob9[gdedI3dlon isolator 0696 ring o3 broken

[g6c08Eaomaloppé load o reduce cpbeosgilopd
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230 Vac coabeoqiagSeann supply gp:
Jo0 8ooobeorpog§eann power supply ¢ aqdodalodsmod quaom oo enscocbeeoybeom circuit

qpsod qbodelodams cu:q$ F0digeoon distribution borard gp:oE lower voltage board $69§
terminal qp 9afo30: §o0p5 high voltage afo3p8 accidental shock [§8[g8:e2: 072:8:88q8 [Fjoo68054
qP: [giepboonrqaosps

0038 320005¢ distribution board 0589 2008 Gog/ oo doSasbak brown phase 6qa0m
68005005 distribution board 03892305 grey phase ¢ 608305z 3 quaaoSeBdon 3a00cS§
goo8B:ao08 o8 board sbeet cqebdoiemifear 32805388mm: FBsc5c8800p5e8dm
oBopoopd Gogig schock o} qfieosps

IEE Regulation 514-10 o3& 320000¢) 883020005 joodcondeaqpagsdlon gEsutigodamsgn(gE8Eeamn
20B860ie881000508  oSs0800iqupdigbor  wo8iop88esupd mfgSed: Semiodopd:  ovoBco:
ocBlgoontqeosgdl 0ot 20860:eBion0iem: &3103p5 o080 eoycg§dion busbar chamber
qp# distribution board gps 83eopoSi switchgear o3ef 3o[G8onc5098 0x&e080o008AooES

Distribution board gp:o3 cq6eddlobea: cusdlgl:

Distribution circuit co®poopdie 00b9c00>Geamn distribution board gpse¢ 9Bewpod rising busbar
trunking ¢ cgiG0delobams quaodsgdlon distribution board co&983§:03¢ local isolation o3 coxde$
c8328CloopSn IEE Regulation 131-14-01 $& 476-01-01 ofopC installation $& circuit 03E:03cpE
isolation $& switching Ol§qepbuy 200deodaoep distribution board gp:oopd main switchboard $&
cot0g28n local isolator o8 onGe08qfcdaa6daonS

320000¢] bare o8ewp0d insulation dleox conductor gpssao: main a§eupcd submain conooedgpiza(yd
metal trunking so038: ogudon§iepdadilon distribution board o3 rising trunking &1 onsopCaaFadcd

069086088 board oodedza: fusible cutout gp: a3ewrod switchfuse oodg[gE  control
c05q§[go3loopd
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6-WAY 15A
DISTRIBUTION
BEQARDS

SPARE
WAYS
LIl

10 WAY, 100A
DISTRIBUTION
BOARD

MAIN
7 SWITCH

¢ G.Jq main distribution board oodgei radial distribution circuit gz final distribution board
efepo593 agideddlodsa: cuseogn main switchgear ¢ cosogpeax distribution board gpsage

008500053860 local isolator gz 00690Eq§ recommend cp&dloog

Circuit charts and labeling

IEE Regulation 514-09-01 aq) circuit 0089803 eedjgq§eacgod diagram gqps chart gps 93ewpod
table qpiod copSogecSgeotaf c8eabdaoSy

(0) circuit 03698 sapso00i5$ FopSs)

() indirect contact [g[g€: 0m0z056$5p5:006:

(¢) 52Gpap0m100059053EpEEH isolator aprooniipSagep 3 protection cgbegs ogeSiaps
0o8:0333: distribution board og8[gbeol vodo§ioyEaglgdeol 0odeoERgdaupSisbori glazed frame
op: [58[g8eer orobo083385E[gBee maguSconqdund
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Marking distribution boards

Distribution board gpzsa: g€ [g8eor omnédsEgbee Bonrdd sboondadd [gbeoycSam:
cedlgoonsogom se08ionadianns lighting 350305 L1 socket qpizacgod S $¢ power 350305 P 020p5(g¢
2005905030005

00828 200BgoBepogh 83 36 supply seaenichoopss cBoomieeBGooomm samaSy Gums 2968
10 §oooSeoreghiion “sagepoSfoops” sheoom sooBevrgoal onbeoSevraniquptfgedong
oq608008e0Egapbeiam: 8odapbaBepogé fustway =adqpisacgod Gsepa? confeusqupSigbom
2[Goob:c8c8p0cdicl 0% o8qfqepdgbom wo8:a0pS distribution cable gp: & oBioooepd
0q68:00056800E8E@000 venaNsEdadengppdeogy §aepSgbdloopS

Metal distribution board gpscg€ plugged hole gp:dlo€ cosqepdlgdom 35000503 additional conduit

qps 98e0pad multicore cable gp:30: 3309ud0007 GsePy|EoRcLIEEGLLRdN

Color Identification of cables and conductors

IEE Regulation 514 o€ conductor qpssan: Sopeeen  F[P:a00de0dqs  Sma60p5¢p:03
cedlgoon:aopdi 2004 956 cp€esode005a3ewA{goonean IEE Wiring Regulation (BS 7671) og€ wire
qP:020008q§ea0305 82005005000:6000 Wire 226epEa005905g 520t 805800300007 peepuodbgl
g8 m0y5:0008m:0%{gEe000pd Badeon e[gpicdeaopd UK o38saaBamsacolep:ed{ybo
ds0cumE: meepE 0056dge 85600 B opelpliqepd =§83908E:m0m  05eBgESe:
Regulation & s208&:038a65[goon:dlaopdi jook 958 wod§jro o qrHe§20538: maelgop) installation
qp: 2095 section 514 & 6520580053038 eE5[goonieomn B3abgEdep: $& 03058qupdlgbom wire
core qp: 320t 326epEa005005eparEaopd: Regulation 30065& 030586000 meeepEaprom(gdadlepd
008z q058w03ES oonlaom installation 3oopS section 514 6l G§05800503320: 8aSsr00p5(gbe0!
$oopod cwebematfecsn standard o s20pfGopSgBeer epSang  standard GBoaodfGoopSd
eoBgaepdigdom w8} $b90cd:03 ofEs0d madiulgpabeor 28AuSsb§o0ndeepodSeosan
marking cpd[gEscopbicdendom wol:adeam 3aqi0b30: IEE Regulation &1 Appendix 7 ogeedjgoons
SlooSi

IEE Regulation 514-03-02 o3¢ cable oobgel core o3&:el termination qps $& cable saagp:

ooeaqpodopl  Fp§Emeen:  Fepsoocdeddy comfeepdgdom IEE @oo: 51 op¢  wol:opofeom
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605lgqaopd 0omicdist MBfomss jecddo€eomn alphasnumeric cedlgest saeepEonodecdesdigg
3o 529pfGaepSAopt cobicBlean 2205godqapiogE gfiqbegliom waBiokopt concentric
conductor qpsi metal sheath qps 93ewupod protective conductor 32[gd32985(gje000 armour GeoLSYPs
58 2050005008005 mmenifiroonigs oSeogEEs wogaSopeony bare conductor
SoEdloogbn

@oxs G. ) g€ IEE @oons 51 ¢ cpod§0500:6000 2266pEa0050050dgp:iod 9opdionElgaon:dlaagd
brown & blue saeepEciem: 0obdlondops flexible cable sa[gdsaadfgear $26epacSyoSacS
20000000 30gt000Eesdiopdopcdeor oBeacd three phase circuit gpssan: fixed wiring
ogcSoniepogl  phase conductor qpism:  6epSa0BLcSgES  3008ES  sadfgeolgEesS
progigoBooniBlEtiod omietigtf: qBicobfiosoomian saeapBaooigodypiges efeedog
00810833600 meefgmesdemr 0oS§oabsosffieon installation qps: HomageSoriels:
Bc8[g8: Bornod 3220803:q0g0Scnifge: ee0m befiap: 320905 dloogpisa: interface cpdep
og€ 380 [peogajoidiaogs

cod3gef
0090508006008 groSesiogt dlox sacepSepism: BS7671 version | §podadfgioontaogi
3508305 =m: BigjonbeantEta algpEionBiat: Beuncs [GGEREE: om0aSrosesiqp: 6aB03E8mut
conductor s:0¢:09320: 95odongon§ Jfpraoniqf saopioglgadlepds

Switch Wires

Brown $C blue 3acepEooobeoboonicam core $69$¢ cpc (circuit protective conductor) ofsans
conductor 8900920005 phase conductor qpigbesoopd switch oobg §apod oguSon&iordloopb
aBadoguSondsepogd termination esepogE blue conductor 320: brown sseepEangbgbom L
032005320001y dlepdi core adplleomn cooonudyps 90s intermediate owupod two-way switched

circuit safgd32095glepdaddlon black $& grey dlux core qps3an: 35000533203 [girpdeoigdlepd
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Table 4.2 Colour identification of conductors and cables (includes exiracts

from IEE Table 51)
Function Alpha- Colour Old Fixed
numeric  (IEE Table 51) Wiring
Colour (see
text)
Protective conductors Green and Green and
yellow yellow
Functional earthing conductor Cream Cream
a.c. power circuit (including
lighting)
Phase of single phase circuit L Brown Red
Phase 1 of three phase circuit L1 Brown Red
Phase 2 of three phase circuit L2 Black Yellow
Phase 3 of three phase circuit L3 Grey Blue
Neutral for single or three phase N Blue Black
circuit
Two wire unearthed d.c. circuits
Positive L+ Brown Red
Negative L— Grey Black
Two wire earthed d.c. circuit
Positive (of negative earthed) L+ Brown Red
circuit
Negative (of negative earthed) M Blue Black
circuit
Positive (of positive earthed) M Blue Black
circuit
Negative (of positive earthed) L— Grey Blue
circuit
Three wire d.c. circuit
Quter positive of two wire circuit
derived from three wire system L+ Brown Red
Outer negative of two wire circuit
derived from three wire system L- Grey Red
Positive of three wire circuit L+ Brown Red
Mid wire of three wire circuit M Blue Black
Negative of three wire circuit L— Grey Blue
Control circuits, extra low
voltage etc.
Phase conductor L Brown, Black,
Red, Orange,
Yellow, Violet,
Grey, Whate,
Pink or
Turquoise
Neutral or mid wire NorM Blue
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MI Cables
0o&:0p28600060000dgpsel termination g€ 32905 a3wupod Sawodenomgp: 330 06s0C[REYE IEE
table 51 ogEewdjgoon:00pdeacBEs core qpsam: epSEilaopdi

Bare Conductors

coodeogemigé busbar qpssa: 006eofepogE IEE Table 51 s&adoboBedeoqs sleeve qps disc qps
tape gp: doopddi Geoiopadfgliqp: pblogdlasphn giedenas(st gantry crane qpiogé aaopdgjea
sliding contact conductor gqp:oge wo:ode0g0qEaN 3qIEH3: 3d6[g|Eo05ds termination

qp2opCyq identification cp68Ee0o000i

PEN Conductor

PEN (protective $& neutral 03 03oon:eo00) conductor o3 2266pCo005¢050%:8epoRe green $¢ yellow
26epEat :agP: 006aqPadsE blue 50055000 termination qpiogEoooSecd[ge: a3wwyod blue
meepSaa: conductor sacqp: ooeaqpadsE termination qp:og€  green & yellow saeepEfgE
20320356 o3 BpIoopSs

Motor Circuit qps

Motor qps3ad:  wire og0500§:epoge  3aGepEa00deodgEdea:  IEE  Table51  opesdlgoons
20p392038:0005¢050m terminal box 038 eSanSgrdqilepdi slip-ring motor qp:ogé rotor cable
4pioopS phase cable qpis§ seapSonfoioopS[gee oBuwcS bluer green oBeupdd green 8 yellow
266pCyPIup0deam 00deoopdican meepl [gdgeoepdi star — delta connection opC starter $&
motor 830z §0050305¢p Al $& A0 220305 brown 3aeepEi Bl $& B0 920305 blacki $& C1 & CO 03
soo50g0depogl Grey saceplod saap(glogclasph 1 cable gpiaad: 0 cable qp: $& sadjaden: Jepqs
59058292 [Gj0o§ oo

Conduit

Conduit 320s 326ep&aocdecdepagadegdeept [gEaoodeodomsontamn electrical services gpisas
F[grseo0n gasi oil Bewpdd pipe qpog[gropod$§EQS [gddloopd
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Distribution Circuits

Distribution circuit qps (00®8lood§) Submain qps3a[gd §pdpgs:) 2opd main switchboard 0od9s¢
switch fuse oodgsajogr: so0da30doopdgdee oBwupod main distribution board ¢ subdistribution
board qp2ad 8005930500003 laopS o€ cable gzl SaguSsrEniEI: 200590SePoRE woEiode
supply cpSepd 99aedlEs 0obsoCoonoopd diversity $E 3zan: 0:gpqodst safgpicom 308: () g8
coSGoonffioopy oo sqoiepredqorps sooSgdaomiean ofam: oladlogEgorpSon
2guS500: 2005¢05[3lo5n

Distribution circuit qpssan: 8odepogE ood9conddeam distribution board gpiza: agGodslodaa:
8cg058Eqs BoS[3dloopdi co&:cBem: BoSepogt ring circuit 0odp 8 a3wwrddi distribution board
089 © 65705000903 radial circuit loop $é[gEBoploadloopdn distribution  circuit  o0ob9a0pd
28900058@0m distribution board qp:ad cqBoddlodmm: dogoSqupdeddon 30800 Bewnod
0006680050908c800p8  board  qprsmiagGoddlodeigilgpepogt Wil 3aguSmennd  weaypy
oeor monudeloptaldeodd cable o g BB:005ee0rEEEGa0pS fuse oBewpod submain (IEE
Regulation 433-02-01) 3302 protect cpboo:a0pd circuit breaker 6805 ecudooCaon

2modq fuse 9Beunod circuit breaker o3 cable sagudmeon: eagpqepd esepogE c0pdag8ionbeand
0p58dm megudmoneaqpyfieomn cable o madgom wolisE BoSeadeom protective cable
0Bad:0 oé: cable 320t 02303055

Protective Multiple Earthing (PME)

PME o€ protective conductor 03 ¢:c0lCsconseo00 earth/neutral conductor a(gd32ad:gj00pdbn o3
0066londéogE overhead distribution c3&:qpssE supply transformer ¢ consumer 9005[gés terminal
g8 decmnoSeam earth resistance §&ckoopdmelgmesd  qfgse0ddeon  melgmesozs
20034g|0loopdn coamc[gzaesogt neutral conductor a0pScopds earth conductor [§Besep wolis:
transformer position og&oxmwon consumer  terminal position ogfdl earth $¢ ozcon:Olaopd
000600 dsdgpiza0g05 The Conditions of Approval q§g§320305 82abgi0dgp: 0oE: aybgnoo:
§aopSn
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Consumer o3&l installation gpiog€ wire a30So0§sepoge distribution $& circuit wiring 830305
(88lgiae5 affB:dlon) PME 65824 cpdeeontiogepSigbdloogh

(0) cqpbebdobem: [§Ef§popo0pS s0nic3mabaoSigbea protective conductor gl SaguSzaoaiea:
apgo>8Eak 920305 eapiegiconqdlophs

() neutral conductor o3& open circuit 0089 [gdcor§EegqEan: 02e8:q8 [03oEB0dGGPIzIdI:
[diopbeooqdlepSs

() bonding lead qps3a0: metal structure gpa metal pipe qp:s¢ Fo[grseoon metal service gpiel
earthing terminal qpiog8 §oBeocdoonGi(gs earth $8 agobaromom(gs B8esom cpqpie
structure qpa pipe qp:a300n0d safgrieoc metalwork gpII: coddlgE qodooqed oofgEs0d
aB388Cc[gfeomn aJeupcd Fo[griondendogaopd: consumer installation ¢l exposed non current
carrying metal work 586005 safgpieo0s electrical contact [§688e00> 3288:qprdo8dlaoSy

(G) earth electrode gp:3ds coxs§epogE transformer coodeds =ac0:eds service line o8ewpod
connection point 0303Ec0:§qepd[gdor  Fe[greoon  point gpsogEoopS: neutral  conductor §
resistance to earth 00§93:00p5 protection system operate co68EqS cdean0dy §eoqdepdi peedits
292058 Jo spbicodSecypogly ofeony

Petro filling station ¢psog€ 250%gepd PME supply 0069330305 oB3030qi03] 2005¢90500056000
regulation §es[BlgdoopSn 20080582 Health and Safety booklet HS(G)41 “Petro Filling Stations:
Construction and Operation” o3¢ ewd[goondloogdn wog:ad regulation o3cBogoy 2005ecdegEsen
electrical return current qpsoopS eges2005§ storage tank gp: $& supply pipe qps§ metallic part qpso
0808 earth o8 ofp&{GE8{58:03 02:08:8848 580N

Cable cpodapbaggp:aopd special armour Al§eooo multicore cable gps o3 PME Supply gps 330305
0005pE[og0laopdi wo€sodsm: XLPE (Cross-linked polyethylene) insulation $& oo q§8€alaopdi
Aluminium Conductor gps$& sheath 50z 8a0ddgiooodG: wolsadeamn cable gpiog€ PVC o3 soedlo
08085p8[p36la9p5H armour o3 c8a8 omoguSaoafgédss phase conductor qp: 320t join Ganeadlog
[§c80005q80805  macgcSonoy cable o 60S00c588deoSn o8io8eax  special cable qpis:
0005pbepage saagp: oo Somedgon coodapd(on(Ga o3eom distribution cable gp:og€ PME supply
qpea: 32004g[Ca0pS Bsgmieqpang 0g0deq wododcpequ supply o neutral o protective
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conductor  =2[9d =aadiggtszandyC installation cpOooneomn Bsda0ES TN-C [gdognsepdlgdom
0o€:036000 TN-C system o3 install ocpd8m o€ gE[gigodeomEsd qupdlgddloopdi ¢ .o 0gEe3ddN

Power Factor

Power Factor 2095 installation o3¢ induction motor gps 006e0€[gEssé s00d0be5005 sp0fEa0S
o285[g6Alo0p5n induction motor 0o69el power factor 2005 0.6 gec05320886032:8E0m wolien
5051086007 cqBBiel Bo% goapSa useful work o3 cvSes8upSun Bcldlanpdl BiaEsS
machine qpiog8 Goooaysa§E power factor 208 0.6 lagging [§8opSwn cocddconiardloogs
Bolop§ power factor sBoopSen  opSoBeBedoogl  cwbiem oSl BB ool
Shronchaombighosnt  bersebooSd  sfFedmpt  oogoilean  cocBogeofanss
02368038 power factor o8 B3B8 eo§ean technical terms qpigSesSGepSecodod §igieon
ecgiqpi§éonn gédgogrreoepd

Induction motor co&adsdloéeoon inductive circuit g€ 0o circuit & power 2005 instantaneous value
qp: [§8[o3eom voltage $& ampere [g€ewSgeoon current A3el cfgpoScodigbeom watt [gEesdlgean
00§ 334{gdCloopdn wattmeter oodads kilowattmeter o8ewpod kilowatt-hour meter o3 circuit 3a0¢s
007 obs instantaneous oo§cBiqpiam: ecdamicoff cobiolem: algpoSEefss watt  kilowatt
BocndS kilowatt-hour 02§Regp: o8 ©05qaBeeapSt $2p0800mcSsdgs a.c drcuit 0808
voltage 5§ current o30S ofipEicdon§iqps (G o9p2pS GEetm 3¢ fEepofobiosS
2900 98 cycle 088:0p8 oo§cBgps algpBicd esG0uESH

Inductive a.c circuit 00d9opE current 2005 voltae 6500503 G§20dmE$GL0R0N powds g Oes
volt gz 2058 Goo 88 current 00p8 go ampere [§8don1 voltage 02§88 Goo & GepoSSSogs
current 0o§93:0005 o ampere gjo §uoS[gbom current 20pS go ampere a3eepad§§oE voltage
2008 Jg0ad oqeoliagmicuepdi mog0500698038 goedl: watt saeqE209052005 o 000 [§bom
non-inductive  circuit @039 o 000 eupodeol 2nude voltemeter 0odadisC ammeter 0oHds
B dircuit 33098:00783A0> voltmeter ¢ 026000500p54§86ax nominal ez Goo §o3
[GesepSig®or ammeter ¢og nominal go 22880308 ©05gq§§Eam wé:de elgpadcodoopd joooo
82563055
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qE{gG:5 000398 vosnyadeomn circuit o3¢ watt-meter 0332084gAlon voltage $E current o3ei

instantaneous 00§ o3:qps 3292 GlPadEESE o J voo watt o3 q§eoedi
0o€s circuit & power factor o3 3208§dlon watt o3 volt-amperes [gCoodgEigé q§eoedi

ZEO 0.6 power factor

20000

Wattless Current

Current &1 32805323&: 00d920p5 2203086000 Y63 ©ERSAM Vo&:a? wattles current Bowpod
reactive power o3 @8l [030la0pSi vo€sa8eom current 20p5 220908600 FRERB BEREERBME5:
distributor & cable qp: 32038:93 8:0E€Ga installation ood9cdemcnli§ cable gp: 3a03E:a30I8:
0E3loopd

qEg320030  kilowatt-hour meter c0pS wattles current o3oesd[gfgéelopé saad:oéeom current
2OROd  6ge[03eoNSPARE 3eS00mLS 3adgeadn unit gps 3005000 Gom0H[gEielopE
distributor 20 wattless current 30305 egaeloycuigecdcon

aelopé distributor 20pS power factor o3 [gEonCeoseofgl: Bevrdd =a[gEed: kilovolt-ampere
qpram: goBarfar Bom o oxBentfEEfEEBee e cgbocff oG omemby
320905 008 maximum figure qps Fpedloxd =aefgdomn cybeddlodem: od:ge egeloy o3 oellt:
Gom0560k0dI

0qOo0d6lodam: adsgopgpizaids 2ag803303E: very heavy load qpsgans switch on cpO[gEsqpsaans
§00560[gEgE wol:odel maximum demand st CVEH$§EeNHEIN Fe[gEacsBeapadcogs
3222090500 0laopdi

oo&:adeomn mefgmesqpiogE power factor o improve [g6eoq§sacgnd mae0feog(podiantomn
aBB0beamntgllgé maximum kilovolt-ampere demend o =e0ondemedd eagpgeo§apd

a00em eedomadaydoddlodsmieuiean feeder cable gpizaicopds 0§zt cagpg§Eauaodi
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Power Factor 830: ojton0deonEigSeolgt:

aBa8cam power factor improve codlgEisa: synchronous motor [§€ cpbeaonEdlaopbi Beacd
GooopogE§E capacitor gps: 0ods08ero§om a8l circuit saop€: capacitor 03 ox6s08[ge:
s4g¢ induction elo3pE[gbeox power factor lagging [§8[gE:sa02 aqpgodeosdlaopdn

Capacitor =265[g8  0o8:onbe080on0piesepsaogadoon  power factor o  [gEonEe30005(gbep
oy6088l05320: supply o3 generating plant ¢ qoplo300p5[g8[gE:clopE Bsgyreapaag 0z05e[gad05o0pd
maegmes§pod  egPoddos  kilovolt-ampere  meter  006e0800pSo005[giopE  capacitor o3
o0de08[o3dloopdn  consumer’s cable gpizaop8iBicom current oBecgpyes  qpdgeSqEdlgbilon
capacitor 03 Ge5om $& 8:88004&:8: 0oSe0edlopdi

Capacitor 336§[§E current 2095 voltage $€207 0o05ae08Ee0050005: capacitor 0o6eo€woonieon
208&:0005 out of step [gBen§Eauapdi Adelopé eedom aBuSc3€a0p5 power factor §600p5(gbep
0086l a00epS20pd capacitor 0366a0500pS: 03:00050eRd wupdbeol

200005¢] maximum demand (MD) opS kilowatt ssedl0z€ 3a6[gdo0pS[gdep power factor vpdo80é
[¢GonCaopblgbeor MD charges gqp: caqpoqesné wapdeaontiEeon amude) kilovolt-amp (KVA)
edopt =06[gddon oodPordepeoc MD charges gp: s 0068l008§oRE 0o6Pondepeorn 32038:
200 308 caqpg§teoondi

Capacitor qpz3a22 install cpbom power factor [§Eoo€[gE{sEege[r3:3E:8Eepmaq crqpagpoadomn(ge:
2:[g€ switchgear $& cable gp: 32038:8:00 current Becqpq8EEEgE wol:oel $§Eami0050pse)
caopfEoopS sofecnpgrodfgheodang
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2082 §
Final Circuit qpsean: 8&&g[gC:sC Sodgt:

Bedo0pd 208:038 qb08dlodem: [gheogsé 0B§:088:q 0820205 supply cutout gpie 0pS final
distribution board 23203 §2266000 0gEbigp: 9922 Gwdlgoon:claopdi final circuit qps 320305 circuit
0289830305 outlet a6q3203051  overload protection cable qpicii 5g0Sm0%03 oScEadeeqs
55y 638 36 offprcdamboon maodapiom 80f [(Beoboomqen GhoopS cobiemafiog
AoEupSfghom wolimagpdodoopd codbeoy  gbodsEarndeleomn obeobgrabeiyp: oo
0pb03E8g08 [Florbadgnicopdooniqupbaaqoap: [g8dioophs

“Final Circuit” 3oopb¢n

Final circuit ood9oopd distribution board  $&socdogudoonieomn  co&selopEiondy  oJewpod
e§obooblogp:d distribution board gp: odlo8o0pd 00dy a3wwroS oadecoaSBeom outlet gpaaans
608810532 Gu§€up) switch fuse 0o890E[gBAaRSN

Outlet 0o89eB00p5en 8:c81 BiegpSiocan sacobiaapSooionpdogaSiqpn socket 086w safgpieam
cqSebdcSem: o3iaopd ogeSiyp: 593 cyboddloSamicofbesd fixed wiring of termination o3
Bc80loopdn wob:adean final circuit o8 8:a8a Sieqp&ioaopSola: agboddlodsaeuispd 1mm?
3g05 6000560302005 (056000 GedodgP: 320: circuit breaker oBowpcd main switch board $&
5005005 2008 3 core cable qpisa08 JoEoogS

Final Circuits $&2005e3E@000 Regulations gp:

IEE Regulation 314- 01-04 o€ installation 0o6903E 0d9c00d3e000 final circuit AfaopSeddlen
008:03 0698320205 final board g€ BifgpiBaguSon§ioonicuaepd vy ewBlgooniom final circuit
89830305 domaguSondiepogé  mfgpieor final circuit qpisé  agbedaceommonomomg
Bi5pegdeoqded

Fuse o300pod circuit breaker (overcurrent device) &l deSagidodowan $¢ cable 030005 final circuit

opesonedogf  00pb8oocbn  Final  circuit  sa§jrmoonsgpiean: 6305013038 J[gr:8Eom
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0o&:033m0:00:c803900305 conductor sagudsao: Bop 2005005[gE:sE overcurrent device 6 rating o3
2005¢05[gE:03320305 Bifeps treatment gp: cGeabc00R5

Fixed equipment 0360705 2A socket gp: 3a0:0qi6068lo53a0:60:8E00p) final circuit

BS1363 $¢ 2005adea0 13A socket gp:320305 final circuit

BS 196 32q) socket gps (5A, 15A $& 30A) 03220305 final circuit

BS EN 60309-2 (Industrial types 16 A ¢ 125A) socket gp: 39030‘5 final circuit

Fluorescent a800pod safgpseoon discharge lighting qpssacgod final circuit

Motor 2320305 final circuit

Cooker qp:sgogos final circuit

FINAL CIRCUITS

SUB-DISTRIBUTION
BOARDS

SWB-DISTRIBUTION BOARD

SUBMAIN
|

MAIN
DISTRIBUTION
FINAL CIRCUIT SUBMAIN BOARD WITH
CABLE SPARE WAYS

MAIN

/ j / FUSESWITCHES

¢ §.0 distribution board gps connecting cp&q$ a84gp: $05:03[gean Single Line Diagram
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Table 5.1 Overcurrent protection of lampholders (IEE Table 55B)

Type of lampholder as Maximum rating of overcurrent
designated in BS EN 60238 protective device protecting the
and BS EN 61184 circuit (A)
Bayonet (BS EN 61184) B15 6

B22 16
Edison screw (BS EN 60238) El4 6

E27 16

E40 16

Fixed equipment o3wupod 2A socket qps sa0:pi00ddlodeanieu§oog) final circuit

028:a3e000 final dircuit ap6o8dloda: cu:d88epd point 26632030503 wo&:0d 320305 aggregate
demand [§§ on§oo0Saomiom oot g opBecilgoontanpbeanBt: sdgo5dloopSi Diversity o3
m03iGepSecnoBeor powsdss 230V supply [§8 oguSonSiodigupl agSeB8ioln SioqpSiqp:
JoSeomn final circuit 0369038 oBpoobeBgl 100W § oo§oorbBmeqmeogod o6 Jy
beb8Eeoopdl  wolipownsaq  Regulation ¢ 008 onbaob8Eqf  gflgeaddoopds
008:08008008¢m20305  overloading  98epdd  magepSoqeepad§Eepdoon:  eBoopd  eeigfigp:
o8eoobropSs  03{Gjopma0g05  8oBmesr0SmnnSgbeoond Bigpicar  ayBoBoaBeos g0l
(58008830005 G53B830305 32600100t (qBEBERGE0EGorBocR8uE lighting point qp: JoSaom
circuit qps 3202 $69000505p5: 026808[mdaoRSN

Regulation  m3603qpsqpioopd  Bodopman:  goSegodeubrub8edcrbadEsengsatigioonomn
Bo3GieBeorERE fpiocn sof§merapist [Fecgeonoadogs eceomambonn mfachy
4t o[3ded88eoneon Bodononnd woSo8eom eSS 0803850800688
oobepelggloep apfgodosp omageopd: spapafgobeoibas cpecnniean mecymlgfq
0p5[g6oop8i

c$330qpiopC  lighting  circuit  qpe3ans  00beoepopl  GuopuEdgE  =[gEadigod:  6A
Qoo§eoo0obn volsadeom circuit gpsopE 6A fuse o3wwpod circuit breaker o3odsg[Gw derating factor
edlgonpSom  1.00mm®  cable qp:  @0dgom  FomaguSon§ffn  Jeconbiqepd  8:oBa

BsoqpCagpizacgod 0.75mm? flexible cord qps 320: 2d:go3Cloopd Rewirable fuse gpisaes(gC 6A fuse
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a2 wEocdoReom fuse wire (g€ sooniadiodggl: ogdloy sme wd8Eeor wod:ad [gd3dlmn
e8Son&eom overcurrent protection s3(gd coogpeog$ [BooE[gEsoCaqp: [gleorzadlepdn
3200056 2A socket outlet 00692005 =o5p5:00: 0.5A demand §esa0pdon vasodlon BS546 30q 2A

socket outlet gps 006e0€0026000 circuit 2005 6A c005 wdeomn ago8: BeseofgteloE sagpad: 2A

socket outlet souSg) 0o€s circuit 03¢ oodsoad:g8Eeuo0pdi

Table 5.2 Suggested assumptions for cument demand of equipment

Point of utilisation of current-using
equipment

Current demand to be assumed

(a) Socket outlets other than 2 A
socket outlets

(b) 2 A socket outlets
(c) Lighting outlet*

(d) Electric clock, electric shaver
supply unit, shaver socket
outlet (complying with
BS 4573), bell transformer, and
current-using equipment of a
rating not greater than 5 VA

(e) Household cooking appliance

(f) All other stationary equipment

Rated current

Atleast0.5A

Current equivalent to the connected
load, with a minimum of 100 W per
lampholder

May be neglected

The first 10 A of the rated current
plus 30% of the remainder of the
rated current plus 5 A if a socket
outlet is incorporated in the
control unit

British Standard rated current, or
normal current

* For discharge lighting a multiplication factor of 1.8 should be applied to allow for

control gear currents.

Aafooyps: coecgboonh sman(ifoogd
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A FINAL CIRCUIT SUPPLYING MORE THAM ONE POINT
CABLE RATING NOT LESS THAN TOTAL RATING OF POINTS

A SQCKET QUTLETS CURRENT RATING OF
O I'Omm!  FROTECTIVE DEVICE NOT
TO EXCEED RATING OF
SMALLEST CABLE I
om THE CIRCUIT
- Lo m
@ L @ " . A
LIGHTING RATING OF FLEXIBLE
CORDS NOT LESS THAN RATING
OF CIRCUIT FUSE , = 6A
IZA SOCKET QUTLETS
— Ty 4 Omm? e
O_ 2-5mam! pr— TN
SWITCHED QUTLET
%?‘XTS%P'PELYING ~ -
pouLm i TN ~ B R
RING MAIN OF [3A SOCKET
OUTLETS SUSJECT TO
LIMITATIONS OM FLOOR AREA
SERVED 2:5mm?
I
U
WPUR SPUR

ALL CABLE SIZES NEED TO Bf CHECKED FOR
YOITAGE DROP AND EARTH FAULT LOOP
IMPEDANCE CONSIDERATIONS

¢ §. Final Circuitsi point 836q2203051 loading $¢ cable qpssE flexible gp: 036l sagudsnonigpa:
Qlatlgooq

200056[op¢ flexible cord qpsci sagud=ee:00p5 1o circuit ¢ fuse Sdwvpodovercurrent device $&
s005008650l00s05:

8:3841 Sreqpé: 020050358 aBwwroS plug gp:ad c005a308000:6000 @00S0g05a0iea flexible cord
4p? 930908 comBiglen 5guSma0: 200500800 FE{SE 108 dircuit 532 protect cpSooniwn fuse of
rating $& opgjognseuedi (IEE Regulation 433-02)

Lighting circuit 009320z 16A HBC fuse o8ewpdb circuit breaker (¢ protect cpSepSaddlon pendant
2898038 m034giean flexible cord 20p8 cdecn0Seon mgudmen: [§Beseoqs sacqioF:dlaopd:
0005¢) 0.50mm? § flexible cord qp: o3 circuit § pendant o€ 0o6e0&ad:§[Bs woEs flexible cord o3
3A geoon S8 Bi08i0088q8 888in080003dcn over load [§B4§S circuit protection
0006803808 Fagepud §ecnadesnt gesdbeoanpdi ddelops woliodeon flexible cord gpiaad:
H[Foobieoesepd agdds 16A 320305 (1.5mm?) soéeagpeseoqolepdi
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Industrial Installation qpsogE final lighting circuit gpssan: 16A 3200 =003 {g8Ees ologpean
c832600050l00p01 a8 3203q| g[gS:en 300W, 500W o3ewrod 1000W § lamp gps 205 circuit
00bpo0p5iope ogudon§scondgtselopElyddloogdn commercial $¢ industrial lighting installation gps
g8 light qpramicgrcded o omcogeSfod gEoomqopSsncgd diversity factor o 5§ soooGed
o[gb88con wolimqedon planning stage @ o€ 2080002058 me0g[Y WSy B=ado0p503
[Geseoaopsi

Point 0589000586003 e5epapic3 gbe8dcde: Bagades 320905 cable gpial saguSeaen: Buuc
dircuit qpis: 0godqoSepogs s00SogcSeoniean eesdiS: load medogs ogoSqESeEeSEio
200g|epd wiring system edlooopSo ambient temperaturer grouping $& voltage drop oo0pSo3sao:
IEE Regulation & Appendix 4 ¢ 0005a3Eep @uasgp:ad saaddgom 33260003 p88E:§§38Edloopd
0o€s circuit qpe3s controlling cpbe§eacgod protective device qpsai rating 20p5 circuit conductor
08 33[§ 0Po0ecBeaES: 2086808 Bisougd current verEONS eayBrgScogeo

Conductor & cq88:00056800888cam owoan 20p5 table gpiogd GeSjgooniocd Ge§ 68
[36q§ecd=abeon  ambient temperaturer grouping a3wwo5 voltage drop o3efopé 38[3iwaieon
cable o3 moogedon wo: cable of rating 2op8 ©o8: circuit 320305 88:000500%Gan
qd8roenmlgdeeoesSt  puwrsIdsE 0ol circuit 323t 15A 90056803888e5:08 838:cn05002:30
derating factor ofopp§ 2.5mm? cable o8 saodgom wire oguSon§iqupSigBom wob: cable o rating
2005 Tty X G [gB0m @oomsgpiopl eedlgaon:aon3al (s 24A wupodeon IEE Regulation 433-02 o€
cobicloan BRBuproaoge oSl ogen ofent qup Peabqoapich eoBfooion ook
200588607 puwgpis: 308t | 0p8 83

BS EN 60589 $&o005a8€eaoon Luminaire track system gpssan: point 00d900pd:m[gd opsoom
luminary 0o85q€:8320305 protection fuse gp: A§qdlepSi 22a3gg§sa0305 emeon cable size o3
0R05q105epogé protective device @ rating o3 o856 90053305 a3:§0pd load 3:2[g6 ¢oSuaqded

BqsemPpd: 0engHaond om0oo(g§aodi 0082 §) - OOG[0D50 6



BS1363 $& 2005a8Ea000 13A socket qp2320305 final circuit

Fuse Al§eom plug $& 6533593 socket outlet 3203050328600 Standard o3 ecopocn§Beoq
0rGG 9$60¢ Institution of Electrical Engineers i 8:8:c005003¢ wobqodlgiom Electrical Installations
in post war buildings (Post War Building Study No. 11) o3¢ 328qE&00:loopdn

csBEDE 9058 mqSmonpd §ogeom socket outlet gqpz $&  plug  qpeoopd
008:336038e508E 908z BobmesnEmnpadjgdeodlaopd val{gonsnsa: elgqleoqs §foogieon
socket qps $¢ plug qps3an: 3al3agCo0E00s¢ standard [gioodsaopd socket outlet [g¢ soo0:03:q$
60750036 3a[a3[gidlooSi

$ §.9 13A socket outlet gps=a0s ring circuit gpseacs[g¢ 100mm? [36seC:e§oong 336cudSondoopt
8ofoont
Fuse plug $& 13A socket 0303 3203{g[9€{gE 3280 ma0fpen 3kW (13A at 230V) coodeeoqpeomn
load § ©pS00p8 0gpS: 33t wpSa0pd 13A socket 0z€wad OFBOSqE 0oEe08a3:§880m cnboep
6o mafgmesops [Bdsdooodep dircuit ogSupd: socket S6qE0p05  Za0§mR0cSH]
025508315880
dferfly ofapact mmehogy  =ekg-owdpl



8&&{gpopmeogad 33[GeCadapd  wobooniconiqepdbeagden  outdoor equipment gp: o ©pSa3
:0dgepdad[gtioflgddloodn IEE Regulation 471-16-01 opC outdoor esepgpiogé portable
equipment gpzod socket out codelg¢ =aadsglepdadilon 30mA cood wdeax residual current o

3204g|8€eom Residual Current Device o3 saadigom protection cvSoonqELeRdN 0oE:a3000

6800E8E0d $p5:008:qPigm0505 006903 & §).6 3¢ [goon:claogd

' -

$§).G 13A socket outlet gpzz0: 30mA residual current device $¢030g05 qi§EA0RSN voCso0pd IEE
Regulations ¢ RCD protect cooozo0pd socket qpicd326g & 0069800705 $69¢iGax protected
socket qpz000c83266000 2e[gEacHEPE 020pd A3320g/05gPiE: Glgropdeo§loopdi (Ashley and

Rock Ltd)

Circuit Arrangements  13A socket  qp: 390805 standard circuit arrangement qp:sgogcﬁ
recommendation qps 820 IEE On-Side Guide 0p€ eedlgoon:dloopd 13A socket qpssao: final circuit
qp2oRE 63205313203E: wire ogudongs 0680ESEClaopSI (ambient temperaturer grouping 28ewpcd
voltage drop o336l o€ @onobom FaegpEsaacopSs §8EM0pN)

() [1364gEedoxn 100mm? coodecmpagsean esep § final circuit 0¢ 26qE20305 3200§320005
©§eo0n socket outlet gpso? 2.5mm? 3god§ PVC Insulated Cable gps (9800pod 1.5mm? 3agud §eom
MI cable qpz) 322 ring oocp§ 9guSondi0m 30A 2Bewrod 32A overcurrent protection device saoddg|

o omogudcondgta
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(®) [1364{g8edum 50mm? cocdeeoyfiagfeon esep § final circuit 038 6320305 =00§320005
o§eoon socket outlet gpzo3 4mm? 8agod§ PVC Insulated Cable qps (9860p05 2.5mm? 32g0S §eoo
MI cable qp2) 9203 radial circuit $ooqp§ ogudondiom 30A ofewpod 32A overcurrent protection device
5203 o7 omogeSeon{gen

(©) [1364{g8edum 20mm? cocdueeoyfiagfeon esep § final circuit 038 =:6q=20305 Z300§320005
o§ a0 socket outlet gp:oB 2.5mm?* 8agud§ PVC Insulated Cable gpz (93w0pcd 1.5mm? sagud §eom
MI cable ¢p:) 920: radial circuit $aoe$ a30500§:07 20A condedeox overcurrent protection device
5203 o7 omogeSeon{gen

0a8:03086a00 circuit gpiog8 Spur gp:a3eopd: 0a6so8oonoreoepdi

90500019860 - 83E:{Gpopoopd wo:ofeom standard circuit gpsan: 320geo0500Rd: wols circuit
2008 expected load 920305 ao8ecqPecogpaseogs omos8euosdl deaon voltage drop $& earth
fault loop impedance 00§93sqp:00pd 20EeaqPeomn vwdaNypP: §eseoom overload protection device
& breaking capacity 00p5 cdeanoSean [gEeng §eseoqdopdn

2modq [36gEedor 0o89m0305 estimated load 20pS 000300 esdjgaon:dean  protective
device cocSemBagiesdon wobiasepeacgod agbebdcdem: cuidupd dircuit 53eq82090503c005:
550805008 oBraorgAlend

c0wsdgE kitchen 0369 2305 [35:G8e80m 20mm? cocduempPeadiogds cobisacgod estimated
load (cooker ¢ c3q}) 2005 20A coodeayPprgscuendi vot:deom aelgEeesort 20056005 [Gieom
adoopcd o808 load o 320305 13A socket circuit gpssans adea0d @ wire a30500§:60s000:
qdopSi seo0tadiean cs3BEO8[§BeseE07e socket outlet qpiaaogcd Faspd: o circuit 589 Gosco
20800

BqsemPpd: 0engHaond om0oo(g§aodi 0082 §) - 00g[0D50 9



¢ §.§ indicator light Gleox cooker control unit $& wdleoo control unit gps

Spurs

Fuse o0leooo spurs - Spur 00b9aopd 13A circuit 00d9sE 005090500600 cable branch
00690E[g0Ao0pdn 13A circuit 03 s0059g05000:600 Fuse 006000226000 spur 33620052005 vols
circuit o3 0305§a5e0050305002:600 socket 3266320305 PeEAIE:c00S vemPagsqeon spur 0odeaRe
socket outlet ood9oopS: a3wupcd socket outlet $6903 a3eupod deooods0Eoonieonn appliance
odgaondedonteon Fused odleom spur gpasa: 328:90:c00 socket el terminal gpse [gbeo circuit
o€ §eom joint box ¢ [gdeo 006e0E8EAkRdI Fuse wdleom spur sa0g05 cable 8agudsaonsoopd
circuit cable 8guS3202:$& 03 dlepbi

Fuse Gleooo spur gqps - Fused spur 0323[g6e$600 cable 00d9320s ring circuit o8 so050g05epoge

fuse connection unit 936005 spurbox sagE 005305300
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$ .6 32034gjepd appiliance 53¢ eo0o0Ee0E0Eax 13A plug [gdom woEopE od appliance 3
a84gp: protect pbq§scR05 =o[gEed: 13A 330386000 0Eenqheax VLIRS fuse &3

00690800s00p01 (crabtree Electrical Industries Ltd)

o8 unit op8 maodgeor fuse of rating aopS spur salgBEaodGeon cable o rating cood
060382083 13A 0005c0a5: 08208l

Ring 8 003930560 fuse 028a0:Gom Spur 36eE0305 63 em§a005aod fuse 0a8aEo
spur 20305 22a34gjepd cable & :26o0:ed:32g05m02:00p5 copper conductor qpzo? 3203:{gjc0:E000
1.5mm? PVC cable a8eupod copper conductor gp: 32085gj002:6000 1.0mm? MI cable gqps [96qdlepbi
13A circuit gpsog€ deo0obs0ooneom (plug $& socket 0od9[gE s0050g05000n6om) LgRdigps
3: 13A cocdeeoypeorn fuse $& d.p (double pole) switch 0069 Bewpdd fuse onbooGO
connection cs® 89 [§5 protect coSoomiqenSigbors wo8iopS appliance $& BiErges
c0qeR5[gd[8s accessible position o3& §edlepdi

13A circuit gpsoyodeom socket gp: =om planning cpbepog€ wE:o3o0pS general purpose
o%:qf30090500  BofonbeobeSfgbor floor warming =dlsao€  heating  installation  qpass
F20digepd load edlgoopbom circuit con§aol(Bs 13A socket gp:od saodse[gjooeon

Electrical Installation Industry Liaison Committee ¢ domestic premies 3203E: 000s0C3203{ge$

200590560:000:600> 13A socket outlet 325p5:00:3266220305 03 GI050EGER[go:Aloopd
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kitchen 4 twin

living room 6 twin
dining room 3 twin
double bedroom 4 twin
single bed/sitter 4 twin

$ §.q 32098:3E:03€ fuse $& cable grip o3dloeom 13A plug 028903 [gEqdN BS 1363 6 65005800503
J 92 13A plug 03038 sleeved pins gps A§qolepdn (MK Ltd)

single bedroom/study 3 twin

teenager’s room 1 twin
landing/ stairs 1 twin
garage 2 twin
hall 1 twin
store/ workroom 1 twin
central heating boiler 1 twin.
13A pulg gp:ea0g05 Fuselink gps - 13A plug gp: 920305 special fuselink gp:o? BS 1362 33q) 3A

$C 13A Bm[3d standard 8&E{gicon:e00500p5a Sofgseoms rating gpz copds §§$EAlGa0:0005

Fuse 006s08000:6000 plug gp:aoged Flexible Cord gps
3A fuse 320305 0.50mm?
13A fuse 320305 1.25mm’

Portable apparatus qpssé sa03qgieoon flexible cord gps so:cd:0005 circular sheathed type

[5090p5[g0Bs twin twisted o8wwpdd parallel type ofgbooeon plug gpsopE fuse A§oopbeaogo’ short

defeorp}: oforgporcd omomfGioogs  sefig-eqedp 12



circuit [g8[g&s a3wupdd overload [go[gE:odm3Beomn  fault gpigdediconeomeasdlogd plug 32038:§
local fuse 20pS [gobeomaSeosqupdlgdlgtieloé circuit o8 soodogudaonieox safgp: socket outlet

qP2sa: 20056EePade §opd eurodeurn fault 33: gpegeadom [Eeoqlg[Gieso0503E plug 82038
fuse o} 2200:03: 00680E6LIgHaD ABzabloopd

Non-domestic premises gp:e20g0513A circuit - Industrial  commercial  $&  3a0U300QP&0RGD
esepqpeopt domestic premises gpiop€ 320%3{g|e00 rule gpsoduC sroddgiom final circuit cable gps
9203 20§eaqdeoon overcurrent devices qpigé protect cpoqLlepdI

08lo0b§ogE  domestic premises qpisé §E:0p8000500058c0m SgEapigpoopd socket gpiod
circuit 03690005:038 026908[3Ala0pSi powrsIgE Alo53esi003ea0 eseppiogd socket qpiso:
ap:Rq cgebopaoqs bench gpiogl oobgsb oobe aaspdicad8lgriomn oxdeobapipqscieataaopd
o8[36309058m6607 9oadE: current vuaPoogd 3260053008 §p5:00p5G8ep 204 radial
a300pob ring circuit 0g¢ 20A fuse a3wupod circuit breaker o saaddgiom protection cpd[or(Gs 2.5mm?
PVC cable qpigE wire a30500§:c80500055€ socket sacorSypiqp: 220305 3208d{gEEe0apdi
0oiop€  30d3gfeoon efumaopd IEE On-site guide op¢ eudgoonseoon standard  circuit

arrangement $& 200583Eq §eeoepdi

BS 196 $¢ 2005e3€e000 socket outlet gpzzacgod final circuit

Industrial type socket $& plug gpsso:  3a[gCad: 250V (g€ 3003qq8E0p5 5AI 15A $E& 30A
aguSmeeniap: 3[38 [GrpbaoidlannSi a8 socket qpisad: 250V sagpadieso’ 6pSaond Sl
088 303(GR8om iRl voltage §& current sz sapcSERam: [Gevtconiqes keyway daox
system 00890g8 2005005 8m3i0089ma0305 plug gprE: mfgrieoon Gm: §esaopd socket
qP320p8:8 copdogsg) weeon 6V © 250V =a0pC: supply voltage sacoodgpigp: Sa0: keyway
qpidacs system safgBrop {00

Plug qps30: BS 1361 20038: single-pole a§wupod double-pole ¢ fuse qpssan: plug 030Scopbaaoyts
00p593E:00690E[gE: 93wupad BS 196 22q) plug 2203¢: fuse pin gp: copdagsondaofogdlaogdi

Main $& @0050908000:602 $0& supply 028903€ earth gioon:eoon neutral A§dlos live conductor

og¢ single pole fuse gp:03o0 32034 Alepdi Double-pole fuse gp:ade secondary ¢l sacoLdeoded:
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earth goon:6o0n double wound transformen epboopd pole o3¢ earth gocon:eax generator oBowrdd
battery 00895& s005a3056a00328l038000 32034{gfo30005

Standard fuselink qpia: 6323053132058z q§88AoSH

5A plug qps3a0g0d  2A $¢ 5A

15A plug gps=acgod  2A, 5A 10A $E 15A

30A plug 2330305 10A, 15A, 20A $& 30A

Double-pole fuse qp: d&ean plug gpise: single-pole Buoacd fuse odleam plug qpisafsd
B R

Socket gpszan: BS 196 20038: ring o3wupdd radial circuit qp: =o[gd wire ogudon§dojom circuit
069p8 wequognd§eom socket gpodondeofom 30A coobedeoon overcurrent device o
o0bs0€adglogom conductor ol 3agudsaensencopds overcurrent device (radial circuit) o rating
0005050055 a3ewrod ring circuit addlon overcurrent device 6 rating 0005 0.67 9280 633005 0505
coqdli

Ring circuit 0E socket qps3: wire a3u500§:6pagE was ring opE spur 008903 so0doguSepSeddlon
15A coodecoypeomn fuselink Ol§eoon fuse connection box o30%:07 s0050g0500&loopdn fuse

odleomn spur gpaz: 3200:0[g[0oE
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$ §.0 BS88 HBC Catridge Fuse gqpz 006808000009 8-way 3-phase distribution board 0obgu panel ¢l
e30056[g§) common busbar qpzoopS outgoing neutral $ circuit protective conductor

qPP2320305[g0lo0p8n (Pandelco Ltd)

Circuit 000980g€  006s0coneo0n  socket =eq@Eaogod 2090 estimated maximum  demand
60l 0g€000p520001 powdsadgE 30A socket gpssan: workshop codopE portable welder saadige$
install cpSoongojeoepdi wolsaa: 30A circuit o eooSogudaondgielopE cod[f8apE welder
oo wodfioSp Segeossgh cobiofea SobydengS sogfbosabicmsossgd
oo:o8eoom  workshop  §og€ol  200W  q@saoddgepd  portable  drill  sacosSgpigpindcopds
20)gReopblgbep voE:od3m0305 5A socket gpodcopd: cdmabescoepd 3396 o 0§gIeox socket
qP20? 20A circuit o€ 00be0€adsglogeoepdi Kolsmag0d d98aRE wEidss wlergPecmn rating §
overcurrent device gpzsan: 0o6e08eepdlgddloopd

BS EN 60309 $& 2005a3Ca000 socket outlet qps30305 final circuit
00030360 socket outlet qpzoopd heavy industrial type [g6ox 08030005 single phase 2Boopod
three phase 220305 c0&eagom scraping earth A§cloopdn socket gp: Bowrdd plug qpsogt fuse gp:

oondsoogeon current rating 2659 16A ¢ 125A 3203§[033l00p51
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Single- 9800p0d three-phase 320305 16A  socket gpssans radial circuit gpsogoon  wire
a3000084030loopdn 0ol circuit 00d90gE socket 33660305 3500§3200056§00580ESEE55:
protective cpSepd overcurrent device 20p5 20A cood eeoyprgsonteon sonude wofs 16A socket

qp2s2: fully loaded cpSopdadilon [03j0dep circuit o3¢ 0069030 0065082825080

$ §.¢ BS EN 60309-2 [§6c00 industrial plug $& socket (MK Ltd)

Rating [g6wmigp 03:8c30lon  oBdfgpe circuit oobeB[gEoon wire a30800§:  0a68080EAES
afgpionecdogboopds [Bidooph powaogt #00cyl opiqrgedogeeqs socket gpiead: qpig> install
0630 g€fgi8Eecunndean flexibility 32038:000 a3:§ooEiaopSi

0o8sadeom socket gpsod adledlgqpsgp: q§8Eaomelogp¢ industrial installation gpsopE saco0ios 3-
phase motor gpz3: ag6eddlodamicuiqf s2addglodom cedomypiel geadiS: estimated load 205
20A cocdeeoqfdlen wabileom circuit o€ obPonbepeo eqERAd § cedomgp: cobeod

08w Bgegeor
el q&{gPo0n3ad conductor qpisé protective devices gp:o303 20CenyPesmE 200500505

§eepd[gdom final circuit qps 3205002320305 0pn86000 rule gp:o? 200 2padHggSledi

Fluorescent $& safgp:eoo discharge lighting gp:eaog0’ Final Circuit gps

Electric discharge lighting o3 3309589 g[gn:8€claopbn  200V/250V range =o0pE:  operate
v60p33605E 3sa: 5000V (Phase Voltage) 2008 sa03igepd high-voltage sp6pung] [§6SlaopSn
000e3p0paRE BW ¢ 125W 320pC: §8C6pd tube dooqné fluorescent lamp gps 35W ¢ 400W 320E:
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§oopd sodium lamp gp: $& 80W ¢ 1000W 3203§c000 high pressure mercury vapour lamp qps $&
fgreeomn discharge lighting 06 sa§je§jeo? [g8[o3dlo0pdn
30300 5p690RC neon signs gpisC a00s00PE$0RGI high voltage lighting gpsdloCiloogS

Low voltage discharge lighting circuit qps 0olszp0em00305 final circuit gpisn: 838000568
2005a38e00 Regulation gp:oopd tungsten lighting point qpesan: agéoddlodamieog$ ad:ean final
drcuit qpisaogod odioopl  Regulation qpis§ oppBdloopSi oBeo0S coSoB:  eSionieoiqup
3qo5qpiopSs §daoon Current rating o3 lamp $8 530905:50p5 choke qp: S8wwadS transformer
qpPead03adeam control gear $& o036l harmonic current qpssan: 326[g920p3 “total steady current”
263098 90p8dloopdi manufacture geo:00pd sagEdmc0R3gp: w§don watt [§Eesdigear =algéed:
lamp power s2: 1.8 [§€e[gpo3om 0305q/0588(G: 0Ba8upsoog05q/05epogé power factor 2005 0.85
lagging cooSespSiooaot

85W §eox fluorescent lamp o j 9dlo€aopd circuit 320305 loading 20pS 85 x 12 x 1.8 = 1836
[g0c00p0n 230V supply 0gE current copS 1836W/ 230V = 8A [gdcowpdi

:jeoon fluorescent lamp circuit qps (spop:aofgé 125W switch-start type) o3ooob very poor
characteristic $& cooScoBaapialTps egBcoSootaspd line current o consult apScoz0EAooESH
mjoan mefgmesqpiogs lamp o watt [§GecSgea rated power o3 [§8 ofgpoSooSdlasgS
aBc820p520p5¢0 lamp 006990305 line current 2005 (125 x 2)/230V = 1.08A [g6claopSi

Tube $d§eoon fluorescent lamp gpsogE control gear 20pS Iuminaire casing 32038 =a[Gadad
c0pogCs00036005c0p0: eafgpicacn h.p mercury $& sodium o3oeoon discharge lighting gpsoge
control gear 2305 03880064cR8 luminaire ¢ saco§ccSeomes88doopSl Ba8ear 0Ew84dE0ogs
control gear $& lamp safoge: 8:0pd current o3 0des0: §§3z63o0pSH remote control gear s
metal box sa08: ocopdogBi00e08quRdlgbom  wo8i3a005  =90c58EQE  cBogeongpean
55300830005 Jlo8q§8sa8fF: combustible materials qpis&aopS: Boaboaseoqd

Control gear o3 lamp qp: $& eoan esepogs cdESePs [§BedlancdSean siofEw
inductor $& lamp saoes wiring 0p¢ fault [§8den V5§ §eseoon inductor aopd fault current o3

m§oocdeofglelopé fuse 200p6E8EQS  cderonodeam current vedmod  wqdteompcor
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080328600 fault o} sa0gudonon ©a8§8Ee0r votsadeom circuit gpiope fault [gBoondlon vot:opad
[§6c008Eq 326[gme6503 Grr06GE0002:00E ka5

Circuit Switches - fluorescent circuit qpssao: control pdaop) circuit switch qps 30
0o8smagiodedl gonpSom 8&&coo5mq8 wod: circuit 303E: Bsopd current vedan &l $6so ¢ rating o3
20050050000 quick-make $& slow-break switch gpssan: saaddgcloodn  Quick-break switch
qpeoopd circuit o3 break cpdepogE w036 frequency wave @il peak o€ break codeomeloppé
00od:§o0S  wolieloPpé  sacg§gEuneom induced voltage o3[gdeoo earth o3 flash over
[§6c0dlo0pS

Discharge Lighting 320305 Polyphase Circuit gps - Industrial and Commercial installation
qpiog® supply o phase qp: og8 lighting point qpzaso: 3[Ep:oonsGEEE 0oBdlondd sa0SGBags:
Goom wopBeoon phase qpopt lighting fitting gpssans 00cppd8 wire a30Bonss [g€s30dgE
stroboscopic effect o3eaqpogeodioogdi vadsadeam circuit gpssan: wiring ogudon§iepogE phase
898320905 SS: neutral conductor o5 codqupS[§Bo ax8:03390: 3-phase 4 wire circuit qpiogS
wire  ogdSondiq  olgrpdh  cBa}  [gepbefgfign  cobidfean lighting  sadsenigp: ot
sacgffgiuniean current qp: 0pS neutral conductor sa0p8: BrenSico§SeooaloPElGEAarESH

ooppdeom phase gpiog€ oobsooonseoon luminaries gp: oodogqE:BogE DANGER 400V 0peoo
200360gI0503 0ds0aoniqepd(gddlaopd

Stroboscopic Effect - discharge lighting 0p¢ §eoon disadvantage 0ob9wn lamp gp: § stroboscopic

effect [§60m 0oC:32g050005 000 FEmaonigp: $¢ VrdAlon tubular fluorescent lamp gpiogE

Bomooepiq wdeur stroboscopic effect [§Be[gEi voltage 20p8 a3pomefFesaBeepoddSogs
discharge arc o8 ma¢§ononcS [BS:0005c8cSeanclops [§8kopdn woSianpd cyde oBSiogs
RoE8edlom 50Hz supply op6 ooBogrieacgS: =[RS o0o [EBedldaapdi arSiaqodaoed
anefefss qoS8iEE c0o(GREeS e05deaSeos: egagpieseom object i qBez0Bl 2Bwurd
3e50050050% afgingligr egaqpiod SBuuod SaequaSod agaypioBogs wiSicyoleo lighting
qprea2030g8 [oglqepops 3§ sSomeodiaapy
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Alternate lamp qps 986005 rows of lamp gpseans wopaR(gRieo phase gp: 03¢ 006s0EgEYE wots
effect 802 GogpoyEoo 03800690E[gE(gE lamp 0ob9e zero eepodes§Sogt wolmeg: § lamp
20pd normal voltage 3§:038 §escodlaopdi 6500500600668 EGo  3agPd0d9e> lamp
luminaires $69 2202 “lead-lag” $6 s20dq[a4gd[G: fluorescent ¢6 saqjedjs $¢ tungsten type qps sa0s
£:06gn 00690E32054g[gE:03 [§0Sloopdi 6e058eomn fluorescent lamp gpzoopd [§Eenieom frequency
[s¢ operate cpSogom phosphor o3 =oodgg€isé wol:oBe light retention ocho0dd elo3pé

stroboscopic effect o3 caqpg§€alaodi

High-voltage discharge lighting circuit gps - High voltage a320p5¢> powrsdgE 330z 1000Vac
o860 low voltage coodeoypegSeom sz 000903 BcBoopdn IEE  Regulation o3
GO0y EagE §30s 1000V 3208¢ 0p adeo0dcopd: Regulation 110-01 opE discharge lighting $¢&
electrode boiler qp: G3o8e00 ogESiapiaogod low voltage cooSemBg§ 03iGe0n Ssqp:
Alo&dlaogh

High voltage discharge lighting qpsogE 280> 820y neon sign qpigdom wofsdeoon circuit

qPsea0R05 special regulation gp: §oloopdn wo&:afeoon LgRdigpod install cOSGepaRE  specialist
qPeg&oon cvdeaonE[mdloogd

0o€s equipment o3 006s0Cepage British Standard BS 559 “Specification for electric signs and high-
voltage luminous-discharge-tube installation” ¢ [ggr$s002:6000 B2a0g0dgpess odado8eoqilopdi
live conductor qps $& step-up transformer o3 disconnect cpdg$3o0305 Linked Switch ood9
AqepSlgboopdn high voltage discharge lighting circuit oodeci typical arrangement o3 & §.00
op€ewdgoosdlaogd

Motor qp230: agqidedelodaan: cusdoogd final circuit gp:

Motor gps 320 ogibodelodaamieoeoon final circuit qps 00pd sofgpieoon final circuit gqpspdion
regulation qpggé oBoSp8eoqepdlgbeadScopd: special consideration copds c3ma8dean:a0p5r motor
0060%208 gi60d lodsa: cusdeom cable sa0R05 current rating c0pS motor @i full load current
:ed a8 226[gd 6o05c0pd: 320000¢) motor 20p5 vlogpean 320l starting CwepSeddlon starting

current effect (IEE Regulation 552-01-01) o3 copdogsopsonieusqilepd epdoopd electric motor vsd
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0.37kW  coodeoqpegsdlon motor overload [98[gE:03  0m003008Eq8320305 control  equipment
0063loopd: Alesqdlepdi 0.37 KW cooSeeodeax motor gp: s circuit 06900004gE supply
c068E0m motor 0odcd:8apE protection A§gdlepd

HT. CIRCUIT TO
LAMP .
 paury .|
] I
TRANSFORMER t 1
—_— \
L i |

POWER FACTOR [
CORRECTION
CAPACITOR s il

LT eyt reeoms £ o DRUBLE POLE

! TRANSFORMER —= 9/ ¢

DISTQIBUTION- 4%
BOARD re—l _r‘ i’ i* J—:
DOUBLE POLE _,%—

LOCKED SWITCH

DOUBLE POLE & l
FIREMAN'S SWITCH -
[EXTERNAL)

MAIN SWITCHFUSE ﬁ
——

LN

$ §-00 h.t electric discharge lamp gqps30: agG0ddlodsmieu:aod é[y| circuit

Isolator qps c8220¢ - motor 1 starter $& sooSebag05§eoon LgRbigp: (IEE Regulation 476-02-03)
smidiode: Ssor s3idgod Gomodeui88epd spdiubigp: motor oB8:0pE  con:§oo€loogb
aBc8o0p5en isolation switch o3 32034q[g€{gE motor starten motor $& 3a[gpie00 800506 LGRS
control circuit $¢ 0o€:0303E 3203ggie00n instrument gqps 320305 cut off pressure o3 g§eodlaopdi

00552063005 isolation apbepd means oopd distribution board § fuse qpsgdclon (@ux: 5.3) dlon
0o€s distribution board 320: c0onCeomtigSen esepgeoadleopdt a8cdaopden motor starter a8
%0§:000900p5:038  002:§00ENa0pdI podssE crane o3adeoon motor gpigrd§eo> machine
0332005 motor 320830t 0o6eEoRS: control pOeEza0R05 isolator o90E8:000 336

BofoonBl: ofergpoocd omanfgforgt  wofig - eoqodg 20



20pSi 286005 mechanical maintenance 320305 switching off ap68Eq$ 320305 means (IEE Regulation
462-01-01) copbedl §eeoepd

Table 5.3 HBC fuses for motor circuits

Maximum full load  A.C. motors direct-on-line  D.C. motors and a.c. star-

current (A) startin 9 (A) delta or sJiprn-rg startin g (A)
15 5 5
3 10 )
5 15 10
7.5 30 15
10 30 30
15 60 30
20 60 60
30 100 60
50 150 100
70 200 150
100 300 200
150 400 300
170 500 400
200 600 400
250 — 500
300 - 600

The table gives the recommended sizes of HBC fuses for average conditions.
Note that for circuits other than those controlling motors and ring circuits the rat-
ing of the fuse shall not be larger than the rating of the smallest cable in the circuit.

Fusing factor
The ratio between the rating and the fusing current of an HBC fuse will depend
upon its design.

Fuse manufacturers will give advice for meeting special circumstances.

Isolator saviegremn fecyfeamEepspapooneppSgel 0sdiokoogs starter 528i0g8eepSb0E
236005 motor 20p5 60:d6000 GepaRE esdlon starter c0pS motor 328:05€ w§eooneloE isolator
6§0050060080%:m: motor =08:038 con: §eosqeoepdn epboopd Fadfpmeen: of[gdeo isolator
sidiemiepba0pd motor o8 control apaopSaB label onbom pR§lgoorqeospd

83202 o8 cutting off cpSepagE neutral o3 earth §& s00dog08conclon wo8sBeam system gpozé
neutral o e[goSeomoSaoeon mechanical maintenance cpSoSoRE wo&:300E08 cpbeamnop
220305 machine g€ 6pbaopd Samig| o§eogf isolator ¢ cpbeeERgBesaepSigbom control gear
9copbs [goSeomodooneodgligé oobondeomnade inadvertently switch on  cp6aB5(ge: o[gb8E
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Goxcol isolator qpsoopd machine ¢ GG 6sepoRE §esilon woE:0dcpE removable o3
lockable handle gp: §eseolgefgé copds woE:ad olgdesant om:ad§Eilaopb

Motor Starter gz - motor 0o8c$:8038 starting $€ stopping p6§Eq§ means gpz doé [g€g wobs
motor 03320305 6erEagpadas 00§ §ormoz05 rdeamée aguSmeodianpdi  controlling cv&wRd
motor 03&:320205 drop in voltage [§6§§ 230wrcS supply failure [g6§§ ©0p5080RE supply restore
[3600p858 ©00E0053 motor [g§copS ooo€ewrEigEglielopé sagepudigdeo§eamalopé motor
2c8meaqpod 00o€ewntislyq o[gfEes [grpdev§€econ mean gp: o8 GucSdlo€eodloogd Starter
oB8:c8c8038 undervoltage trip qp: o3 copdogl: 0obeo8oonigéisé tripped [§6o0pSsE manually
reset [g6oga:e0q8 cvEee0800n:dloogb

0.37kW cooSeoqfeg§ean motor 0888 cofeayfieon time lage dlo€eox overcurrent device o3
starter gqpsog€ copdaglsondeoom (IEE Regulation 552-01-02) starting current o3 cooglogpd8e
Oloopbi 0o€so8eom starter gpiogE Ges3a0igC inherent time lage [gdeoo00d thermal overload gps o3
n600€gEgElgdeo Beupod il dashpot time lag qp: Aofeoon magnetic type qp: o3 [g8eo
o2890800{o3cloopSi woés time lag qp: o3 :[F§5p38ER: 9§ 392dsE full load current 320005 10%
q 0g€ operate qp68Eq§ set apSaoafoadlaopdt ogm§EozE electronic ds8lsE [grrpSoonieom
protective relay qp: o3 q§8ERgdep protection o8 38comEsgadionaSarneodloogb

Protective Device qp:ell rating — IEE Regulation 473-01-02 og€ overcurrent protection device qpso?
conductor $& 0odon§:o0pd: (brunch circuit gp: 00680E[gEH[gI0) consaotom adadaonsgliye
overcurrent protective device 2005 starter $¢ 0060300055gbG00™ circuit commencement [go§$op¢
duplicate cv6q§ eceompco

Circuit o protect cpSe$320305 short-circuit protection o3 copdogE:0n680EquRdlgdom install
coboos00pd conductor gpiog current carrying capacity coqRoyqlgdee8Eoopd distribution board
038600 esep§or 00be0EEloopdn protection device o 006s0Eepoge circuit ¢ load side 0p¢
§o current carrying capcity coqpoy$Eepdesepst protective device odsafogps 3 8000005 wdeom

conductor 0 onbsolfogom fault currenti fire  $& B 335q0S[gbeosEq ©20pd risk qpigd
§Ca[gm§6ed: cseplgdooCaloopd
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Motor 00n8ewnasEepoge starting current aopS 3a0g8[gCom 328§ [opgpSesdlon fuse gpzaopd wobs
starting current 03 cdeco005g> 03EREEE[RE: offgtielopE cofengpeom time delay characteristics
Ol§eom overcurrent device 03 00690E09:8[gE: Bewrod 33[Benteomn cable gp:od oobsood:ges
332631005

3-phase motor qpsog circuit o3 protect C¥SQ8320305 oG fuse gpsaopd starting current o3
008006 ePGaD AYEaI0HEaN 3§§32038:30000320305 derS[gE§don fuse 0069 [godeomod
aga:dloncopds og§eoo phase $69g¢ motor 63 cvpbood8€eodloogdi a§jeoos motor starter
aprog oobicigbassn sadfmatdh omcgeSah safeguard apidobeasioogl YRGS
motor o3 [BeoFeenzen: qodB:eodloogdi

Motor starter qps§) overcurrent device gp: 320305 back up cpSq$ ideal arrangement ¢o motor
starting current qps3:  overcurrent device 0005 33[opqdge  0udesmnE  &:eol:eo§EE:
discriminating characteristics copbs §oopd HBC fuselink gp:od 82034G[gEsg8lo0pbn saco0Se) Short
circuit [g830lo> HBC fuse qpsoopd short circuit KVA 00$03:00p5 3256p0dg®8E2005 proportion
0eepad8moé  short circuit o3 clear cpd§Ea0o0dr

$ §.00 suspended ceiling gpsza: commercial premises 0303¢ 33Ge8c8e0g(gE§ AN vols matrix
272 air conditioning: fire detection $¢ Light fittings gp:on&eo€aon:8Eqs 320305 l3a03Es
8&C:0005000:0l00pSn luminaries gpsoopd Dextra compact fluorescent fitting qpsg®om reflector
qpsonbe0€aogéig indirect 6oodcopbieomts direct Gaodeopdieamé: illumination o} qeodloopd

(W.T. Parker Ltd)
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SUPPLY

. -5
T

¢ §.0 3-phase induction motor 038(\"?:3903& stator-rotor startern rotor ¢ starting restance qpo‘fa

20050300000:6000 cable qps3203C: current 2005 stator current cood 38gpieocddepdi ol cable
2302 20&e0qH0S 3agudzaens00050abe0iqdlepdn (Allen West & Co. Ltd)

¢ §-0p Industrial situation 0o69§) final circuit gpai BS 1363, BS 196 $& BS EN 60309 03$&
2005838600 socket outlet gpizaggEecg§Con BS EN 60309 30: residual current device [9¢ protect
coSconiqeoepdi panel 6l 326dl pIoeS[géi03¢ contactor d9=:3203g|em> lighting circuit qps3a:
control cpSoozloopdn vl contactor gpis: G83050005(g:E§eom lighting switch qpsgE switch

a&0loopbi (BP Ltd)
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J J FUSE SWITCH

/ .-/ / CONDUCTORS MUST NOT EXCEED 3m
IN LENGTH AND MUST BE INSTALLED

K S0 THAT THE RISK OF FAULT CURRENT
FIRE AND DANGER TO PERSONS IS
REDUCED TO & MINIMUM

( ] ]
L ] BUSBARS
( ]

¢ §.0G IEE Regulation 473-02-02 30z [go0consdi

Slip-ring motor qps - slip-ring motor starter & slip-ring motor & rotor ssjogpse0cHgVSCO:EIN
wirng 20p5 starting $& loading socfgzacsgpiaacgod c0Cenqpy §esqdlepdi Rotor circuit qpsoopd
supply $& 0B05§05§0590050004gE: ©§S wolimaog8: B:eoon current 205 stator ¢ induce [gBeax
current oxgboloopbi rotor current oopd stator cood winding $6¢ § transformation ratio
e og€ponpSeomn current i relative value e 0g€goo0507 Zeeox5m200§[gEwe560000!

Rotor circuit § cable qpsoopS full load current 330305000000 starting current 320305 Al 20¢eagpy
§qeoopdi heavy starting current qpzoopd (6mo00Sgpion  Za0gSonoy  200SeamnEBieol: §&
6o05copd:)  3§8B3303050mgbeocdcopS: voltae drop  [§8[gE:08 0o2:eB:§EqS cable gpizan:
00600056000 3ogud3e:e00500580lon motor @1 starting torque saedlopE  adverse  effect
[368E@02005

Rotor winding 0od96i resistance 2000 3ac@$spdiom rotor starter 20038 resistance o3 coogpg>
graded cpbooiglilgé oofonfyooeom starting current [goC sa[gfeds starting torque o
q§eodloopdi

:nodq rotor starter $& rotor safoyre0050g0booneoon cable 20p0 =an§ccd  qpSagpiom
32g0d2000300p5: §2005g §dloo wols cable gps § coSeeons resistance 2005 motor o3 starting

c0oepaRE spom:maadigdan§eooopdi  slip ring motor gp:s: slip ring short-circuiting device
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006903 006s0Cecoidlon sagudmeonieagpy coneax rotor cable clogpé motor 320: (o0& Geolisl
copb00d4tesm0d0m copSoodeoepdi
Rotor circuit o3 wiring ©cpd8aE 22080000d§epd rotor current o3 0des0ig§a3a00m ©pd0Rd

cable 35Qud3002:0000 208eqpo0pd 3agudsreniydaopd o oSmSgo 3§ [9{g¢ motor el
066800888 qae0l 0x¢ adverse effect v[gd§Eaompeol

Emergency switching - IEE Regulation 537-04-01 o€ emergency switching cp6q$ qpdqudqod[gé
supply =22¢ interrupt co6eoon means 0pd installation & 2005a3Ce000 32805328Cs320: full load
current 326[g326503808 [§056070588q@06E

e56p0dE:8c8008 00dypi0d ewlisBqsmnoz0d electric motor gp: o3 =a3dgo3ep [§Bedconwpd
PSS 3§5807:68:88q8 350305 switching off BoxnoS stopping 0308607 spSicobiqp:
(means at hand) §ao8GkopSt cof: “means at hand” s8a3p5en ©0SewIEisEamBiogd isolating
switch o80wod starter o330t 00503 Efa§g> q0E88eS esepgoonicugligbom 320003¢)
00030005 00dewntisanst mmonScudenopesilon STOP button [gbeo o3wupcd wofgrieom
mechanical means 5>§j002:8[58435 0c5ewrbisoge 00503 §50o§886S[§8AaR5H

G0oo0qEgS “means at hand” 08 60503 cen8isEeomoel s8imasni08 w83AmrES: STOP
button  o0pS  Guobis8opsSlcoresepl  [Brenieonocdf§bdon  ewisSoqpiss  &ioam
208e0qhea 656p (& §.95) 038 §esEE{EE 005 03 ewisEasaon motor o §588euaoS
Factory installation qpsogE stop button qpso3 building oodecgpod § vantage point gpopt
00858152435 emergency saefgaaesogl motor qpicd 5p50c305 q588e0eaS 1o8: button qpis:
distribution board o8ewpod motor control panel gps¢ contactor 006903 control WO8EQS
o26808002:3la0pSi

a.c supply qpsogC stop button gps =22 contactor o8ewpod starter 0od9el coil circuit o3 open
058898 320305 035508[03EE§EA0ESH d.c supply qp: 3309059 stop button qpisa: d.c starter o
hold-on coil 03 short circuit [Grp588q8 wire oguSon§iondeobdloog
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STOP
BUTTONS

e e A S

MAINTAINING CONTACTS
I i i ﬂ:’suaT

STOP

OWVER-
LOAD
TRIPS LI L2 L3

AC DIRECT- OM - LINE
STARTER

- e o e e e

$ §.08) Safety precautionn electric motor [g€eenE:5Ee000 machine 320z 600§8E0d5p5:006:
§esqopdlgbom $p5sc0ciondema65(9E remote STOP button oodsan: codeagdeom position opt
00690800260p5[gb0la05i

Three-phase motor qpraso reverse copBooSofgls - three-phase motor qprsen: voowsalo3
orGa8epagt 081030005 epSofeons BroogSeplgé copSooSepSod safGeded sacgaSodnp woBfgeon
8i0%30008005005  BronpSepocdem:  ebesoiaoniquaSEedoogdi m3000Sq motor o3 ecSogs
beotBrdoncoss qodqs: 0080S0oSEs: efgjorSenr 0808 wPSeOSEEES 50965g
¢r0g81000 BionpSeponaSad c0pS0058dl0n 00508 qoSBiy [§Bedeodaagy
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320000¢] motor copboopd Bsoopdep ¢miugtiesdon starter o8 agéod dlodams cudoopd (L1, L2, L3)
¢ [0505580005ep wire $8eqpEiad moe[ptiaacd cpbeuig§orn A8abdloogdi

Star Delta starter qpsoge motor $C starter sajogpseondo305000:6000 6pboopd wire o3q| Fa6|gE:
200p5:000qecdmbeon so0uSelopdadeard odadlgrodgSielopé wire qp: e[gp&icopd: 026008
200398[g80m phase 0o695E =[gp: phase gp: s0§oyEoaS[gdogneodlaopd

Slip-ring motor gpsogl ¢ starter Bogdoddlodzmidagadean [Fodep line $8903 olgpEsrods
026008q§ 00 832607 rotor o8 0guSordiooieon cable qpiod e[gp&icd 0608 ecdmabeo
Single-phase motor qps3a0: G[gpEg$copSucieonddlon motor 6l terminal box ¢ starting winding o3
e[gp&:c0p8: xbs0€ewig§or c83a8dapdi

Lifts - Lift motor $¢ cooS0begeo00 electrical installation gpsoopd BS EN 81-2 o3 030503¢
8escoqdosd

Lift control gear $& lift 3a[oyp: s00509006000 wiring 202 specialist qpgE 006e0Eqs 32607
submain 8&E:[geoana005 BS EN 81-2 $& 0305p3edeseoq$adeaddloogd lift o adewrod Lift room o3
power supply o305008:apog8 lift 0280aBe003 control cobeSigbeanelop main switchboard ¢
8o distribution cable qpfss agdebdcdsm: corgodeupSigddioogi ift motor s3ecnoS motor
generator 03320305 starting current o3 20056e00EBse08:00d cable aopb three-phase 400V supply
20305 wfecqfean  sagudmen{gbom  voltage drop 20p8 10V 0005  weogagSoodeor
02820002008 lift ca05pGapgpie 200390SesS[gaon:oopd 32[gEed: volt drop o8lgbdloogdn

Main switchgear o€ “LIFTS” op 330800 0nbooniqepdlgbom lift room circuit breaker owupod
distribution board 08¢2cogSs lift manufacture of c3e36g5qpiaa0384g8adugSs

Lift cage 320305033266000 light qpe320305 supply 20p5 a3dgp: circuit [g8qdlepdn vo€:a3 lift motor
room § local distribution board ¢ =:5[§q§§Com wo: light gp:o3 lift motor room 3203E:q switch
089[38 control co8updi wo: cable ¢proapS Lift o8 power supply cozoopd cable qpis§ ado
Bi5:8[3B0500808 @o8: light qpisw: maintain / emergency supply $& eo0SaguScon:
QeeS[g8om main failure [§8§§0g8 lift cage =2038:§ light qp: meed0g€ ma0fEa0056epoad88epd
oopodeon Alarm system o3copd: maintain / emergency supply ¢ [gbcor battery ¢ [gdeo
50050905 comiqueSgdlaonS
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Lift circuit o3 soo5og0Sconieon cable qpse 36] 3a[gp:eo0n cable gpszans lift shaft qpsoge install
0006008 a3eadd lift circuit qp:od s003a3056000 cable qpoScupS: wad=addlon lift shaft qpiogé
6005008208

[Bionteon ma6s000538ipisacyad fireman's lift o5 88G:cnoSepogs oBdgp: circuit 028933800
888:0005008fF; 320005¢ 810c8[gBgrdlon mgriaoc supplies qpiaw: switch off cpBom 0ol
02890005:0307> maintain apGa02:88c0a0p51 0o5p5:e8qE05 Wo8i320305 cqBEBEloSE:03 main lift

riser 9o qupoofGa 0398 qupad:d epogt riser 3z main switch board opE fuse switch a3ewrod
circuit breaker [§¢ control co620&a building 350305 main isolator 03 bypass cpboonzeoepdi

Cooker gpzea0: cg6oddlodsie0:a0pd Final Circuit gp:

Cooker 00b9a: agibodeladamien:oop) final circuit qpean: 8&&:c00dq§ea0305 BopepagE diversity
o3 0pdogEi0305q/058E3loodn  household  a3wwopcd  domestic  situation o305 demend
2038306050y 0egPaE8ES Table 5.2 ¢ pR&[oFP:g|ed 3203E:000 [gEClapd

mo0005¢] household cooker 2005 8kW loading §[8 @sa: 230V o3¢ total current 20pb 34.8A
[g6c06p5n 23ea05 Table 5.2 veuhlgoonieoo diversity factor qpesan: copdagEiodiontepdSaddon vols
circuit & rating 20pd

Total rated current ocoo 10A = 10.0A

coodoqé 30% = 7.4A
Socket gz 30305 5A = 5.0A
9oGcAIE: = 22.4A

aQefop¢ circuit cable 00pd 22.4A 200305000 2005¢05q§[gdom overcurent device o3copbs rating
20p0p08 20050058ES05N

Cooker gp:a3 switch 00859 control cpbom waf: switch 20pS cooker 320305 B:008[gbedlwpdn
domestic installation gp:cg€ (O 5.5) 0g€ [goonsao0al cooker control unit o3 saadigpofom
00820005 cooker ¢ 2 Bomm0€: §eseoglilg val: control switch 320t agoSeguSonay c3FBodqgn
operate c068Ecoepdn Cooker control unit o0& 13A socket outlet $& fuse cleox plug of

:030l0E620500p0: 00delondéopE cooker switch 00d9ooRb:03000 obsotadigloglaopd
BqsemPpd: 0engHaond om0oo(g§aodi 32082 §) - 00qIOO§0 29




Cooker control unit op& §eooo pilot lamp qpeaogod oBfep: fuse ocdzabeon pilot lamp gpse
0228[g403 (03058 equipment 520z 03[3p5805qg0 BERES08:88E 2080y wgurataol
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208 - 6

ananioqyiondeoteupd Installation 3a§js3ao0:gps

88E{g[e8:5S instllation cuOepogé = installation sa§mrenigpiEI:  o:ROGEES
c83263l00p01 16" edition sa[gBopodenconean IEE Wiring Regulations ¢l 9288: 6 0p€ sagjeom
special installation qp:=20R05 c320gi05qp:30: BoggresdlgooBs IEE Regulation gy 3afgieamn
IEE Regulations qpse 228058038:qp2320: (45805 [gEeo€aopdogliomidloogdi sa§jeans installation
qp: $& qpSpR§:00m:@0 location gpi 32620:805330: ogzdi0zEewdlgoon:dlaopdi

IEE Regulations ol 3538: 6 2908 652050c8328505¢pisa0: cover [§8SlaapS

Restrictive conductive location qps

High protective conductor current qps§eooo equipment 320: 006s08g320305 earthing requirement
qp:

0operspdmesss oB03clcan installation qpisE location qpis: 326001805eEB[GepSerncS
coodcopds IEE Regulations & Sections 606 $& 607 o3sC IEE Books of Guidance Notes gpssans

8[G&egicomie0m Faqi0bmac00dGpiE: Geblgoonidlaopd

Bath and Shower Rooms

Bath o8u0ncd shower oobodldeor mofiqpiogs  egpcdSoogd earth $& cBeogesom
Bmaogcdelois Bgcdylgbeseoo electrical body resistance ¢3c00S: GaqpomesaSEcR05 electric
shock [§88Eeameafgmaesdjpoopd [gEeneodloogdi IEE Regulations @i Section 601 og€ bath $&
shower rooms qp:og€ onbeolepd equipment 320205 22600:8050350q05qpe 2§0005q/05¢pigE
zone qpis: eeSGoontdlasgS

§o005qcSqpraomlepogs s203iGepd shock protection 3633358 cobeeon: equipotential
bonding BeopSs cogSogbiontentaoa§bdoogts cholleammafanesdpd ecospldon opSoop
switch qpsi socket outlet qp: 930005 safgieoms electrical equipment gpesan: 00deolq ofgjpaeon
Light fitting ¢pzoopScopS: 6G6amfss totally enclosed OOGHEE0EAwES  oospSieBaeas
lampholder gp:og€ 207dqepd odwupcd BS EN 61184 30q protective shield o3006s0C000s
QG830

Aofoorpd mfecpodomonfifoost  oohiB-onqebt




Switch gpsaans Gsepgoonepopt 12V coodeeoyfeomn SELV (3a09$§6com voltage) o[gdfgt:
adeopcd BS EN 61558 9aq isolation transformer @:03dl§eocn shaver unit o 228053538: [yo[gc:
320§20p503 605§l bath afewrod shower 320385 205 waE: switch 030 ABeogpbesmE

8E[gE:o§eoqeon Bmop socket outlet gpzaddloncopds waliadem: 12V cood eoqpagsge§eom
SELV ¢ supply cpS[geupaddlon andeoleaadiggCedeon

¢ 6.0 bath room 2038: 00690EgE[gjoo:0pd BS EN 61558 isolating transformer

060d:3005doEeax shaver unit (Crabtree Electrical Industries Ltd)
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¢ 6. J bathrooms qpsog€ obsolenadigieons cable [§¢ sagEsa805apbaeom light switchs qpsza:
neon indicators gpsdifeomnsaqpeonist odlfeon sa§jEmaonigpaagd qd§EaoopS (Crabtree

Electrical Industries)

Cord operated switch ([03ss3ocpOqp:) =a0s switch 30: 3203ge$ 32005203 32038 EGx
50005 shower cubicle 0o bath 986005 shower room wuaoSeam 320§:038006808a:07
080003 socket 68030008 cubicle o 3asSred: 2.5m 303601038 desqdlepdi bath SB3ewnod
shower room og8saa3dgend heater qpiaa0305 Bdgp: F00:c33a6gSpiamI0pS: 3203585

Swimming pools, paddling pools and hot air saunas

Bath $& shower rooms gp:o3adoC aBoBeomesepypsoopd electric shock qpegd§Eo0pdma0305
08¢0bepeor  c0obeobebeacgl:  Roopdd  mFrgoonfodopé  precaution  qpiooofieh
38c83x60lo0pbi IEE Regulation gp:eil Section 602 $& 603 o3opE swimming pool qpes¢ hot air sauna
Q2320305 32600:805329/05320005GP:32: 0003[g&0omEdlood

aBoB8eo0n B2abqiodgpicp BS EN 60529 306 20&enqpeoon degrees of protection §o0p5 barrier

qP2320305  [BjonCeaontgodoonfaqpd doCom ooddondepear equipment 320: 2005005eSe
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2[gCocdogtoonde 12V coodesozdag§eonn SELV (s20g§8660x voltage) saogad(o3onéBodoosq
5$& :203{gepd wiring systems ma§jmeonimeed08§o0d constraints qp:oddlo€daopSi hot air saunas
3800 case qpiogS electrical equipment qpiaagcgSodagBgtien: omieBi§8as provision qp:
o[g8ues002:8qdecd

Designer 3265$Ec0pds general characteristics gqpso?  o3:gjadgapdesontes  omons§eoopd

a38eomesepypiea: 030303006800 6pbadEaadgiepbadaopdsndicdindaopd: con§qrlepd
c066eonEizagod3ac005gp:aans IEE Regulations $& IEE Books of Guidance Note qp:opEqfEdloopd

Off-peak heating

Supply Authority gpsaopd off peak load qp:ea0g05 38eqpsi§joonean cgdoddlodemmien’ 2005905
cofoydloopdn  electricity s20: quantitysseslsC ©peeon8ioon§Eaopdlgbep Bodeomm§qpiogt
6088l05320:03 03:§e3EEee08c0[E(gE o036l load factor 320z improve [§6es22En68EA)
20p0i electricity 320t 0pea0nEia0:§Eao05c0pds electricity ¢ 82003a050pde0:E0m eq $& concrete
$& mc0cnEopeon material gpioz€oeeondioon:§Eevapdi

[Bromreon mescdbeapiqpiogleqal agbeddlodsmiodjonean posadapiogabeageoicondEld:
c§3§$0opC =00dgfCaloopdi  domastic installation psopE  water storage heater gpssans
cgecondSea capacity efipoq§ saopS§EicncSoonil Bolig§oigaicdantean sagmogobeo
off-peak hours g€ mpe0:§ES oppBenoof€s050005: cpbesonBoonzgdlud
:eeodmBiygpioglenadigeon space heating 83005 off-peak heating installation qpssaos
26320305 03:0005006808[0loopdi 30digpieoon method saes(gé 1kW ¢ 6kW safogpiownan
§eao storage radiator qpis: 006e0Ea3:3[gE:[gbAloopdn ol:odell cubic capacity $& weight 08005
0d600056000%00% pom§EcRE peamntoongs $& esmodlogl heat emission 6§ 3260 =00E
[PBromzeooopdi sofgpieomn mdpmeongpiopSiqf§teonomn vo8:Boa€ insulating cylinder A&
controlled output 03q§§€ox heat 0B3=c8§0lon wo€:aEA§eoon fan =2z switch on pE8EA5N
008:03086000 32§r3202:03 storage fan heater qpiores 0301005

Off-peak heater qps3a: circuit 3203€: wire ogudon§iepogt Bgps main switch coxsdGa coCsza0:

contactor $& time switch o3[g¢ controlled coSoomAloopdi
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Heater qpssan: fan qp:on6sol(Gs heat output 320z control coSepogE was fan gpisan: desodgesoy)
circuit gqpzog€ wire o30800§:006e08qepSfgior wobicBem: cgma§ozEapd: switch off cpSed
ocdmbeol

Heater qp:og€ notice 008908 obooniaof(Ga heater 20pS OFF [gbegeooScopS: fan o€ agbed
SloS30: §ega0pSmaa[opE: c0cBe0i00gSgBaopS

Underfloor and ramp heating

Off-peak electricity tariff Sa0:3203s§g22000:qq§ ©52050065p5:008:0089¢0  underfloor warming
B0 fgfEEEEE Ao

0o8idgboopS concrete o gpesnEifacn ot sy 0HGSHEHGE0
2ee000dmBigpidl concrete [36:08:330: electric current qprelopé [Bedlanwpd heat m0: popd:
coneefgE{g8dloosS

mfodiesoyspSion heating cable qpiam: [36458s206: [G6400oiGEHg80m o8Bt floor slab
506t 3off [§5405596553007(38 com:8Bes005 70 ¢ 75mm 32008 concrete agrgfeeqs pdeor
qdlepb (¢ 6.5 3¢ 6.6 SRozblogolqain

cBaeom cable g oqooodaopiogigdsaupbigbom oBad concrete saagopBepapt qobooqed
B8Sq5Biqedeeqs protect cobaomigAend

Installation cpbesopomLee0RE:s cable ¢p:s¢ connect cpdqs special instrument gsaD:000s
98§80 cable qo38:¢[gbe 20558 audible warning coipSgbom =:§80esnt:d saq0dma8igpiaa:
[G820888c0uc

Heating cable qpsel soadsogpssans skirting level 928: junction box gpsodadaguSon§ffiesnod room
thermostat 25313208 Fa[gseoo0zaepypiaanicopd: distribution board of ordinary wiring ¢ 0305008
SlaopS

oB8com installation qpizao:  design [gfgB:0pd  macninbeiondalgBor  mesiesncdely
0p8[gBedTond heat losses qpisooopSaleslgs factor ad8iqprgnsa copdags: oSionieuiqupSigdd
208
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Block storage heater qpsogE underfloor warming saogoScgioeddlodsaicoiqs circuit 80 o3dgps
distribution board gpse qupqepEdlgdom woE:odsm: contactor $& timer switch o3gE control
coSaomgdegdi

Floor warming cable qps3a0: install apbepogE conduit gqp:sC safgpieon pipe gpssans vdls cable
qP5Eagadortigooonidiqdiepd

Heating cable gp:aopd onbogodesdlon floor qpssaogfs MI cable gps3a03 install coog$
o[Fpensionclaaipeoiqoaciom heating cable qpiamiagBebdobemicotepogb MI cable qpisaod:
[§[58:0958 combig§eooncubesnefgBilassd

¢ 6.p floor heating 830305 cable gp: install (pSesd (ESWA Ltd)
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¢ 6.g St Johns Wood § Orangery o3¢ floor warming 0o6e0€[gE:pSesdgapdesd (DE-VI Electroheat
Ltd)

IEE Regulation 554-06 20p5 floor warming installation qpes¢ 2005e3€claopbi IEE @uon: 55C opé
floor warming cable gpzsa0g05 =5[gEed: operating conductor temperature o3ewS{goonsclaogSi PVC
a3o0pod enamel madd{go  conductor qpesa: insulated pSooRPAlD L3000 Fa[gEed:
temperature 222dg¢ 70°C §lojom wofsodoptanaddgieonn heat resistance insulation 2005 salgEads
85°C $C PVC 3000s0[gjoon:0005 copper sheath & MI cable qp:ea0g05 sa[gEeds temperature 20pS
150°C [g®SloogS

oedjg§eoxn floor area 320305 installation cpdepogE defsadg expension [§68Ecommes
2000:§8s woE:03z922 building structure 3a03E:0005038:000:0l00 20€engdeodn precaution gpssaos
copdogE: 32ad4gqdlepd

Bath room 30005 shower room gpa swimming pool gp: a3ewr05 paddiing pool gpsi s20§0pd
special area gp:ogC underfloor warming o3 install cpSepdaddlon supplementary equipotential
bonding s20: heating unit gpPs320305  o§oons0pd metallic grid 08 codeeontiondeol

Go2qepS[gdolaodi
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2eanEzBiqp:§ underfloor heating =:o[g€ off-peak electricity tariff s0: s0fp8gre0084gEa0pd
6500500050550 motor vehicle gp:3a0305 ramp heating 8302 installation co5[gE:o€[gddloogdn design
[G[58:s8 installation co8g&:030008 3a00050o6eSGBE582038:§8e35c0aS: supply g normal
feed gpio 028e08qonlat{g8G: control coSaomsea off-peak time switch ¢ quacorGBcROSGON
ramp heating equipment sz snow $¢& ice gpsfeseomnasnclgeacsogl vehicle gp: cgodcden
egoyp:sCeofG: demand §eoon socfgzacsopoon supply odeoq§cdzadiloopdi precipitation o
monitor cpbo0cof temperature 3scopde control cp6§Ea0pd control equipment s cpds

§§$€0m adaBeomn heating installation qps3o: 3acdma603p05 Boqgn control c¥6§Ee00R0

Installations in Hazardous Areas

Hazardous area qp:o3€ 228cmsagE S:ecnbaguSeo material gp: §eso0pd esepyp: dloEdaopd
0081038 810008880 2[g8ed:8eomn liquid gpisa: s3a3dGom spray pdfgEiss safgrieoon painting
process qpidlo8fo3om petro service pump qpicodecs saepypiaxt installation coS[gEH $& garages
qpps§) inspection pit g0 AloCloogdu

Electricity at Work Regulation 6 o3¢ electrical equipment qps320: hazardous conditions egepgpsopt
52035 3e3pEesdon “ookicBea exposure qpioog sagepcSfEbeogepipic§aoonelot
00810835t 07:08:88q8 construction 089 S36tn0S Bmabea protect codugpi&gEoesS”

Fire Offices Committee @copbs 8:6c08Eq(qEuwneoon liquid gpizns saadigom paint spraying
cpbeox installation gp:=ac0d recommendation gqps3a: 0ooS[gScon:dloogdn Ministryof Fuel and
Power ¢copbs electrical equipment qpisC 2005a8Ee00 petroleum spirit licences gpsopcdeodEQS
mofgaesqpiem:  ecdGoondloopd  o8ileon  mefgmesqpiogs  petrol  pump  qpis:
8i0000835588600 construction §gpionpSeamn0SooqupSgeoaciad switchgear §8 safgpieon
electrical control gear BsmicopS: Bspdiopgd  pPSeEScodepSi  pump  equipment
28:0060080p5 luminaries qp:30: copS: flameproof construction [§&oopSeaon05000:qdedd

8008 pump casing sa[gBecSoporbeoonniaon luminaries qpiog8e cobiolel casing 00gS 3o
505805 888436q0nS[§Bom lamp st well glass 0589 SBocnod salgpraa glass [§8 luminaire of
body 3232 seal cpGo petroleum spirit vapour qp: o€eepadgSie 988EqS [§6Sloopdr insulated cable

Q232230 wiring 9gudondiepogtaopds gauge [genseoon glavanised solid-drawn steel conduit
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:098: copdagls 03080n§i{r3dloopSi pump equipment sacg8imaadfgieoc> conduit box gpis:
flameproof ddoopSeeoraaooyd: galvanize cpSoon:dlaopSi wiring e§o05005p5:03E copper sheath
5& flameproof gland gp:dieac MI cable qp: JoEE3ASEcSH

Pump o0d98330305 supply circuit 330 o3ggps overcurrent protection [g¢ protect cpoodiom
oo€:ofeom  protective device qpsoopS pump  housing 22038:  Bewpod  meedlesepodant
voox§eadeor

BS229 §& BS889 0303€ petro pump enclosure qpisé 2003e38ca00 flameproof equipment gp:zao:
5600:805665{G00dloopS

Petero filling station gpsog€ electrical supply o3 install cpSepogt s0d3{geocn PME (protective
multiple earthing) 8od006e0€qgaan: Health and Safety Guidance Note HS (G) 41 o€ 3203330y
0050098 eeSGoonidlanpdi SBodfGrobaogfgien supply pipe qp: $& storage tank qp
320§o0pd underground equipment 030005 ada8eo0n hazardous environment g€ fault current
qp: B:e08:q33: 022:08:8 822531005

edloda34(gbeo0ncbeon :ggpessoopdesepypiogt flameproof equipment $& circuit system
qPs30: 32003gqEpd[gdom luminairy qpesé conduit fitting qpesC efgpicoo electrical equipment
qpiog8 dust-tight gasket qpio3 copSogBionbeo8Giifss edaSaiylsbesecm mgypeoBeepades
eoxpeon ad03a360o0 dust-tight gasket gps: A3l esenadigesoy) flameproof accessory aopd
temperature a[gp&:c3dlon machine surface qp:saloyp:§) explosive dust qpzsaa: pSong [dedl coepdi

Hazardous area qps30: 632005013203C: 3o§jsea00: J[go:€alaogdi

Zone 0 6805036002056:0 gas/ air mixture a3pS oxLeESEIPEe 0268Es: oo

Zone 1 edlod03e00005600 gas/ air mixture 032000 normal operation 3§§0R¢ §oon§Cosp
8esco0i

Zone 2 edloda3eooodeon gas/ air mixture o oopd normal operation sacfgsscsont

§oonoepeddh 320005¢) §onddloncopds aanomgRo§dle8gepd
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Electrical installations for Caravan Parks and Caravans

3283l5gCad3q05 - IEE Regulations 03¢ 328gluSgEadoonionpden caravan 0odooopd mpofielgqs
2ROd  650C0ep  2005:000050300Ee00  6§0050300PEP[gO  afscopSucdogranepopt
2353 cobioon coboFrapronadlogountisBaigal wogo §ambioonn saqbup: $§oBoseS
coqf 838:0005 oopdesonodooniclaopdi IEE Regulations og€copbs motor caravan $& leisure
accommodation vehicle gp: $&2005a3Ec000 definition gps AloEloopdi

Caravan park a320p5¢0 land area 0od9[gdo 0oEs03¢ $69 a30wr0d LdE:000536o00 caravan pitches
qPeal§Aloopdn Caravan gpss 2005e3Eeam000680oE: IEE Regulations gpisaes[gE motor caravan

qpssS caravan park gp:3acg05 IEE Section 608 & division one $& division two 9203:98:03 [g&dloopd

Caravan Parks

Caravan site qpsogC electrical installation gps  [gepS[gCsgpeaan: w003l vnudmaadigy
es32000:6[03E shock [§68Eequp[gt:el3pé 0goaBadrndawpSigdoopdasogad special regulation
qps 0ox§qdloopdi overcurrent device 009 [§¢ protect cpGoonGo00 switch 0obg oGwwpdd circuit
breaker o3gq¢ control cvGoonso0pd socket outlet $& residual current device o3san: caravan &l
[gBe05038 install crboonqupS[§8or waterproof enclosure [§8 spGo0qupS[g8om cuBiaspS non-
reversible [g6qop0[gd[G: earthing 220305 BS EN 60309-2 320305 provision qpscopds e dlepd
aBa3com esepyp:opé warning notice con:§qepS[gbom woliopé a.c Bdwwrd d.c voltage: frequency
38 so{g8o% g8 load ofewm: pecrBoSeodfoomqupSEdoogs

Caravan park qps§] external installation qpsog€ 3a§j0005 0onuB3a090500[gbom cudPLyeHgE IEE
Regulations $& Electricity Supply Regulation gpssans c3030qi03c08055068008g0deepdlgddloogd

Caravan Installations

Mobile caravans qpssan:adi0do0pd 16A capacity 3a5p5:90:§6000 socket outlet 0odosé plug ofe
electrical supply 03 qupo 0of03E BS EN 60309-2 [gdcom earthing $& 2005a38eo0n provision
qpzcopS: §qolepdn vatsadeom socket $E plug qpzopE phase, neutral $& earth sa0§eoo terminal

gpeeans qG:colign  wodoomsconqdlepdn  vol:osa:  caravan  3003C:§ main  switch o8
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290800§:qupd[gbom 1a8: cable gpaopd Facgp: 25 Sooog §Alupdn caravan =2038:§ main switch
0g€c0pbs notice 0od9a: indelible character qpsg¢ IEE Regulation 608-07-05 cpewdlgoonzonpd
0207pimacBEs  0obe08aiqepS[§BdongS wof: notice oopS caravan s odpescdSono
8c850q05 [Bor8pa8oapiqodypego caravan SSaqSoddioSamiaoiea supply 323t connecting
$& disconnecting p&[gEiodma00d  Bmabeommgdsacundyp{gbiloogi caravan  o38§eon
electrical installation 50z 3255:e0: 235603 0080384 inspection $E testing cpSo0EAlooRd

[gps recommendation 3659 wiring 320:0%:030005 rubber o3wwpod PVC sheathed [gbqopdigbom
opS00p3 metal work 035§ BobesfgegaoSeon cable qpiacooS: non-corrosive clip PSS
eq[g€8obengpad ogudon§igopt 250 8c88omg  coobedl GanEadabopl 400 8c88omg
2o360:098 88wgd 06808000:qupS[gbdloopd luminaires gpizicopd: structure 320005038
BA§0506e08q0pS[g8om flexible pendants qpraiondeobgs: cfgeabeon protective conductor
qpsoopd structure ¢ metalwork $¢ insulated [gdesqupdlgdom dircuit conductor gp:dl§eoon cable
Siza0p8:03E 00dedlionpds dloaoCdloogdn protective conductor gpsoopS structure &1 metalwork $&
insulated c®GoonsGoon earthing terminal og€ 2380:0005qEEd[gdo> main switch gear 98:038
002380080081 08 earthing terminal 33: caravan inlet o earth pin 038 0288080805

IEE Regulation 608-03 o3¢ indirect contact [gb[g€:320305 3200qgieon method gps $& protective

device g5 cable qp:ei characteristic qpsgans cedlgoonsdloogdi

Construction site qpsog€ Installation cpd[ge:

ondd electrical installation qp:oopd building $& construction site qpsog€ Beabom site 320pE:
cobeecboseon mp§teon trades qpisacgod cSmabeax lighting & power o3 qeoqs 320305
[363100051 Bo8eax temporary installation qpzsaa: 2:2808[gEgr0260086E8320Gx wo€:08028[gbcwn
88a[g§e00n 0c80ni3260005 hazard qpelopEfgddlaopdi

ool installation gpsoopd Health and Safety Commission ¢ cpob[g$eoon Electricity at Work
Regulations1989 $&c30508qepdgdoocad BS7375 $C BS4363 ojopodeoon  Brith  Standard
qPesE0pd: 030586epb[gbcloopdn IEE Regulation @l Section 604 sanicopSs saaddgigolepdn
Electricity at Work Regulation 1989 20p5 permanent installation qps320305 32034gjq§gbea05c0p5s

construction site gps§ temporary installation gp:ecE5dlzdg8Eam woEsdeomn temporary
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installation gpizacssCoopd: mofgpseoon installation qpesC  sp00&zRo§:0p8q0lodn g§deom
$635p5:c0500 building site qpsogE saddgieon electrical installation qp:3a0305 regulation gpsen
cocdeogemiss o8dfgeo

core §69320: 880002000 flexible cord §& brass lampholder qp:dlofeoon portable lamp qpzso:
ofpecn safpoopancych qpigpeosn sa000aSgeSepfea accdent qp: [§bed3qdog

0o€:033: earthed metal a3eupod damp floor gps§eoc 3209§86600 extra-low voltage supply
SBeooSoguSmopfpSedectfin meformeS sapepeSoqeepoiteoagn  shock [G8e0apS
5epadlgt a0005g lamp qpioogd qobeoqeS [gebeRden qedapipia: copd: cBodaagepad
oqeepad§Eaoanpdi portable lamp gpsaicdiza: comnglen insulated coSoofG: guard s:c0pS:
on6908c0:qepS[gbdloogd

Construction site 53030532034Gjeac lighting 9058 68305dc33a85054pe2: BiEGeSseoqdupSs

(0) 320920038 08 FacoSieqpBedeons internal working area [§8don c8o8eac working area 320305
lighting 005 intensity s2o5q¢ sa5p0:ads 20 Iux [§&6dlepS

() 2209:20[gE uneven floor qpsgdClon walkway 220305 82886ad: intensity 20pS5 5 lux [§dqdlepS

(p) escape lighting 220305¢ escape route gpzoddecqpod =aadd{geoon lighting 330: mian supply
00080 Sdgp: supply ¢ GomqERS[§Bom 3Ge8c3 battery operated supply 00f§deEpS[EE0
286903 intensity 2005 5 lux [g6cloopbi

() emergency lighting 320305¢ 00€:0005 BS 5266 Part 1 $&a305005030508qepd[gdo mains
failure [§6§§0RE 32c8me0qpad ©0oEqepS[g8dlaopSi battery operated a3wwpoS generating set
¢S Squpong 52§53 intensity 2058 5 lux [§6IoopSs

$eo0000s0800s00pd high level lighting os0: 230V main supply ¢6opeo05c0Rds low level $&
portable lighting 038203059 110V ¢ qupom 3200009058 earthed goonseox double wound
transformer ¢ qop[gEdgdloopSi

Damp area qpsi tank qps 200§0000 2ag6puSg§Eeon Gsepypopt voltage 93 SELV voltage (50V
a.c) o3o3Caeamntaengpyjoonsqdlepdi adodeom circuit gpseans monitoring unit  (0o6slooddopE earth
proving unit =:[gd qpSpRs{r300pd)dfeoon residual current circuit breaker qpsgE  control

cvb0o200E0m earth connection 20p5 intact [gdeselopE: eoogpeodlaapd
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Tower cranes gps mixer qpisC safgpieoo 2kW coodeoqpagSean eedomgp:ea: supply cowpage
[§oobs 400V main supply 000 Goso3cloopdn portable tool gpssacgod socket qpsoopS BS 4363 $¢&
BS EN 60439-4 035¢ 030508qepSlgdom wol:ofsan: double wound transformer ¢ qeo 100V [g¢
supply cosdloopbn 8[| distribution layout 5222 ¢ 6.¢) 0pE[gaon:loogdi

IEE Regulations & Section 604 ogC construction site qp:ea0R05 =203 gjg$ c0Sea0E[gRdgnd00m:
Gow regulation qpisS  G§o0Se00SGIqpiE:  cooSogBioonidlanpdl  ofioleam  esepypiogS
525055888 a[G0B:0o05pegprn88ongd 32005 B880o8:0ySe0n requirement ¢pis: 003§
5209:00[38 [§8E8agieac shock protection sz sacpiaocBfgiomidloogS

320005¢] TN supply system 30z eebad (earth equipotential bonding and automatic disconnection of
supply) protection 92030532034g30lon 33266000  disconnection time 2005 normal installation
qP5E&E:0000l0n a8a8000m $pdicoepdi IEE Regulation 413-02-10 3203 pownsandg¢ IEE Regulation
604-04-03 [9¢ 3002:035000a30lon disconnection time 326$5¢ 0.2 second c@sabeoepdn TT $¢ IT
83803r 530p{Gepogt oorpfopelean efipbicopSiy saeoapionm: wavGTm wpEEEER
o8 IT system s20: supply =a[gb=eo3ig[gliaan: eepSepiqScdesaddlaogdi IT system oodosao:
o[§8ucsm203GqepSe8don permanent earth fault monitoring 3 cfgducs copSogss XS0
queSEESo

Construction site gps§| installation gp:og€ 32033{gg$ BS (British Standards) qpsgo§dloopdn BS 4363
BS 5486 $& BS EN 60439-4 030005 electricity supply qpss& equipment odsaoga5(§i¢8coom BS EN
60309 205 plug gps socket qps $& cable coupler gp: oB3320305359%q$2005a3EBs enclosure
Q3320305 32869d: standard qp:oopd BS EN 60529: 1992 0p¢ 00pbéesdloogdi

Electrical conductor qp:ean: adequate mechanical protection odld roadways qps3ao: [godom
waguSon§a08eorn electrical circuit qp: s0:03: &l supply 006980p€ 038 isolator gp: c[gbees AgqepS
[g90m distribution point 20p5c0pd: lock cwG0o8Eqepdlgdom off position ca€esqdlepdn  IEE
Regulations of Section 604 038 3203208607 cO8680E: 3905300054P:03 GeBGAGARSH
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ACCESS AND
SECURITY

LIGHTING
A EMU

W SYMBOLS
SV SUPPLY

INCOMING UNIT
MDU MAIN
w DISTRIBUTION UNIT
TU  TRANSFORMER UNIT
OU  OUTLET UNIT

PT PORTABLE TOOLS

EOQU EXTENSION
QUTLET UNIT

EMU 3-PH EARTH
MONITORING UNIT

7

¢ 6.g) construction sites qpz§ 8[q| distribution units qps: 8odoonzg (BS 7375 ©)

Emergency supplies to premises

00XqEacpdqps BipiequsCadteon aeanddeaBiapn ewxpn qpigpdopséefiean wee0a0s
wprqpa doocdpa ooblef  saceoncdmBiqp §§ secodip  3ace0acdIBiesePPiaaed
emergency supply qp:c33a0gsan: 2005a38ep local authority & fire prevention officer ¢ adqodq
0p5[gdom supply ©[godeomncHeogs 2286ed:me0E0demead c83200s¢ 2005e3ECladN




Emergency lighting cons[gCsell 3280n qpbgudgioden normal lighting [gobSeomoSago:ddlon escape
routes gp:oodeaqPod 5 seconds ¢3a0pC: acotieepafeseoaSgddloopdi BS 5266 2005 QoqEiqp:
:[g¢ g0 entertainment 3a0g052009:gj00pd premises gpigEo0ndadeoon emergency lighting
qPie20305(gbclaogly

STANCHION

DOUBLE WOUND 240/110V
TRANSFORMER INSIDE CUBICLE

\, o
' )
30A. TPN
15A “r‘@
e I
30A M :

|
SPN ®"‘§"@ 60A
oteo |
- 415y

¥~ RESIDUAL CURRENT
CIRCUIT BREAKER

-
. ]

100A

TPN
308 304 it

SPN SPN ISOLATOR

¢ 6.6 temporary installation 850305 Load Centre
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:20000¢) BS 5266 Part 1 0p€ewdlgooneoo recommendation gp:oopd emergency lighting system &
203:003050330] 6300888 “enforcing authority’ 03¢ c0058[3Alc86wpSI

1971 9500 [ggpésoonseoon The Fire Protection Act op€ escape lighting 08326003 cwdjgooneadd
copbs demand o3 03800y wewgIch IEE Regulation 313-02 0p¢ ewblgoon:oopben enforcing
authority ¢ c3sa0q0590q wpSa0pS emergency supply ©a80B320p5 operation pOg§ EeS[gao0590d
codseo rating $& oBoqeoon capacity §eepSlgdiloopdn BS 5266 Part 1 o3¢ esmoddascgzacsyp:
320305 emergency lighting copSag8iondeobeoiquadgelops: recommend cpooauoog

(o) final exist qpio8 ogpieo escape route qpisIidisd o8ioBamdgcdogrican escape route
qProneaqpod 333208 0a: exits qpiEd:odel 32[gEwad lighting qp:n

() corridor qpfgoSeanesepoadedst cobieloypEielgp8ieon esepordedaaogodi

TP CONTACTOR

— | oLl
I
I
I
1
1
B -0 |2
7’[ r '—{-r - L3

CONTACTOR
CoOiL ISOLATING
T — r'-"ﬁ'ﬁ'b'\— TRANSFORMER
1
[_I | 1

MONITOR RELAY E

L A A

=

TEST BUTTON
.
s

SQCKET

¢ 6.q construction sites gpsog€saaddgean é[g| 3-phase motor 320305 monitoring circuit saos 5-pin

socket 5 flexible cable gpgg¢ agqiGoddlodamscusd (BS 7375 )

(p) copdkqpicgt crpdkeona’ se0l: sodfosapapioded $& (36448 Realet clgpbiogriaom
Gpepargionfoiogt sacobiaepbafieoqss

(G) exit sign qps directional sign qps fire alarm contact gqp: $¢ fire fighting cpbepog€anadigjeon
appliance gp: (905000:q$¢0 - sign qpe3a00d illumination 2005 330RE:3E:w6005c0Rde0mEs sing 6l
[§888:9ea500pSie0m8: [§8883k05)

(9) passenger qpaa0pgoop3 lift qpraicp
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(6) Eight square meter coo53eo0> toilet area sao:ds

Q) egagp: Goskyp: Bewpcd GagPoSEdigp: 3010361 320005005 (3c8000ben - escalator
qpesS travelator gpz) 220005 0o&:080005 escape route & 328053285630

(9) control, plant, switch $& lift room gpsi

Emergency lighting qpsoopd normal lighting [gobeomnodogsf8soopde 5 seconds sacpls ooot
operation cpOqupd[gBom 085080 031508 2080388 (e30008Eep enforcing authority ¢
B=6q/05qp:=209E:) maintain coSoc:8Eqeoepdi illumination level 20pS [36:gEed§ escape route
&1l m0005qHie 08E:003100 0.2 lux cooSeeagpspS:aataoi

Corridor  gpsondeaqpodogle lighting  luminaries  00d9$Eondemalogp:aopd  3o[gedsmaqe  40:1
(8c3a0p5¢n - luminaries $& [36:g€=20005 mounting height) §qupd[gbom 2300056 GH[GI0Rd
illumination level $& 030508¢ §eeowpd

Emergency Lighting Systems

Emergency lighting 03 §eo§Eaom safgpigpSicodigpisa: camaboz€esdigoon:dloodSi

(o) load 3202 5 seconds 22038z 3203{q8Eqqflcoqé engine [sEewrE:sEao0n generating plant gz

() Battery power [g&3203qgjeo0 systemgpsogC rechargeable ap68Eco0 secondary battery qpseans
charger [g§cgogqi0b @a0pdgjom  emergency light gpramicpiacgodeacpqgéel center ogeax
egepogtaoi(gl:s

(p) secondary batteries qpssé charger gp: G3aqESAI§o0Rd sign gpz a3wwpcd Iuminaires gp:
8R:090800mi00p 52§awcs spomancyls discharge pBffregochopt Jg §9§ 3gfaoitianom
20038: re-charge cp6§Equpdin batteries qps A§[Gseoo luminaires o8ewr0d sign qpizacga circuit
qpiem:  oof§odds  energized  [gbesqopbigbor  epSoophmadiopbodt  wqpbaadod  supply
[goSeomaigedeoqs caoqpgnapbeamEonniqdepdi adBadeoo circuit gpis: switch gp: 98ewpod
isolator qps =a0dge  control cpEeepd(d(G: salgpeoon emergency lighting  circuit  gpssans
02008eB8opapry oB6ogeSepBotEqBqefeont ol ofecabecn  sagobmaoompiohoog:
c02:8qAlepdi
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Standby Supplies

Emergency escape lighting gqps3alg€ ofogpecnadooad ‘standby supplies” gpicopds consdadfogom
00030005 supply failure [gdoopSsé ©ooC operation c¥S[E3Claopdl wofsdeomn lighting =a0s
$0$3000gP:  900500050066aNEECE0aS  cdeanadeom  Fcutieeplafeoqs  §pdguddloogd
computer installation gp:o03a3  salqodmecomadedeorn  00da3dnpdeamndaopd rdesgps
wopch ofFpormehoort Sambdaogh cBafean meffmesdpiogt cpbofiqpiom: so5ohcs
cvbeamntagnfteogfencynd standby power supply gpean: c33a60kaodi

Large installation gpsopE BeudSecntonjgfewntssfeomn alternator gpssan: essential services
qpnosfEs Borafeboabioogts wobichmeg bulding obgcpish load qpisaiioaoges
:0d0[g8€[gtielopE sogjeomn load gpisan: shedding cpdjgdgs c3=a6dlooodn building ca€esad
[p3ongpiencsst dussmigE odadeom cpdeamnlagpiza: cpdesotanpedglielopE special circuit
oo Bontiooboonmaopif§oohs §onbooon load qpiows 836i0ontGp aBomcogod
2005005qeRd[gbo  3igp: distribution arrangement gps3a: main switch board ¢ [gjpSq
0pS[gddloopdi changeover switching cpSegpisazcopds 3acdsaeagpPadpdeogs Bopoo:ged [gbom
circuit s20s 0303 BodaonigCaaansgC standby power supply ¢ distribution network sacp&se cd2ab6000

load 0300 feed cpSeO:AlepdI
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¢ 6.0 Automatic Emergency Lighting Unit i 0o unit o3¢ self-contained rechargeable battery $¢
control gear Ao 000005 mains failure [gB[g€:30: detect pSSER: emergency light qpeza:

energize [gdeodloopSi (BP Ltd)

System of Wiring

Emergency supply gpiog€saadigean wiring 20pS IEE Regulation $& BS 5266 o3s¢ 030503qepd
[§0120p5n recommend cpboonieox wiring system gpsgo MI cable gpsi PVC/ armoured cable qpsi FP
cable qpsi PVC 980005 elastomer insulation saodsfgjoonseoon cable qpssao: conduit a§wwpod trunking
098z 00p§038:00608[g8:B[58Na0pSi sdjeoon installation gp:og€ plastic conduit qp: 9Beupod
trunking qpzs2034g[g€:08 m§oooSconiom enforcing authority $& oB38uEaagiagron&dloogSi
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¢ 6. Agricultural installation co®9s20305 main switchn Dutch barn, silos $& grain store o33 fuse
switch 00898[q¢ agdoddlodeanndeo:ddloopdi 9a5oomeq$en installation aopd three phase [gdom

residual current circuit breaker [9& protect cpSaozCloopSu (William Steward & Co Ltd)

Emergency lighting $C fire alarms sanscd:odeeogod wiring 20p5 conduit o8wwpdb  trunking
038:00p0098: comd0lon Sofgpseoon wiring system sanscdiodsE Bepifgdesadlepd (IEE Regulation
528-01-04 0pE[03053)n emergency lighting ¢ fire alarm circuit gpsza0g05 trunking 830z 3203{gR 0
cable qpssa0: Fofgpicon cable gpssé BifepBlgbeseoqs non-combustible material [§& oos0050006
00pbs partition cpSooasqdlepdi

Emergency $& normal lighting (BS 5266) 820305 multicore cable gpssans saadiolgjooteon
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Agricultural and horticultural premises

Agricultural installation gpsogE dloCeom livestock qps 3addgepd building qpsoopd very special
consideration qpsc83260laopdi [gEsqpis oo3o0pS body resistance 8§[gEselopE val:oB0005 25vac
6370588600 voltage 3a6[geaesog€ol electric shock o3 $g8€e[g§eoonelopé [g8dloopdn ada8eom
esepqPiogtondeotooiean electrical equipment qpso3o0pS degree of protection sadg IP44 $&
Class 2 construction §edlepSn switch qpss& 3o[grse000 accessories 03zan: animal gps cepod§adeoy
BEEiofooo epepapiogt coofedoptf§on scwmmageng cwickem: endosure saogficon
§8E4sE [g0eor a3eupdb livestock o3esadEeam esepei :[gandogEgdeocondadepd

Low-voltage system o3cp€ circuit 320: residual circuit breaker sas3a03dglom o[gdecs protect

cv6000:00¢[G: socket outlet gpsaaogaboRds 03a30¢ wlgdoss c8eabalaogd

¢ 6.00 Fire alarm point $& siren 03z MI Cable [g& GloonaguSon§soonsd (BP Ltd)

Water spray gqp:3203ggeoomesepgp: 9900p0d [gEwneon humidity §eoon esepgp: [g62005 milking
parlour gpsi glasshouses qpzs& Sa[gr:eo0n 326800053 sqp: 3000pd B8058Ea0m elgsacsd:

§eon esepypiopt extra-low voltage supplies gpsodoon seadigpofom IEE Regulations 605-02
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ogbecblgoonionpden oBafeoms aaefgencsqpiarcged cobesot: [Hosbamagudyqpie: [grpbeoniq
0pS[gdom 500Vac 202 60 seconds ¢eaad$§Eqpb8eom barrier qp: Bowpod enclosure gp: 9300pod
insulation qps Al§qlepdi

Main ¢ operate coSeoo electric fence controller gp:a0od BS EN 60335-2-76 $&a30503qepdlgdom
00&:03$E 005038600 installation 20p5 IEE Regulations 605-14-01 ¢ 605-14-06 820t 0305084

Sedlocn

Shock current gpsalopC high risk g§8€eom safgpscoon area gpsogE modify arrangement
qPec33260000(9bep IEE Regulation ¢ [gado0pd=acBE: automatic disconnection [goq§ 3o§§ $C
Hfgrreomn  2005a88005 measure  gp:cd3a60laopb  expose §E  extraneous conductive part
Q0320305 supplementary bonding connection 30: 006s0E0on§qepdigbom woliopE conductive

a3000d metal mesh [g&ds00n:6000 floor gpecopbsdlogaloogdi

Fire Alarms

Fire alarm system qpis8 90050880am 8810005 19033p6000080050600  32038:320
20382083 fire alarm $Ea005688@000 equipment gp:33: 00O5ceEeax manufacture qp:sé :aFe3cd
200568856 Boupod Badeom installation gpim: 888:0005 pGABEeam  oybiyonypisd
20508823051

Firing alarm o3$Co005a8€eom wiring o0pd British Standard BS EN 54-2 $¢ BS EN 54-4
035820059880 Automatic Fire Alarm Installations qpssaogod Fire Offices Committee o
cpodfgpecc Rule gpigboopd: [§iedescoqilophn cadopoqemisé clgpaepbeddion géfgooiean
wiring system 20p5 emergency lighting system gpss& 3a0p0R0C[g®dloopdi conduit gp: Bewpod
trunking  qps320p8:  copboglionbeolooneoon  wiring  ofoopd  safgpieodn  wiring  system

Bdpeeonigpisé (emergency lighting oc3q)) Befeps8[gdesadepdn

Highway Power Supplies

IEE Wiring Regulations & 16" Edition o3& o3dgsaadCionde [gdeoon 611 226558 doom
2380ledlE:085E80005a8EcloopSn Regulation & Part 6 & sa[gpiadiople cuonoqEBaadeodypiem:
BSg0SenpSfat ofoopos [GEenban{geio} GobdaogSy
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Highway power supplies &3eoon GalC:odesm0h0pe electric shock [gd[gtse omazudqeacynd
algpEscopbioonieom =a83a0pgp: $& conductor qpss: 6lg[o3:3203Es install coGooiga3a0305 cable
qp:ens identification $& protection 03$E200583E6000 cobEE0E:335q/09gP:z: G[goo:dlapd
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