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ABSTRACT 

The purpose orthb project is to design the e!ectrka! network design of tTl 

{AuditoriwH; Gldan kwano}Xh~s is in view of the defects in the design and 

tnsta!iatkm of efectrica~ fittings for the auditorltHll, 

This project shaH be very useful as it seek to address the grey areas in the 

d€'5~gn and electrical }HstaUation wode It treated the calculations of 

Wwnination of the $Jw:Htorium, the aSSOciated supply cabJes> the power 

~oads for 13A ancilSA socket outlets, as weB a5 the cakulation of the sub­

main cables, The ratings of fuses were also specified for the Distribution 

Board, The minimum value earthing rod resistance was also determined, 
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CHAPTER ONE 

iNTROOUT10N 

The n~ed for an exceUent jDb layout esp~cla!ly In the €!ectrlcal net.works of a 

buikHng {;annot be over ernphash:ed as this tends to guarantee the ~2fety of lives and 

property, 

A well designed electrkal network for any bullding, addresses Issues as it 

pertains tD safety, ejiminate waste of resources, <,md arrest the problem of B!., 

€qufpped electrical contractors executing elfY,;trita! design for l.1ulldings, It is against 

this backdrop that this project s~ek5 to address. 

This project ~s efnbarked upon to address. some of the lapses ob'.=,.Nved In the 

electric<-)! !nstaHation sf?rvkes of LTl Aud~torjum In Gidan KV1ano, hrmce to avert the 

danger of short. dr-cuit and f:afth fault whkh could resuh to ioss of Hves, 

Electflcal InstaHatkm services are nne of the major branche>:; of electrical 

engineering, H Involves the installation deSigns and pmf:edures required in carrying 

Qut'NlrlngJob ~ffectlve{v< Electrical !nstallation design may be prepared by an 

Electrical conSUltant for agendes, government, public or private enterprise, 

1.2 A~MS AND OBJECTWE Of THE PROJECT 

Thls project is aimed at correcting the anomalies obsefved ln the e!ectdcal netl,"iork 

design of the tlucHtorium {LTl} at Gidan KwanoYr1or to the design! 1t was discovered 

that the electrical fittings {Fan n:~gu!ators~ lighting Switches) were not flH'ed at an easHy 

accessible place, The Earth leakage Orcuit Breaker (H.eS} and the IJistr6ution Boam 

(DB) were fau!tv, They need to be repbced with functionIng (me,,;, 



The obJective Is to redeslgn the eledricaf net.work~ of Hw audHorium to reduce the cost 

of electrical nu.rngs reqUired for optirna! performance} avert hazarrJous crmditlons of 

!..;hnrt drcuit) ~:arth fault. whkh could result to cause of fire; wh\ch is an imrninf~nt d;mger 

to human HVBS ,md properties, 

1.3 METHODOLOGY 

GeneraHy, before the UHmnencernent of any buHding plan, an Architect is 

responsible to discuss the planning of her ne'N building In this (.<He the {Audltof'iurn} 

with her client The University Management, The architect may ask questkms such as; 

<'L What is the SjlE.' and shape of your land? 

tL Where is your parcel of hmd located'? 

c What quality of materials do you w?sh to use? 

d, \Nhat f).mne brand of equipment do you prefer? eXc, 

When these questions are adequat~dy answered by the owner, the archH:ect !s ready 

to create a set of drawing s containing aU the information and dimensions necessary to 

successfully execute the project These draWings are referred to as working drawings 

reproduction of these drawings b caned a set of B!ueprint~, Ih~ Archited. uses this set of 

blue prints to convey lnstruction to al! of the craftsmen ",.,ho ls to plan, en~d and 

"f.::omp!ete the stn..n:ture, An [jectridan is expected to be able to effectively read these 

blueprints with the right dlmemlons so that al! of the outlets and equipment are located 

dccording tn the blueprint. 

The flom plan, shows the layout; 'Nindows, doors, also all th~~ electrical outlets, 

equTpment> devltes and drcuits. The working df3wing tells Hw electrician how tD 

proceed v,.!lth the work of pmv!d~ng an efficient dedrkal instaHatinn 



Spedfkatlon~ am a vlta~ part of any hulldlng plan, TheV are t.he rules governing the type, 

kInd quamy and color of the materials to be usert The spedfications enahh:~ the 

ekctrical contractor to e!'.timat{~ the bid in terms of kga! rcsponsibWbl guamntel.':!s, 

brand name and qualltv of rnateriafs required. 

It is most pe?tlnent for an t:!ectrichm to review an of the drav,lings and thoroughly 

understand spedfk:athms before starting the Job 

l\!! t.he design work done in this project meet modem spedflcatkms and 

requirements, for instance ithE symhois used In represent.fng the electrical <In:essuries 

and app!hmces are up to date <,md more so, room for expansion on the b;-}d required Is 

provided. 

The building is to be wired by conduit vJirlng system because of its overwhelming 

advantages fIlA bW of quanUtles is induded as weB I21, 

The design of lighting scheme; using the lumen rnethod,socKet outiet determination 

of the distribution boam(DB) rating ,Main Sv ... !tch gear and correct cable size 9:!ect!on 

were calculated and also based on 1([ Regulatlon{21Xffective protectlon of electrkal 

design work b cow;!dered ;Testlng and inspection is jn{Orpof3ted in this project 

work12Jand are Extensivdy discussed in chapter 4 after which a certlfkatkm of 

comp!et~ne5S and InspEct.JOn cou1d bei.sslH~d to the dlent by the designer of the 

installation ilJ .for longer services of the deSign work (wirlng),a perlodlc or rouVne 

inspection and testing should be carried out effectively In accordance 'Nlth IFf. 

:;:Hegubtlons!21· 

1.4 SCOPE Of THE PROJECT 

The scope of this project is to fedes~gn the ele-ctrica! networks of Engineering 

hurHtorium {Ul} Gidan Kwann; Areas of consideration lndud~:>; 

L DetermlrH~ the Hlurnination of the auditorium 
H. RepOSitioning of e~ectrkaJ f!ttings;Le for switches and Lm regulator'S to be easl!y 

accessible 

HI. Determine the power of l.3A socket outlets 

IV. Determine the power of 15A socket outlets 

V. Determine the power of the distribution Board(DB) 

Vt Determ\ne the site of the cables to lamps 



DEtermine the SiZE of cables to SOCKEt outlets 

Detennine the size of c(}b?es to the dist~!but!on bnanL 

DC Provide protection for aB the (;ahles In terrns of fusing, 

)C Provide ("~arthlng fur thE total inst(~!!atlon work, 

,5 APPLICATION AND UMHATION OF THE PROJECT, 

The concept Df redesigning is useful in electrical installation projEct that are 

adequately addressed, This is done t.o avert the posstbWty of fire y electrocution> 
ealth fault e,tA";, 

Some of the limitations €fH:m.mtered in the de':,ign of this project include; 

L Unavailability of the mig!nat blueprints for Hw Auditoriurn 

IL There are no previous project works Orl electrk,allnsta!latkm deslgn in the 
department 

111, How to do rnarket survey to get the most reliable prldng of dectrka! goods to 

execute the projecL 



CHAPTER1WO 

in e.verv electrical installation design wDrk, safety, Economy, reBabiHtv" 

segregation ()f drcu!ts and convenience are some of the factors to be taken into 

consideraUorL TherdDre) it is the duty of the designer to rnake sure that the::;e factors 

are considered when carpring out his/her actual design work, 11: should be noted that no 

partkular fador shoutd completely over-rule the rest factors, as all factors when 

ronsicien::d It wH! bring about a gnod design wnrk, 

The lmportance of these afmetnentioned factors nmnot be over emphasized. 

Therefore a bHef diSCUSSIon on their ~mportancE~ and reievance in any e!e.ctrkal 

lnstaBation is rnentioned ~U;; foHows: 

A} SArfTY~ Safety is a very lrnporhmt factor to be ccmsidered if; every aspect 

of Hfe, The Hfe of man should be safe frOtH electrkshocks as weI! as damages 

to e!et:trical component.s In an installation. The. electrkal nmterlals used in the 

ln5ta!1ation of a building should be save from easy damage.>:; due to fire, 

explosiof'1S" darnptH~sS etc. therefm'e, the e!ectrh:::<J! designer or contractor 

should be a major factor to be considered and his imt13Hatkm d,:;sign should 

meet the safety mqt~lrement5 as: specified in Hegulation (1 --- 10:1 of part 1 in 

the LE.f: Begulation, (19) 

(r~ £CONOMV~ Economy plays a major role in aU aspr:d of our lives, Therefore 

in anything we do, we must take economy into considemtkm .. · this <liso 

applies to the e!€'drka~ designer" the prcvaWng economy dictates tD thH 

de.>;;lgner, the quality and quant1tv of the materials to be used for the. 

installation and how sophisticated the Installation deslgnshou!d bel the time 



of completion etc. But no matter how the prevaiHng economy i>:., the required 

LE:J;: reguJat.km for buildIng work must be met. 

q REUAmUTY~ tt wi!! be unecDnmnka! and unfair if after instaHing the e!ectrical 

ac(;e~sorle.'" and gadgets In a buHding, they fall to operate or hmction for >3 

longer time as e;.:peded. rhe dectrka! designer should ensure that "lll safety 

devices incurporated in the Installation of a bul1dlng should be reliable 

thereby. functioning and DpemUngwherl tbm~~ 1:> a hult or need be. 

Protectlve devk€s such as fuses, drcuit breakers, c<if"th-ieakage drcu!t 

breakers should operate when they are suppose t() operate due to fault 

ads)ng from the cin:::tliL The components or rnateda!s used in the electrical 

imtallation should meet the dectrical and mechanical standard as speclfled 

by LLE regulation for building and components for {onger lifespan and 

re!\abmty. 

0} S.EGRfGAT~ON~ Segregation of dn::tdL':> h; very neC€.%ary In electrical 

in~t.a!btion, It indicate.$ how the various cabk~$ '.~:re groupml Of separated for 

the vafl()tl~ sub and final circuits in the im:taHaUcm and their controi 

respedive!y the LLE Regu$ation {B45J encourages the separation of circuits. !t 

states that, precaution shall be taken where ~m Installation c:mnprlses of 

extra~fow voltage (5DVJ as weI! as drcult open~ting at low voltage {exceeds 

250V} and connected directly to a main supply, so as to prevent ekctdca! 

contact between cables of various types of drcuiv>. pn! 

Proper labeling of fuses caters for a very good identificabon and parUculady fm good 

segregation of lighting and power circuits, the distribution board should be designed in a 

manner that current'>: can easily be identified when the~e b a fault. 

Every final) sub··current should be arranged to operate the appropriate circult it is 

assigned t.o umt.mL ControHing drcuR for HghUng should nDt be lncorpmate in the same 

6 



fin~f sub·drcu11 with heating dreuits, The controHing switches should be vlI'elllocated for 

easy identlflcat!on of the lighting polnts they are controHlng, 

The desigm:?r nwst therefore. ensure th~t proper segrBgatkm of circuits in accordance 

\vith U:.E Regu!~tion [B:d and D14] Is meL 

q (ONVEN~ENCf.: ~n every eiectrica! in.st"a!!atkm
1 

the desigrw!r must rnah: sure 

that the materla!s or widng acces.sories are p!ac,'~d in a position which L; kleal 

and convenient for easy and better operatlCHL After calculating the n~quireci 

number of socket ouUebs lighting points, and their contmmng $wltch4s using 

lumen method or point - to point. method, the next thing is the proper 

positioning of these accessories at cmrvenk:nt points or places for their 

maximum usage, For example, light.Jng fittings ~~nz installed in position that 

'Nould give good account of genera! mum~nat!on; swjtches for lighUngscherne 

should easily be accessH>le, In an auditorium for instance, ~he lighting contrci 

switch~s should be located at each entrance, Fan mgubtors In an ~uditor!um 

should equaBy b~ dose to the entrance for easy eccess to turn .. on or turn· off 

fans, Bnd the regulators and fan.e;; should be propedy label, for easv 

identification, It IS better and safer to place the r-naln breaker or switch w~er ~t 

the centre of the load and good accessibHltv pH.hlided, 

The LE,[ Regu!ation hes given guldelJnes on the p!annlng of lightning $.cherne and 

positioning of socket outfets, Therefore, the desigm1r must im:orport'lte all these 

guides in hls/her deslgn for the purpose of convenience. 

F) PROTECTiON 

Protection is a very Important topic in electrical engineering. E!ectrkai 

accessories end gadgets must be prot.ected again.st damages dUB to shocks, 

>:<cddenB, fire and faults within the drcuit they are incDrp(.~rate, lh~ econcHnv, 

1 
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safety, and teHabHity of th~ r:Dmpon~nts or should h('~ bM:ked up with e soHd and 

pmpm protection of thf~ system. Th~re an;; s~~edf!cat:i()ns given by l,EX 

Regulation for building <:'lnd components ... 35 regards the protection of an 

instaHa\kH), The designer of any installation rnust therefDre, rneet these 

spedfk:ations and make sure that the right type of protecth!e device is used for 

th!~ particular system. !t is proteding. 

A protecting device rnust be reliable and should operah:'J under fault conditions and as 

such must posses the folkrwh1g features. 

L Be sufficientiy sensitive t.o detect a fauit $11 its early stage. 

L. D!scrifnlnate between currents fed to a fault within the sectkm being protected 

and current passing through to' a fauft in another sechon. 

3. Be slrnply durable. 

4. Eesy to adjust and tesL 

The halards caused by shocks and Hm to the lives of hur-nan beings and propertles 

due to poor electrical protection .s'fstern are so numerous and f!S: such, insta!iation 

deSigns must be properly protected to avoid damaw~s both to the equ\prnent and 

human being.'>, There <:'lre various tv'pe.); of faults in acconhmce 'with the LLF.. RegUlation 

guIding them and will be discussed br~efiy as foHows: (2.1 

\Vhen there is an overload and short drcuit in a clrr:uit., excess current wlH be 

produced Which is very dangerous to hUnmn Hves and th~~ electrical components also 

incQrporated. And as such; an edequate pmtet:tive device rnust operate t.o ;solat<",; 

the fault current in the circuiL Them are two classificaVon{s) of excess current 

protection recognized by the LE£ Regulat.lon. These a1'e: 



·:::. 

L The (;.oarse ext~!!'j:utrent prute~~n.~ Th!s uses the- smne typt; of fuses. 

2.. nose !~§~£.~rrent nro~~9n~ Mainly miniature and other ,::ircuit breakers and 

cert.ain types of fuses, TheJ>e pfote(;tive devices (3pf'mte wnhin four hour circuit 

whkh they protet.:L Therefore, anv electrical designer must provide the 

appropriate protection device, 

. at EARTHING. 

The importance of earthing in €dedrkaf installation is to minirnim the risk 

of shock to both nv~:s and properties, An earth fault occurs In a circuit iivhen 

the {lve of the circuit ls Hcking the earthHne due to pom insulation and will 

result in t.he productkm of excess equipment n~commend thataH clrcuits 

op&rating at a voltage exceeding extra low~voltage shaH be protected against 

dangerous earth hrmkage Clfffents, This may be achieved b''t'~ [.3J 

L Completely insulating all parts of the syst.em. 

/, DoubkHnsulatlon of appliance, 

3, Earthing of ~xposed meta! apparatus, the earth terrnlnab of socket outlets 

and all meta~ work i3ssodated with wiring sV'ste.rn with exceptions such as 

cabb dips., \amp caps, fnet~l chains for suspending lighting fittings etc, 

In the protection of an earth faljlt, them me basic requirements given in the 

U£J: Regulation to detennine the partku~ar protective device to be used, 

These me: 

1, THE USE QE fUSES OR EXCESS~!=URRENT - Bgg!.\.K~J~;~.TO PROTECT .. f;.8.flJlt 

fAULT: 

Thb t.ype of protective device can be used it the earth fault current is avallable to 

operate the protective devk:e and so make the faultv dn.:uit dea(L 

if 3 times the current rating of any seml··tmdosed fuse or any cmtridge fuse 

having a fusing factor exceeding L5 is used tc, protect this type of CirCUit. 



il) fA times the rating: of any cartridge ftJ~,e h<:nting a fusing factor not 

exceeding LS, is used tn protect this type of circuit or, 

ni} J ,5 times the tripping current of any excess current breaker b used to 

protect the dn::uIL A!lematlvdy, v~hen this requirement C<:'lnnot bf;; rnet) ;) 

sulhtb!e Earth L(N)k~ge Ckcuh Breaker (FLee) shouhi be insta1ieci, 

2. THE USJLOf EJiflrH LEAKAGE CIR~J)ITJ.fl~t\KEIL.TQ_. PRQI~P EA~Ili 
. f~YLT> 

Thb type of protective devke is used where low enough ?~mth lmrH~dance 

cannot be obtained, EIther the ctment ~ operated ·~arth leakage drcuit breaker 

or Ule voltage -. operated earth - leakage drcuit bre;;)b-Jf can be used. 

2.2 WUUNG SYSTEM 

A net<.vork of wires cmmecting VOElflOUS acu~s5orie$ fm distribution of electrical 

energy from the suppHer meter board to the numerous electrh:a! consuming devices is 

knrJ'.vn as a wiring system. UJ 

"" Wldng system consist of conductms, its insulahnn, its mechanic protection and 

the various accessories such as switches, socket outlets, fuse spur outlet's, lamp hcdder, 

cemng roses, pattresses, connectors etc, [3J, The types of wiring s'y'!,tmn are named 

mainly in term;; of the rnechankal protection offered, 

In selecting a particular type of wiring .';,vste~n to be uSf;d for an installation, 

certain factors should be considered they ~ndude; f11 

l. The type of supply and earthing arrange1ment available, 

jj. The probable maximum and mirlirnum OElmbJent air tmnpEi;3ture in all parts of 

the installation. 



The possible presence of dust, vapour Of gas 

" . , v. The extent of mechanical protection required 

Th<:=; supply continuity and the provisfon of emergency supply in case of outag~~ 

'd. Provision for futt}re modtfkation and mwhlng during the life of the- buHding. 

VII. Probability of operating and maintenance cost taking into account the 

electricity supply tariffs avaHabl~L 

\lin The relative cost of vanous alternative methods !3q~ wiring in w!atkm to the 

estimated Hfe of the ~nstaliatiorL 

The choke of any type of wiring depends on the desire of the diet'll and designer after 

critkally considering all the above condlbons and aho mote importantly the LF..E 

regulations for electrka! installations. 

The various types of widng that an~ employed Of used for electrical installations 

'NiH be brleHy dlscussed and more emphases wiH be laId on the conduit 'Nking sy'::<te!TL 

The choke of any wiring system for a partkular installation should be bas.ed on 

'::: technka! and f;(;onomlc considerations, bot.h In the cont.ext of the whlng system Itself 

t:lnd the installatkm for whkh it. is proposed, 

2,2.1 TYPES OF INTERNAL \MIRJNG SYSTEMS 

There are s!;:!vBrai types ofintNna~ wiring system, The-y indude: !: 3l 

7... Vvooden ca.'::<lng and capping wiring 

3. as or TRS Of PVC sheathed wIring 

> .. 



(a} Surface or oren type 

(b) Recessed or conr:eakd or underground tYPi::, 

!n this system of wiring, steel tub~?$ known as conduits are insti:lHed on 

the surface of walls by means of saddles or pipe hooks or burh~d under piaster 

and VIR or PVC cables are drawn aftenl'Jards by me<lns of a G! '<Nhe of sil.e of 

mbout 185WG< In damp s!tuatkms the conduits can be ;;;paced ffnrn the wall::< 

bV me<lns of small wooden blocks fixed below d~e pipes at regular Intervals. 1n 

order to facilitate drawing of wires number of inspection fittings t'lre provided 

akmg its length. The condUit shouH be electrically and rnechan~cally 

cc:mtlnuous and conn€:cted to the earth at sonw suitab!~:! point, The conduit 

used for the purpose is of two types n;~me!y (1) hght gauge (or split type} 

conduit and heavy gauge {or screwed type) condtlit. light gauge (or spnt type) 

conduit with a seam along its length h used for che:'lp work. It is not \,vater 

tight and is not permitted on med~um voltage (i.e, voltage higher than 250V), 

Screw conduit {solid drawn or with welded S'f!,'HnJ is vSf.~d for aH mf3dium 

voltages {2SDV to 6ODV; circuits and In p!ac~~s where good mechanical 

protection and absolute protection horn mohtuH~: Is deslred. 

Conduit size is slated In terms of Its outer dlametm, The smaHe,5t size is 12mm 

and the largest standard size ~ 63rnm but this Is not much in us€'< The nurnbers of cables 

of different w!,res that c.an be accommodated fn vadou~ sh.es of conduits are ghlen in the 

table below, [11 

12. 



This system of widng provides pmted.km against Om, mechanical damage and 

darnpness $0 this Is the only approved sy;tern of wIring for: 

a, Places where considerable dust or HuH h; present 

ii. Damp situation 

Ui. Places, where important documents me kept 

iv. Hesidentla! and pubHc buHding$. where <~ppeanmce b prlrne. 

L3 WHUNG MATmRlAS AND ACCESSORIES 

2.3,1 WmES AND tASlES 

co ndw:::to f" whether single or stranded together ;;'ire formed as wires and conduct.Qrs 

The necessary mquirements of a £:able are that it should conduct. t.dedridty 

effkiently, cheaply and safely_ This should neither be so sma!! so as to cast too much, lts 

:::' insulation should be such as to prevent kakage of curH.'nt in Hr;w<:'nted dlrection and 

2.3.2 TYPES OF CABtES USED iN INTERNAL WiRiNG 

The 'Nlres errlployed for internal wiring of buildings are divided into (mh;;fent groups 

according to (31 

L Conductor used 

HL Voltage grading and 



According to the conductor materiaJ used in cables, the';e may be divided Into hNO 

classes knO>h'n as copper condUctor cables and alwninum cc:ndudor c<"bk~s, 

According to the number of cores, t.he cable consists, thr~e core cables, tvAn core 

cables)':<lngle core cable; two - core wah ECC {Eart.h Continuity Conductor) cable~ etc, 

: '250/440 volts cables and 

iL 650/11 00 volts cables. 

According to type of lnsubtkm the cables are of the folkHNing types: r:n 

1. Vulcanized indian - Rubber {VIR} insulated cables 

2. Tough rubber sheathed (TRS} or cab type sheathed (CTS) cables, 

3~ Lead $llf.NlttH~d cabies 

4. Polyvinyl Chloride {pvq cables 

5. Weather Proof c.ebles 

6. f!e~:ible cords and cables 

2.33 VOLTAGE GRADING OF CABLES 

Thi.':<':<pedfies t.he safe vQltage which the insulation of the cable can withstanrL 

The cables employed for domestk wiring are graded 6S0!:CJ,OO\( 

MA~N 5WnCH AND D~STRH1UT~ON BOARDS 

Accord!ng to JEE R.egu!at~on 4'l6 -~ J5, a main w.;itch or circuit breaker shaH be 

provided for every Instaliation which shaH lnterrupt :;II! live conduct.ors of the 

insta!!atkm, pwv!d€'d that rfJf ;a 4 - wire three phase AC supply the linked switch or 

!inked drr.;ult breaker t'fl<:lV be arranged to disconnect the phaf<e connectors only and a 

lA 



link may be inserted in the neutral conductor; such a link Shill! be arranged so that it is in 

cont<'lct before the Ilnk s',f,lltch can be dosed Of shall be securely fL><ed by bolb or screw, 

Distribution Boards~ The distributkm board b ~n assembly of part.s, Including one or 

more fuses or drcuit breaker arranged for t.he d~strlbut.Jon of electric;?!! energy t.o various 

dn::ults or other distrihutbn hoards known as sut:Hnain distribution boards, Separate 

distribuUon fuse boxes shouid be provided for Ught and pOSNer drcuits, 

2.5 liGHTING ACCESSORieS AND FITTINGS 

There b a very large vadety of Ughting fittings ~md accessories avaHab!e for 

installation 'work. Such fittings are coHect:ively caHed accessories because they are 

accessories hst<'lHation from the deslgnerPs and %nst.a!h~r point of v\e .. ~.'. 

sn the comp!et.e electrk:al gn5t~natlon of a buHdlng the wiring and acce':<sories are 

interdependent and neither can be fuBy l.mdershmd wlthou t the other, 

Below 15 ~ description of some of t.he >:l(!:x~.$SmI0$ fitted during insta!!atkmwork. 

Switches: A switch ls used tD make or interrupt a dn::uit A cornp1ete switch 

consists of three parts, There is the- mech<'lnism, a hox containing it and a front 

plate over IL The switch may he dassH1ed in various W1Elyso 

According to the type of base matedal they are classified as porcebin or bakelite 

switches, According to cobur of base they are either wh~h~ or Mack or brown coloured 

According to operation required they are dassified as (me~way switches, two-.... .J~P/ 

swit.ches, two-way centre~off sw~tches, double pole sWltdws etc. 

Swltche.$ ar~ fated SA, 15A and 20A and are U$(~d to motd) the ma;.:lmum 

anticipated load currents. 
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L enning Hoses~ The ceWng rose is used to connect the pendant \arnps, fans, Of' 

fh.lowscent tube~ to Installation through ftexibk ph,<;Uc or silk covered wire, 

::t Sotket '" Oudets~ A socket outlet Is the corred nam~ of what is populady known 

as a power po\nt, They used to supply electrical connection v",henevef required 

for electrical appJiances such as TVs, Laptops, lunpnf}ers etc sockets outlets are 

of 1:<.,'>.;0 type:::; two pin type :and three pin type, Majority of socket< are design for 

:l.3/\ rnaxknum loads in domestic :and comrnerchd outfits, A part horn the 13A 

sockets plugs, there are also sockets and p!ugs of LA, SA and 1 SA, 

4, t.amp Holder: The iamp holder are used In public buHd!ngs and housing 0;)mpkx 

to house electric bulbs, They are meant for quick n~mova! and replacement of 

ov(~r heating of }is surrounding, 

Connectors: These are accessodes is wldng svst.em l.t':<ed of joining (ables, in buHdlng 

system, no soldering conductor h don~> hence t.he frequent USB of cab!e connectors is 

employed, f\ connector block consist of two screws ~ down type terminals ~O!ldly 

connected to ea(h other and mounted in an Insulated casing, The sere>.,'>.; b to gdp the 

conductor slipped into it by tight(omlng. 

The determlnatfon of mnnber of light point< is deterrnined as p!?r theslle of the 

room, illumination leve! required and the iurninous efflciency of the l:amps to be used, 

Th(; nutnber of fan points h det.ennined ~$ per measure (length, widt.h and 

helght) of the roorn and S11,e of the f~m to he used, 

The air delivery for fans of different. sizes :at test voltage and at full speed is given 

)n the taUe below. [31 
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/\ regards the detennination of number of socket-outleb, recommended 5chedu!e of 

socket--outlets is given be%ow {Refer is 4648--19E6} [3} 
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2.1 DETERMiNATiON OF LOADS 

. For determination of ~oad of an instaUaUon rating may be assumed unless the 

values are known or s:pecif!(~d, 

{i} Fluorescent bulb 100watts 

{in Incandescent lampsi fans and sockeH)uUets .w 12Gwatts 

on Pcrwer socket outlets - IDOwatts 

2.8 DETERMINATION OF NUMBER Of SUS-CIRCUITS 

The number of surHjn,-:ult is dedde-d as per number of points t.o be w\red and 

total bad to be connected to the supply sy.stems. 

!11 one Hght and fan sutH'jrcuit the maximum !nad th?:t can be connected IS 800 

waHs and the maximum number of points whk:h ean be wire Is 10. [31 

In one power sub·dn:.:uit the maximum load that can be normally connected is 

3000 watts and the number of socket·out!ets which can be provided 'fS /. 1.31 

1.9 DETERMINATION OF RATiNGS OF MAIN swrrCH ANn OIsrRmuT~oN BOARD 

The current raUng of the main switch Is decided as per total current of the drcuit 

to be controlled by iL T he number of ways and CUHent wting of the distribution board b 

d€.'cld€.'d :as per the number of sub .. drcuits t.o be connected to It and current of the sub· 

circuit h>.:lving highest current ratfng. f31 



2 .. 10 DETERMINATION OF SiZE Of CONDUCTOR 

There are three point$, which mttst be taken into account, <Nhile determining the 

size of conductor- For internal wiring for a given circuit. 

O} f.,llin1rnum sir.e mainlv mechanical re8~om 

(in Curren t carrying capacity of the conductor 

{lH}The voltage drop along the c:onductoL 

2011 CALCULATING THE SiZE Of CABLES 

fhe cables from final sub--c1rcuits power socket outk:ts (1.3A Hnd 15A) are usuallv 

standard cables and are given in table 4A and SA, HT wking regulation of 1.5~~) Edition 

2..12 VENTU.AHON - H .. ECTfUC fANS - AHlCONDfnON~NG 

VENTRATiON 

VentHation of building is required to supply fresh air for respiratlon of occupants, 

to dilute !nslde air to product of combus-tirm or other contaminants in air and to 

provide ~uch thermal enVIronments as wiU ass1st the rnainteni:'H1Ce of heat bahmce of 

the body to avoid discomfort and injury to health of o((:upants. 

Cert.ain factors govern the consideration of ventl!ation. They belude: 

(iJ Supply of fresh air for respiration 

tE) He m 0'>.1 a ! of combustion productions and prev~mt\ons and pre',;entlon of 

ventllatkm by body ociour5. 

t\li) Recommend ed schedule of values of air charges for various occupants, and 

{iv) 1 he limit of comfort and heat to!emnce of the occupants, 



There am various, methods by which a buHdiog w~th relatively large quanUUes of 

outside all' could be used to used to impwve the genera! environment of the buHdlng, 

Thb e:<m be achieved by: [31 

OJ I',ja!.ura! supply and natura! exhaust of air 

(Ii) Natural supply and rnt:chanka! exhaust of air 

(iH)MechankaJ supply and natura! Bxhaust of ak and 

Ov) pAechanical supply and mechanlcal <;;xhauM of all', 

Reh;rence can bB made to: 

IS: 3362 ~ 1977 for natura! ventHatkm of fBsidNltial buildings 

IS; 3103 ~ 1975 for !ndustdal ventilation, 

fans are primarHy meant for accelerating or $pe!~ding up movement or flow of 8ir; 

they me very tt':.Bfui in the vent-Hation process, 

Fans can be broadly diVided into two cat.egories vLt general pUrp(~$B fam and 

GBneta! purpose fans are meant for use in bUildings and they in dude cBding fans, 

table fan::;, exhaust fans etc 

Industria! fans are meant for use in factorlB'; for increasing amounts of fresh air for 

use in factories for increasing amounts of fu}sh alf for use In Industria! p rocesses and 

Include propeller fans, centrifugal fans, COfflpressor fam etL 



A r;emng fan Is a propener "'~ bladed fan, h<'n/ing t.wo or more blades, driven by an 

e!ectrk; r'Ootot and provided with a devke for suspension frQrn a celllng of a room so 

room, 

The cemng hm is usuallv fitted with 3 ()f -4 blades, although (l <'1· .... blade fan gives 

The desirable features of a cdling fan are Hghter in '>;'Jelght, cheaper in cost, low 

The number of fan points is detNmlned as per nV:";i3:<>ure {length, Width and height 

of room faudltorium} and the size of the fans t.o be used, f3/ 

Below are the recommended air exchanges for venti!;Hlon per hour. [3] 

: ........... '~ ....................................... -.... ~~ ... -.......................................... ~ .................................................. ~ .... ··················1 
1 RECOMMENDED AIR CHANGES fOR VH\rnU\T~ON PER 
i ~ 
! HOUR i 

I··;;~·;:;·······-·-·························-·-···· ........................... ;;.:.c~··········lj 
: A .. <:>en.b!y "ails c; L: 

i 1 
~ .. __ ._---_ .. __ ......................... ~~-.. __ .. __ ............. - --- ..................... ~ .... ~---.. -.......... ----- .. -...................... ~~- ...... -........... "·······-·~-·-·~~~-·--l 

[ Banks II. -- 8 i 
L .............................. _ .. ~~.~~...................... . ..................... ~ ................................................ ~....... ...... . ................ 1 
i BoHer houses 40 - 50 i 

L ........................... __ .................................................................... J 
i Canteens/R.estaurants 12 - 20 1 
: : 

1 ............................. ~~ ... ~ ............................................. ~ ..... ~ ............................................ ~ ......... ~ .......................... j 
i Clnem~$!rheaters 20··· 30 ! 
1 1 
~ : 
i -------------------- ..... -.. -.............. _______ .... ___________________ ... _._... . ......... _ .. _ .. _1 



_._---------

factories./Work$hnps 12 -- 20 

--------------------------._---------_.-.-.-.. -. 

foundrk~s 40~ GO 

,---- ____________________ ow ___________________________ -------------- ________________ . _____ . ________________________ 00 .. __ . 

KItchen?:> 

l.aboratorles 8---1./ 

-------------------_·_-----------------.----0- ... __ _ 
Lavatories 1.0 --- 15 

l--~---·--·---·--------------------------------------- ___________ . _____ ._._._~ ____ w _____ • ____________________ ---------------------- ______________________ ._._ 

Photograph'!C: dark roQm$ ?(}····30 

HospItal 8 ~ 12. 

Twke the number of ah changes must be alkrl<ved \~lhere. smoke occurs. 

Air delivery of fan per hour 

•• 

Ordinarily:} aIr - exchanges are expected to tah:; pbce per hour in a worn. 

Thealr delivery for fans of different models, and difkrent sLres abng with other 

technical information at t.est voltage and at {uit speed 1$ given below: [3] 

mfn in m'3 !Minute nl SU({'''e$sive fans ~n meters 

;3 .,- blade ceHing 900 140 8.0 L3 

'a 
1050 190 10.00 3.0 



4 

'3 

• 

... 

linn 115 1.4.0'0 

1400 270 18.00 

1~}.ooe 300 20.00 

w, blade ceiling 1200 225 1.S.UO 

~/Hrdrnwn dea ranee from celHng; 300 - 400mm 

Selection of ceWng fans [3} 

' ....... ~ .. '.' ... " ... !""~"~~ .. "" .. ' ..................................................... "" ........ ~ .... ~~,".,- ... ---......... . 
i SINo Sbe of Room 
; ~ 

If ...•........ "'M··l~:~~,,--;·;····-·::···················· ............................ ; .. ; ............ w~~~._n...... . ......................... . 

1 i Sma" snapes, and low cedmg 

12 I Setow 7n/ 
i i 

I ~ i . t . i ". i 7 to 10m 
:::'; : 

; :: 

~ t ~ .... f"'~~ tr: 12 J. i ,~ i .tvo m 
i r 

! I:. :". ,,} I" I "£to1'bm· 

i 6- i l..arge halls, offkes, auditorium etc 

33 

4.2 

45 

0,5 

600rmn 

1900rnrn 

j :C050mm 
i 
i 
11 "'cn 1 .. ,..:".J.Jmm 

; , 
l,400mrn 

11/S00mrn 

I . ...................... -~ 

~ 

I 

l 

L .............. ..I. .................. '" .... __ .. __ ~~~_~~ __ .... n .••••••••••••••••••••••••••••••••• . ....................... __ ..... _~.L_~_ ............................................. . 

I 
i 

. .. J 

For large size room, two or more ceH!ng fans may be a~radng of 2 to 3 sweep dlamf;tf~r 
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CHAPTER THREE 

3.1 f)ES~GN ANAL Y5~$ 

The design of every Hghting tnstaUatkm requlres the knowk;dge of the 

following basic design data {1] 

aj Plem ~nd ;;;ectkma! dr;;}v,/lng of the room>.; 

b) DetaHs of celHng comtructlon 

c) Colours of the walls and fbor<~ 

d) Usage of the room 

e} The furnishing Dr arrangement of machinery 

f} Operating conditions such as the temperature, hurnidit'!, dust, eJ,c 

With the given bask design data, it is easy therefore, to seh:;ct a suitable source of 

light and lumlrmlre, the <~hape, the (:tass, of protection and cornpQ!lent part- Taking into 

consideration, architectural, rnainterwnceand physiological effect on the illumination 

requirement, the nurnber of lamps could be cakuh'lted 'Nith ophrnum arrangement. 

!n the design of a Hghting system, it is very necessary to setect the lighting equipment 

th~t t-'.,m provide the highest visual comfort and visual perfonmmce. 

T here are numerous factors that determine tb~ choice of IlghHng ~q!.ljrment to be 

Installed In a particular place, such factor~ indude ama to be lightened, light loss factors 

such >3.$ maintenance factor, coefficient of utHiz;;!tion, <:md oth~r factors lndude the 

required WUfHinatlon In fhnt, the flux produced by the fitnng In lumens. F.xonomy and 

energy efficiency me a I.':> 0 f>:'!ctors that mav dictate the choice of lighting sy::;tem 



::::: 

3.1 fACTORS AffECTING H..1UMINAT~ON 

The ~.,thllntt~rH:mce Factor b: a factor nccnunUng for the ageing of lamps and the 

deterioration of the Bght InstallatkmGue to dust and dkt deposit ,This fact.or is 

Gomrnonly within Hm range of(J,6 ·~O.9 

The 'la!ue of thls factor in this: design work Is obtained from thf~ Philips c~hdogue .... 

interior lighting desIgn, 

The redproca! of this fm::tor i~ caHed Depreciation factrH' which is 1.25 ilJ 

Thh~ factor al!Oll'iS for the 10$ses ~ncurred by ubsmption of light bV wans, o,"Hing, 

floor~, and furniture in the IightEng fitUngs, it affects the iuminous: output of a lamp on 

the working piane [11, 

The value of coeffident of utilizatk>ft for a specifk type of farnp u::;ed e<m be obtain from 

t.he mumirmtlng Engineering Handbook Tab!e 1.4A,page 1.57XoefHdent. of UUHzatlon 

can be found in thl.s book if the ceWng cavity Reflectance {CRRj,.the waH Reflectance 

(V.,tR),the Floor Cavity R.eflectance {FeRland the Room C::wity Ratio (Rell) are kno'Nn. 

This \s the number of lumen an object receives per una: an'f:a of its surface .The unit of 

mumlnation is the lux, 

VJhen;::; . E is the WuminaUon 



1 :0: !umlnous lnten$1ty 

Theva!ue of H!um!nat!on E in ~ux used in the design b obtained from the Wumln<'lting 

Engh1€erlng Soclet.v (!.E.s) Tab!e 3, below 

IUUMINANCE CATEGORIES AND IlHJMINANCf VAHlE FOR GENERAl. TYPES OF 

ACTIVITIES 

IS/N i Tvpe; of Activity ···Tillumln.nce I RangeOf'lU,'lmuminance , 

I I . I category! i Foot Candles i 
1-;-1 ~:~Ii~:::c:=;;~-~-=~t:ll():~~-- .................. j ~:~ ···············--1 

------------------1---------------------------

i 5--10 

i j . . j 
1 i temporary V!Slt 

.[31:::;:,10
& t.::ace:re W:::'~ 100200 ... ·:20-50' 

j 
[ 5 I Performance of visual task E SOlH(l{lO i l()O,lOO i 
: 'at medium contra.t or I I 
tlsmall 'i,el! I ..... J 
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l 
i5 Cperforrnance of visual task f 1000-2000 ··1 

L .......... I;f~;~;;Tlcr:~ast~f~:: L ...................... ~ •.. ~ .•.. J .......................................... 1 ................... . 

:·LL4 lUM~NOUS flUX (Qj 

The !umt.>n Is the luminous flux faWng on a unit. an::m iBumlnatf:>d bV <) source 'Nith a 

luminous intensity per unit r.Hstanc:e away, SirKe diffen~nt !amps produce diffment 

values of lurnen per wan, the vahle of lurnen pm watt can be obtained from th:>. 

manubetun;~r'" s catalogue, 

3.2THE lUMEN METHOD 

Tht.> lUmen method of caku!ation is u$~~d in the design of lighting sehetT!{>, The 

lighting level of working plane, !.j$w~Hy the height of work phme above the grotlm(, {or 

Where- O~O\:;: the totallurnlnous flu;.; of the bmp$ 

Uf :z; UtWlation Factor for the working plane 

fvtF::: t.,/!alntenance factor 

)7 



A ::.;. Area to be illuminated 

The number of lamps n hi cakubted to produce a spedfied H!urnlnance bV using fn 

'Nhere; - o.t:;:; the h.lminoU5 flux of one lamp 

N;;:; the number of !arnps per luminaries 

3,3 ACTUAL DESIGN 

The actual dE!:'ign work Incorporates the rh~sign of Hghting schemes and socket 

outlet:; for the audltorium, the Wta! load required by the building hall, the 

determination of Jistdbutkm rating, ma~n switch g~:;af <::Inti cable slze selection and 

Lighting points, socket outlets and the distribution board must be we!! positioned for 

convenience and with C(Hl1pllance tn the jtE Regutation guifHng fuse ratings should be 

\nstaHed to protect each firm! dn:uH- ,There should be a proper load baJmKing among 

the three phase::; for proper and undisturbed voltnge power $Y5tem in the building, 

The t"stirnation of the load required by this buBding Is calcu!ated In chapter 3,This 

can b€~ obtained by taking the necessary d!verslty f~ctor of each <::Ipp!imwe or circuit Into 

consideration as spedfled bV the Tflble 4B Df lEE Regulations 



rhe proceeding parts of this chapter explain in detf<H hO'N the actual design is carried 

Desired H!urnlnation level~ 250 lux (1] 

L Auditorium Data 

Aur.Ftodum length x ~ 25.664meters 

!\ud ltodum Width v~ 14230meters 

Audltofium Height H :::::: 65metefs 

Spsce/Height ratio of unit.v 

Lurninake Hecommended; 8SWatts, AKT Hghting 4U, Energy Saving lamp n 

-/ Saves energy 80% more than non-rial bulb 

.. / Pure trh::nbr tube 

-/ Ufe time more than JO,OOO hours 

-/ instant Start 



'/ High !umlnous effidency 

v"~ Lamp EffkiencyAO lumens/Watts 

./ Protect your eyes 

,/ Places to be 

applled;Shop,workshop,hote!,offke"Restaumnt,House,dasswom, 

Us!ng the lumen fonnula; ~ 

lux {!wnen!m2) 

) !urnen 

UF:;;UtHlzatkm Factor::::O.J5 

l\ :-::.!\rea cQvered ~365 ,199m2 

Lurmm output per 8S\Vatts !amp:::<8S ;-( ·40""3400 

>;) 



The cables from finat sub··ekcuHs power sDt:h~~t outlets {13A and 15l\) are 

standard cables giv"en in T~b!e 4Aand SA of the !EE Wiring Hegu!atkms, 15H
> edition. 

F.~ch of the Hgnting drcult h; recomrnended t.o umv 9Nos. of JOOWatts !arnps 

Taking phase Voltage 230volts 

Power/Phase :z:9 }{ 100 'Z:900\!,>j~t.ts 

Current/Phase ;:;;900/130;;; 532A 

Frorn table 9Dl, of the lEE Regu!ations/lS th Edition> A 15 rom? PVC t.win core 

c~ble which can carry l8A Volt drop/Aim 'Z: 28mV 

J\mtJient Temperature:;;. 40 C 

Length of cab1e/drcult::::: 32 .78meters 

Ternperature Correction Factor:;;. 0.87 

Testing for voltage drop effect 



\/rdtage drop -::: 5,1}1 x 32>18m)( 28rnV/A/rn-::: 4,]9V 

Therefore a LS rnm2 she cable is chosen for each lighting and hm clf-culL 

Ai 13/\ SWITCH SOCKET !JUTUn POWER CIRCUiTS ___ ..... ·""' .. ..........,...: ..... ~.o;r'"'""'''''''~''''''';o.~_~ ,~~ 

l\sswne one 1.3A $vJitch Socket outlet 300'.Natt$ !ood, 

One 13A Ring circuit has -4 numbers of 13t" Socket Outlet 

:z 4)( 300Watts ~1200Watts 

\/o!tagejPhase!CircuH.:-:-:) 3.0V 

Length of Cable/circuit. ~ 1.B,S1.rneters 

Anhient temperature :::::;40C 

/\pp!ylng correctlon factor, I ;;;:~;E:!l. ~55)9A 
... : ~t> .,' 

ruse rating :::::;30;" 

Chosen cob!~ size,) 5mn/ with 17mV jA!m and current carrying capacity of 2.4A 

Therefore, voltage drop ::-:! x L x V -:::5.2.17 x 1851 m x llfnV!/\/m=lJ54V 

Permitted voltage drop ;;;:2.5% x 23DV ;;;:$,99V 

Since Voltage drop, L&4< 5,99\/, a 25mm2 cable h chosen for the J 3Asocket outlet. 



3.$,4 CAlCULAT~NG rHE SIZE OF THE CABLE FR()M THE AC plSTRmUTfON 

PI\~El TO t~(£ ~!fU~J!I1QfjJtQABJt 

Assumed length of cabte:::::2.5meters 

Ambient temperature ~40C 

Maximum Demand load {3-Phase}f\ :::::24660VA 

Nomina! Vo!tage:::::400V 

Hence current per phase, k.Pr/v3V 

App!ving correction factor, i :::::34/0.87 ~39,08i\ 

fuse mting :::::60A 

Chosen cable size, 16mm2 wtth 62A and 23mV!A!m is recommended i2l 

Therefore, voltage drop ~I)!; L x V -::::39,08 x 25m x 23mV/A!rn~2,247V 

Permitted voltage drop :::::25%1 x 230V :::::535V 

Since Voltage drop, 2.247< 5-15\/ 

Hence, 1)( 4 x 16mm:( cables wi!! Of> the size of cable to the Distribution Srwrd.pJ 
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Caktdath:ms 

Voltage "",40QVoits 

OJnent; \,:::P/..;3 x 400 x 0.8 ~ 24660/1.73 x400 x OB:;;:4454A 

Maximum demand with overaH diversity factoT of 05 

:;;:05 l( 24, 66():;;12,330VA 

For the purpose of determining the a suitable DistributIon board, a 60A rp&N 8-'Way 

t,,'!CB DB of mixed capadty !$ recommended, haven carried out calculatlon for current, 

4454/\_ 

, for implementation and for future expansion 

lOAD EStiMAtiON 

This is an estimation of the total load requ~fed by an insta!btlon at a particular period or 

tkne, Load estimation helps us to know the total bad requlred by t.he buHdlng 

lnstaHatkm so that the appropriate ratlng of switch gear, Distribution Board {DB} and 

the sile of cables required can be determined, Load estimation wiB aid us!n proper 

ba!andng of loads in the lnstallatkm for effedive power or voltage opemtlon, 

Below IS a table showing the total load ~$tirnat,on carried out for LedUfe Theatre (n 
AudItorium, G\dan~kwano 
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, ............ y.......... ··············································1······· ................................... \ .................. ..................[ ................................... "j 

I SINO! Appliance ! Type i No, of Points I Power Demand I 

I Lamp fluorescent 45 14500 

i I , flu II:> ,~ .. -+ ... ~~~~".~~~ .. ,.~ ..... ,,,~ .. ~L.,.,-,., ......... , ..... , ..... , ........ , .. ,.\ 
1

1 I fans \ Ceiling fan lIB 21bO i 
I : J : 

tl·~-r"~~~~·-·~"···"·~·~ .. ~~"'--."···"--·· .... ·· .. ····· .... ···.'[' ...... ,,_ ..................................... , ............................................... ····························· .. ················1 

i :3 i 13/\ Socket i Ring Circuit I :12 I 
1 feed~ncr 13/\ i 1 , ~ : : 

\ :-!~:.~"-'-"-"" "'~~~'~;~~::~:;r~"""·""""""""r:~~~~1 
1 : ! outlet 1 i 
I""" .... , ...... + ............................................................................... -\-- ............................................ J ............................................. 

j 
............................................... [ 

1 5 Air Conditioners ! 25hp Split Unit 6 j 15000 i 
I lAC j I I 

: •••••••.•.• "," ................................. _ ••••••••••••••••••••••••••••••• ro' ............. ' •• 'r.' ........................... _ ............... _ ......................... ~ ...... , ••••• ~ .......... " ....... _ .................. " ............................................ L ..... _ .................. ~ .... _ ... _ .. ~ ............ ~ ... _ .......... , .. _ .. ,_ ... ' ....... ..: 

For lSA Socket Outleu 

Power p::::: 6 x 2000::::::12000Watts 

Voltage, V::::-2.30 voas 

Current, jcz:llQJ2Q 
230 :::. 5:L17A 

Dlversitv Factor is not applicable. 



Fower p", 18 x 120",,2160WaUs 

Voltage, \j:::230 Volts 

Current 1:::::21§SJ 
230 ;z 939A 

There. is no Diversity Fi:'H::toL 

for Fluorescent fittings: 

Power,.p:z:45x 100VVatis ':Z450DWatts 

Cur rent,!:z:4500 

230 ",,19.56 x1.8z;3522A 

App!y!ng Diver~!t'i factor of 052.2, maxlmurn current demand, 

Power,j>:::::£ )( 250GWatis :::::15DOO\Natts 

Current,!:::::15000 
230 :z:65,2A 

Applying Diversity factor of 30%, maximum current demand, 

Current, 1:::0,3 x 652 z:1955A 

for Ring CircuIt lIlA Socket} 

Power, P ~ 12 )( 30DWatts ",,3600VVaUs 
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Current 1:;;3600 
> ~---. 

2.30 ~15.652A 

Apply'ing Diversity Factm o·f 0.3 

Total current required for thls installation wl!! be 

, 

1.5A Socket~~"~V.AAA~"-'.A"A-""VV.""'''vv''~''~'~A''''A''''''''''''~"~""-.A,,52 .17 A 

~.7.1 DETERMINATION Of SWITCH §EAR TO BE iNSTAiblED 

$VJitch Ge.ar raUng ~. Tota! Cwrent 
No. of phased Installed 

l--Ience$ the switch gear that is suitable for this auditorium is GOAmps. Triple Pole and 

Neutral switch gear In 3-Phase, 4"Wlre in anticipation for future expansion. 

Cable Size of switch gear 

from the table SOl of the 1S!.h Editkm of lEE regu!atkm for E!ectrlta! Inst*!!atbn, the size 

of cable to be used l~ l6mmZ PVC single core cab!~J corresponding to the GOA 
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CHAPTER FOUR 

4, 1 RESULT AND D!SCUSSION 

1 wCH .. dd Hke to begin my rHscusskm by asking and answerIng <l few questions the 

reader n~ay wish to kno'>N as It pertains the design. 

What is the flr$t thing to do when nne Is <l.sked to design the electrical network for a 

buHctlng·?Flrsth/,get the nom plan of the building, plot hmv best to energIze the bulkHng 

electrica! fittings, d!~$ign the power layout, Hghting layout and stmtegkaHy locate them 

in conformit.y with !EE wIring reguklHons fnr bUildings. 

For the Hghting layout ! choose certa~n vah.l€s for rny calcu!ations; muminanc~~, 

Diversity Factor, Coeffkient of UtiHlatl!::>o, Maintenance Factor. for mumlnance, the 

amount of Hght (;;tiling nn an area '''Is,.'' of a surface, 250 lumenjrn2 iswlthin the 

recommended Hlurnlnance wnge for Genen)~ CbJ$sP"..Jmn Interior 

Hghtlng.l1 j.h .. 1aintenance factor, of O,S was selected conSidering the lighting output 

could be reduced reasonably due 10 dust and dht on the fluorescent bu!b(11J\ 

coefficient of UtHization of 0, P\ whkh takes c<.!re of the utilized flux r~ach)ng the 

'werking plane, D!versity factor of OJ;; enables us tu estimate the maximum dem3nd 

(h>1D) at any tkne, the reason being th<.!t it 15 unHkelv ti18t th!;'.! loads will all be used 

together- The loads are thus diversifie<.:L 

The question <1.$ to why I choose the drop down fluorescent bulb over the 

conventional fluorescent tube? Recent studies shows that that the fluorescent bulb !<'lst 

longer an average of UO,OOQhours} ,maintenance cost Is b'N, con~,urnptlon of pO'h'er is 

io'.t,,'er; no (hoke prDb!€'rn, has a hIgher ~amp effldencyf81. 



-f he $padllg to height tatk> of unitv> L8Smeters >':lpart wa.$ adopted for bc:\l 

unlformitv and constant Intensity. It Is a function of the type of Hghtlng fitting and 

Hiwnini'ltion needed on ~ working envin::mment 

! would like to talk about what the project seek to address? It te!!s us that there are 

other V.j~y$ of de$lgn!ng tht"; electrica! network of this building; that wHl t.:.":<ring about 

greater effitiency of ins-talkd electrkai networks of th'fS buHding, th;H wlll bring about 

greater efficiency of the irlstaUed e!edrkal Httings, accessibility to fitting, b0C<:HJSe that is 

not the r;ase at pn3sent. fan regu~atof$< lighting :::;w~tches and $ocket outletaw not 

properly positioned. The bestp!ace would be at each entnmC}3, closest to the fittings. 

V<Jhat are the nev.}' things ! inCofporet(~d in my deSIgn that the t";xjstillg one does not 

have. ? firstly, I changed the Ughling scheme, wdngflunH~J,Cent bulb, due to greater 

effideney_ 1 deeded to use the ~<erlal HghUng drcuit with a two-way switching pattern, 

such th~t ~te~$t Hghts could be ~wltched fan' or 'off' at any of the four !;;ntr~nce point of 

the hal!. 

Sf;conr.Hy, ! designed my 13A dog clrcun, $uch that it b ev(~niy distributed for users to 

find some comfort. 

Thirdly, i made provbkm for 6 split unit Air conditioner units to be installed with each 

taklng its $.ource frorn a 4-\.",ay AC pane! and a 451;, $witch gear for sw'nchlng it "on" and 

"off" 

Why did! have to energies the enUre network wRh a 3-phase power supply,? ! cheose 

this, owing to the large amount of power required to power my- fittings and to bdng 

about stabmty and redundancy of the power $ystem 

What are some of the reasons why SOfr!l~ e!et:trkai fittings installed me faWng and 

how do ,,'Ie remedy the situation? When equlpme.nt Is not tested periodkal1y, prote.ctive 



device$ such as the Earth Leakage Circuit breaker should be t'outinely tested, To avoid 

components; such spring from ~osing het' tensHe strengtfL 

What are the various test are to take to guarantee t.hlE"! wmkabWbl of my design? The 

test to be performed before a new installation or an addhkm h) an e;<hUng installation 

b connected to the 5upply {nains m insulation resistance betv/een the wiring and earth, 

with aH fuses and in and t'lH swit.che3:i 'or{ (H) test of potadty of non - \Inked single pole 

switches OH} Test of earth n;:~sist~nce" 

Why elk! you dedde to use an g-wav mstrlk)ution pane!? ! choose m~ B-'way 

distdbutkm board panel because I onry needed 6 out of the 8 way to power mv drcuit, 

'Nhl1e the remaining '1 are spare for expanS}OfL 

What DB panel cable size is appropriate for th!.5 design and why? BV mv cak:ulations, In 

Chapter three; considering the tnagnituoe of current, the cJHes that wm carry 4el/\, '-Nlt!: 

reference to lEE regulations a cable of 25mrn2 with a 95A,L6m\//A/m is the most 

appropriate, t·l,ence :n 1 x 4 x't5mm2 cable wH! be the ~;ir.e of cable to the dj~;tf;butjon 

board panel, 

! dedded to use the 13A socket outlet 15A outlet sld(~,·bv<;lde b{~cause of 

anticipated heavier loads could be connected to the :L5A .~f.)d;et nutlet which has a 

hIgher cable ratlng{4rnm2} 

VVhat am my critidsm ~1bout the present pow~~r layout and light. layout? Firstly, why 

js the socket outlets concentrated at the front and back of the audltodum'f SUppc$l;;,cne 

Is at tht~ middle of the auditorium how would he/she have access to a SOCh3t 

out!et?SeconlyJor the lighting layout they made u~e tyi a 1 ){ 4 recessed rrmdular 

flw:m."M:::ent luminair!utihkh is mow expensive, but virtually aH the bulbs Me not 

>Norkbg. I would rather go for Hght thts highly effk~ent, 
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Wh6t were my shorh;::oming!limWatjons of this projed? 

!t V..f"aS about gf;tting the blueprint of the audilodum1wfole to the schoo! planning 1..1n1t, 

but to no avaii! later cunsuHed an archlt~:;ct to do one for rn'~. 

4) 



CHAPTER F~VE 

5.1 CONGJJ5l0N AND RECOMMENDATiON 

5.2 (ONClUS~ON 

The difference between my design byout and the existing one executed bV the 

electrical contractor Is. t.hat. they were more concerned VJith aesthetics as againM. 

optirna! performance of the elHctrk:al installations lmpkmented, where;;;$ during my 

redesign, I (onsideredsafet'{, cost, accessibility Df ek:(:tri<:a! fiWngs {SWitches, fan 

Regulators, Switch gear, Uectrk Ckcult breaker,e.tx},! made provision for Air 

Conditkmlng cooling system, efficiency How power consurnption fitUng::;) 

S3 RECOMMENDATIONS 

-.,,/ [ied:rical contractors' cles?gns should t~e thoroughly scnrtinil.ecl by':<easoned 

engineers In the tmh/Nsity to ensure imp!ernentatlon that win stand the 

taste of time, 

,/ Houtlne testing and 1nspectkm of all e~edr\,;a! nWngs shodd be carried out 

pedocika!!,{ and fauas rectifkd as quickly as possil::?ie, 

-/ An overhaul of the Hntlre electrka~ fittings In this auditorium should be 

carried 

'/ Profe$siona!$hou!d always be caned upon with track record of exceHence, 

when projects ofth!s magnitude are to be carried out, 
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