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ABSTRACT 

Th{~ <lirn of thi~ projt~d is to design, construct, <snd test an emerg(:ncy lighting 

J l '.' I' . j' 1" , . . l' '> an, DL~er S(nSltlve ocat.lons when 1,3 It tfom UK: m.illn pov.:er suppy taHs 

An the;.;e arc required by law to have this kind of lighting sy'stems 

except in a power Hdlure. /\t this condition, an automatic 5'witch disconnects the 

for another case of em erg' CBev Iighdm,) sup!';!v. 
.•• ,/.0,..". .. ~ ~ .... 



r;ENERAL INTHOnVCnON 

lJ. AIMS ANn OBJECTIVES 

in the courSf: of providing light in an environment Of in a spedfied !m>1tion, 

electric lamps have been used <'l.5 mediums 1\)r produ(;ing light that makes it 

theatre moms, electrical control rooms, sLtdiu:ms, public corridors and exits 

dc this ha::; brought about the design of an a1:.erng\ive emergency lighting 

sy::;;em. 

An emergenc:y lighting system have been introduC/:d [lS 1)n alternative supply 

this part of the v,/odd, or other third world C()UrHTie~ 'where const0.nt supply d' 

not supposed to be tilking at a low dJt\ h;;C<1HSe of the number of lives 

usually involved in [lccidents due to pov,/cr hi!u.res. 



Thus, !his emergency lighting systern 1S suppmKd to be rdanncd, instilikd 

and m,lintained 10 the highest standard of rciiability, ~~o thm it 'J,(ll! operate 

fh:.quen! it may he. Considering the type of lighting systenl in U:;C from iu.; 

(a) Singk point fitting: Thes(' ;-de nwintrl.ined unit wilh continuous lighting 

qoaHtie~.; compared to others 

(b} Standby iigbing {Non··nlflint<1ined): This is the comn,onesi basic 

nwthod used l<) provide an emergency lighting. In tHs method, light is not 

normally lit, but iUljminnwd via an ON/OFF s\vitching device )'vilen the maill 

and the S~ltH(; light is ba.ltery,·fed through the change-over reby \vhen thl~ 

(c} 

Emergency lwninosity should he made to satdy the neC!~SSii{y standard 



rnentioned 

locat10
n
" a handy self,contained emcrgency ,ysteu, is noW being designed 

by many ekct","ic companies, for instance, Ilinato"e, Teledyne llig Hearn 

1.1 METHODOLOGY 

This project has heen designed in a form or showing the hlock diagrams of 

each "nit and suh,nnils, and how they inlerrehte wrth one anot1",r in oth'f to 

produce the lighting system mentioned The main suppiy yoltage is the 

altemating sinusoidal \ine Yoitage, wi,ie;' \$ too high lor some of the 

electronic devices and then making use of a step,do"'''' transformer 

achieve the.. 
airn{}st 

The type (If clnrging unit \>$Cd ,n the connectiD" of die des iu til\l,wavo 

teetH",ati"n mode, which enhance, lhe conYcr""" of l1!ternating c"Gent 

(a,e,) to direct cu,,"nt «(1,c ) in !bc circuit The proceSS"' that take place hele 

(i) 

(iii) 

In the de,igll is an invented circuit, which <cts opposites \0 ret'liner by 

converting the direct corrent from the buM!] to alternating cu,,"n" The ""ill 



device used in this system is cillled relay, v-.:lli;;;h NKTates in the or<1 ilnd OFF ... .. .. ~ 

energ!;.',cs ib.;.: relay coiL a magnetic neld is sd Hp~viih magnetic coil tenninal 

1.3 UlEIL\.TURE REV1E\V 

Y' < ' 'f" ' '! "i ' , "! 0.1' • • f lAg/Hm.g or 0.rtucm ;;!WHmai.JOn as opposea to Ute natura, j Wmnl[ltl.0n o· 

illumination until the fniddle of the 19th century, \'(hen kerosene larnps: \-",lith 



L3JEARLY ARTIFICAIL lLLllMlNATlON 

thn:.v: a stronger EdL Torcbes 'Nere used for fnanv v ears , ..... .... ,/ " 

About the year AD. 450, tarred torches \',ien~ ustd to light tbe streets of 

de'~p in caves 

Lamns have heen found from as lom~ ~wo ::;.::; 3000 H.C. Some of these cady . ~ ~ . . 

lamps \v~;re Forn shells or ffoUt the skull of s,naH animals. They hW'i'e a 

perfect shape for hO!d1Hg a good amount of oil and for supporting , ... wiCK. 

candks were apparently reed or stalk f!Hed \,vlth t~dbv.: or with beeswax from 

5 



The Romans used candles rnade\'vith wicks. 

C.:.ndle;,; wen~ made in Jecorm!'.le styles a1>O COioUfS. Some, in glass 

Bethre 19S9~ llw best Lw!!) oil that mOIkv could btlv 9h1S ''\.vhale oil". t , , 

Unrefined P(:lTokum lwd h~eH use.a in hmps for many years, but it gave (; 

At firsL, kerosene \VilS burned in open brops. The open fb.nw Oicb;red and 



Kerosene gave a bdWf light than had ever been known before. People eouid 

more ea-,lIv ,cad hv it in tbe evening 0;1 ,eiinin" became an active business, 
.,,; 0.-.- ........ 

supplying kcwse"e arGuno the wmlJ. Kerosene lamps have nat wicks. By 

the turn of a s"tall knob, Ihe wick could be raiSEd and lowered and the 

lamp'S light could be adju$ledn,i, was a great advantage ovcr other 

and practice of dectric lighting has beennte a profession in itself The u"l 

During the 18403, n\any expenments "imcd at Ihe development of a 

thread, tllat wero l;ghily sealed inside a glass bul\) from which an ai' had ...... ,.. ...... 

been removed by a vacuum pomp "Edison's invention marked the birth of 

7 



Invented around ! gO! f3] arc hunps, and not used to commerriany, untH 

,. 1 I' 1" . !' I" I ..... ·· l Jomzes t k:; vapour \vmc 1 lwgms to ghYVl, prof.. tlCHlg. Ig,!1L .. n;,;cnarge WtWS 

in(endty light and arc used jn lighthouses and fbI' directional beacon of 

various kind [3]. 

1,3.1 FHJCSENT DA )'LIGHTU\C DEVICES 

In the emergence !lom electric lighting, the electric utilily industry was born 

and this 'vas 10 sd the tone fix man's incredibk prDgress of the last one 

hundred years. In this S[lga, Thonws Alva Edi::;on perfected the electric bulh 

. I ~ ~- , , . I'!' ! . • . . 
Hi X'-}/ ana HIS tee HHca gemus creatc(! tiw centxal power st<~Ui)n COl1ctpt >11 

about 1830 [4]. ;\lso:. 

. . I .-,. \' . 1 I y~" p' ,. : ,-,' I . lamps WIt I current. beorge \- 'eslmg;ou::.e ;HKi yV1Hlan1 :::-:;tal1!f.:Y, O';;;!eVtX 111 

the alternating current concept and {k5Veiopcd the commercd pm<;1ica! 



(Emergency Lighdng Syslen,s). 1he:,;e batterie~ \ven.: nbk to store large 

This enkWC!.';nH.mt has led 10 {he designing of buddings so that the people 

be done at anytime under er.sy sei.'.ing conditions, such as: 

(a) 

(b) An aecounlant can still do his day's accZ)unt at night in a bimk vnuh with 

good lighting system providd 

and people can ihread n':;edles, paint 

(d) Olle can go outside to a floodiighli.'.d stadium fInd >,vatch any gcune., and 

With all the above instances sHed, enwrgency tasks CIlH be dGHt) at night 
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SYSTUVl DESIGN 

T~ 'h ' ! I 0', ' ' ," 'I t"'~' it &IHS c; aptcr rCVClliS tile (,ct(J.He(, expwnauon (Ii. tl.0 genera! pnncl))ie (h<.liC 

theory an.d design of each unit. 

The principle of operation of emergency lighting system cnn be divided into 

(a) 

(c) The fiitning unil 

(d) The charger's unit 

The battery unit 

([) The switching/control unit 

(g) Tbe illdicato{ unit 

fhl 
'. .~ 

Thl'; inverter unit 

The Hghtinf; unit 

2,1 THE PO\VEH: (I\lAIN) SUFPLY fJNff 

hequency of .50 Hertz (HZ), \vhich needs 10 be stf:pped down b:f<xe further 

usage of the ekctronic equipment in question. 



\vhich serves !ViO purpQ::;es. It isolate::> tJ1I-~ equipment d,c. pov,n;~r lines from 

the main supply, and a.lso changes the level of a.c nwin voltage (n0/240V) 

FIGURE 2, I'. Structure of a Slep~dmvn TransfonneL 

2,2 RECfIFIER/FILTERING U1"41T 

H,q~ard!css of thi..~ type of rcctifieJ used. the hmction of aU rectiflf.:rs is the 

~ , l!l J~' >" i P , , • 
~mme, t!1at ,::>, Hey f!. HY'N current to l;O',v In one o.H'Cc1"!on only. r>U.t m t.hlS 

four diodes cncapso!ukd. Their major operation is the remov<,d of trac.es of 

a.e voltage from the transformcr's secondarywlnding;-; inlD pulscs of non~ 

directional c.lrrenls. 



FiGURE 2..2: 

The f;)Uf cnrap::;uiMea diodes are bhekdDL D2, 03, ;snd [)':\, and th.e 

is donated by points A and 13, During the first~half cycles uf the (9V) input 

that rnakes point A positive with respect 10 point B, diDdes D I and D3 are 

conducting and diodes D2 ;snd D4 are non~condu<.::ting. Curn:':rlJ therefon.:: 

!1mvs from point A, to B through Dr; into the cluxgef lJnit and back through 

03, then to the !ransfbrmer input terminal. \Yhen point A is negative rdative 

to point B, D2 and IYI are <xmductlng and D! and 03 arc non"conOucting. 

Cm-rent !hen flO',\,:'} ihJm point 11 to point A. tkough [}L, the du.rgcr unit and 

HUcHmting unidirectional Voltage is dcvdopcd across the 10[ld, tw.ving the 

wave fonn sh!)wn in Fig. 22 helov/. ·r-b.~ fid) v./ave bridge rectifier gl",iCS a 



n:U'J;RAM (\V AVE FORfA) 

point A is positive 'Nith respect to poin! B. 

point B is positive '.vilh respect to point A. 

~ v' , , " '~ !' ! 1 ,. 00 appoed io tne otHer CIrcUIt, 1,10 pt!isatmg must 00 rcZ' nceo. A rnon:~ pu.n,: 

(l6V, 1000uF) as a tYlkr network. H was ccnnect(d us a shu nt across the 

!J 
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Figure 2.3h 

opemtion of for lead add 

appmximatdy 6V recharge~d.?k battery_ bput supply is 210'/ <l.C main. 'fhi:; 



An arnmekr may be connected in sene;; \v'ith the positive terminal to 

measure the current. The cHJ!wde of diode D 1 and D2 are connected to the 

anode of SCRl (si\ic(){i contrdled redifier) while the cathode of SCR 1 is 

connected to the output tenninill of the biHter::! chargeL This terminal i;; the 

is conncded io the anode of 

diodes D3 and D4 inwh1ch abo {he cathode of D1 and the anode of D2 are 

and diode, D5. Vlhe.n this h<ippens, voltage is applied to the gate of the 

rectifil;;r output is applied to the anode of the thyristor SeR 1, which is now 

, • l 1 f 1 h' '! "'<, • • " • more posHwe tnan t lat 0' inc catone 'Ie tage ~)mcI3 the ~pHe voHagt~ 1;; no\},? 

gremer than the. ciithode vui!age, the th~vris;nr i:.:; then triggered on. This S(~nd5 

the 6V de sft by the v~H'hbk resistor to appu:'f Hi the output of the charger. 



"off' state. This is because the gate vo1t::lg('.~ of SCR2 is at the sante potentia! 

wiH stop charging i~ determined by tlw Zenn diode connected in conju.nction 

with th<..~ variabk resistor, 

be rrlmost t\vo~!.hird of the battcry voltage. Therefbrc, the 

voltage at the cathode of the first thyrbtor (SC:Rl) ';'1il! be higher than that of 

the anod('.:, hence it goes ofT. At this in~,tance, the output voHnge 'NiH be 

applied to thc gate of the second !hyristor (SCR2), through the potentia! drop 

cwrent puLc has a higher voltage than that of the cathode of the second 

thyristor (SCR2), it trigger' 5 on and blase::; in (he fi:;p .. v<trd directirm. 

batter)';, Since SCfU trb~~ers on Ivhen the lo~d voitkH{1? drot)s and SRC2: =. ~ t 

triggers on when thelond voH;;.gc has reached its ma:dmum output volwge, 

v'!hich is nuw regulatf:d v."ith the help of the v<triabk resistor ~lnd the Zener 

16 



diode DZ (75\1\ !he charging process of the sysunn is thus maintained with 

2.4 S\:VITCHiNG VNTf l HELA Y OPERATION 

This is the unit that oper(ih:~s en-',r and OFF of the relays. It abo conneds and 

~ '!' r"! l 1 ,. , . '!.. ' lV''id to t K~ nrvener. liS (llSO tne contro linK bcl\veen Uw oattery anG a c. 

diode which is shunted bdi.)re the current t~oes into the rdav coil to enen)rlze 
~~ ~ ~ 

it and avoid spmks f1"0111 dt;vebping across the coil when energized. 

This unit ODcrate:-; in such a Viav that, when the curH:~nt energizes the rebv 
~ ./ ' .. _' vi 

no~v into the lead acid baitery with the switdling pole connected to the 

positi,·,?c terminal of the hattery dosed, and \vlH::n tbe power hom thE: mains 

th18 time. By so dDing, it implies that when fhe main supply i::; ON, the rda}' 

the same time, 

COlne on, Henc(\ the battery which was charging bdhre now sUPr>1ies the 

current to the: fluorescent lamp. 

Rday itself is an dectmrncchanica! ~nv;tch by design, a llh)Veabk spring 

armature is Hl<.>untcd ~bove the c<)W uf <'In dectmm<.:gnd, Villen the core is 

17 



current~, voltage, 

poientbl is renloved, the spring action n~turns iind ihe armalure returns to its 

original st<lte. Sv{it<:.h pOint nw.y be set to sevend contact for double ~K\k and 

more complicated s'vVitching opt~r(1ti:::ms. 

One of th~~ major advantnges of ttl:; includes the ntpid and posit ive switching 

controi of m.achintT)' and (.1t:\/ice hom n:mote locations. Thi~~ provides surdy 

fbr the opt~ra!oc Since the relay operating ',olt,lge ~md current can be 

n.::lativdy· Sln[IJi \vher; compared to levels r':;quired for running the rnachine. 

--:m~;--~~;:~~ 
,~{ :;\"-" f:. .. _{ -4 ~ ;) Ie:, l .... " , /.,/ ~""""""--'r""-----<) ,.~ .... - ... --c 

.~ ; H., I.... ... ... " / I ,/., 
~,.. .... ,.. ........... «-.- .... ~ ~ ....................... ----..• .; .. -~ ~; 

r ",,, ('A~M .. _·r--·f : / '. I : "'---' "I 
j I.:?'., ' ...... i /1 ........ -~.-. ...-.!.-1) 
':\..... ... _._ ......• _~ ... _._ .. __ ... _ ... '_M ..... _ .•• __ r 

() 

:1.5 UATTEH.Y UN1T 

The battery unit in this system designed is lead acid ceil, a second3xy ceH 

l' \... il 1. <,., . 'b'" d .' I " ;1.,'lHCii posscsses. Ie CHaractenstlC ot llTcveni - lilty my storage 0.\ e ectncrr! 

'1" l' -, . f" < , encrgy. ne YO wgc gno current ratmg'=> 0 tHe DriUery an.:; not conslant, oue to 

itself So, at maximwl1, the charging (;mrcni is raled at L30A. while Ow 



iH"ld strmdby voltage: (1 75V ~ 6 SS V, It dso consists of two !ennina\s 

(plates), pnsitive and negative h~nYlilla!s, Tht~ positive terminal of the bcUery 

is connected to Ihe sW'ltch ! control unit (rday), wblle the negatlw terminal i~ 

connected to the anode ofD3 and D4 (rectifk.r unit) 

the supply is on, the charger unlJ charg<;:s the kllcry to iJS luaximurn for a 

Figure 2.5' The BaUery CHic 

2,6 lNDICATOH CfnCtlT 

The connection of the indicator circuit in this design is rnack, by connecting 

the tl,.VO light ernitting diodes (LED) ... red, green, and Hue '" in series and .a 

19 



limiting to the LEDs. The red LED indicator iarnp has its anode connected to 

! f 1 ' 1" d 1 < ' l' '; . , ! tlW output (}' t'Ie rcctmcr an . g 0\</5 wm:'H maw :.;upp y .15 on, mwcatmg uat 

th~ battery is on charge, (md goes off as soon as the main supply hl!lS, while 

at this instam, the green Led indicator conkS on, \!,·ith the help of it flonnaliy 

dosed rmsh button (switch), conm~dr;d at the input tD the inverter This 

describes th(;; indication of the green Led iiS an emergency state. Abo, lhe::;e 

into ac!i<m v¥ith the h(~lp of the relit)' Thz~ LEDs connected are made in such 

a way tlwt. the red LED takes its source ffom the ;;u:;rnain supply <".l1d thz~ 

These LEDs are compo~;ed of the conventional marnent larnps operating 

output. LEDs are avaibb!e m vanous fi)fm,lU;, 'Nith the round type bt.ing 

most popuhr. 

Figure 26: An lndkator Cireui!. 
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This is th~~ beart of the emergency lighting systt,:rn. H b th~;: major 

determinant of iiw magnitude ;.tnd frcqUl~rlCy of the c:uiput current and 

depending on the duration t<,ken by the. battery to discharge to a 

Th.~ type of inverler used in this de.sign is m.;;.ant to C,\1'ry out the purpose or 

conversion of direct current (d.c.) to altenuting current Ui.c') The circuit is 

amount of electric current through att~~rn;.i:ing conductkHi and step-ur) 

~rnsfbrmer is enmloyed to transform the irnf)e<L';l1()~ or the device to ootimum ~ h ~ ~ 

impedance required. Alsc\ in tlw inverter circuit, connection of the capacitors 

des~gned to prvduc(': an alternating e!ectron;otiVi: force (en,t) of known 

fn.~qu(:ncy and output voltage of s1nuosoidial Viaw: fonn. Tbe frequency 

\Vhen ali s'Nitchcs are dosed, the resulting surge z1,c. current fiO'NS into the 

2i 



up transt(mner. and induces an emf ut th~~ fi\;quency, into the transformer. 

The capacitor C4 (NlS 22.3 SG) in thi~~ circuit is connected parallel v·Ath 

respect to inductor 1..2 to give an oscillating h~;3que!iCy (resonant frequency\ 

and also serves as .ie input blocking capacitor into the inVi~rtu unit. This 

capacitor and inductor connection 'produces one half.cyde of the alternating 

transistor in the arnpEt1c8.tion of oscillation and abo se.rves as d.c. input 

h!od<.ing capacitor into the transistor ens';; terminaL The transistor now 

up until a point is remJv::d when the transistor i:.:; driven into saturaJion in one 

half-.cycle and into cut-·ofT in the other half. The current, after 1 gOO phase 

also induced into the transformer. The transistor can be ob:K~f\:'ed to be 

operating in ON and OFF mnde. In the tlrst cycle, the positive half.·cydcis 

I
" d ~ , " d" 'd 1 . 1 j" C lPpU t~ecal..lse tne !T::UiSlstor is nven 111to saturatlOll all' tie nl~gatlve lil t-

cyck: is dipped 'when transistor is driven into cut-off 

result of its oscillation and prodUC~;3S a step-up voltage output of about 

220!240V (a.r.·) to the lightinQ unit, but \vith a small amDunt of current 
",.1' .... ' J.,../ 



· ..... :.:.:.:.:.:.:.:.: ........................................................... . 

DIAGRAM BELO\V 

Figure 2.7'. An Inverter tJniL 

2Jt LIGHTING UNIT 

Since the output of this design is mainiy t~rnergency lighting, the uHit 

cmnpnses of only .a fluorescent hmp, which has rnuch to ::;hare \vith the 

. " ~. '! d' f 'b > Invcrk:r clrclnt, \'h1\Cn reno}.:5re lts use 0' sturt0r unnecessary, iH:nCt\ . enaves 

like an inst.ant starting bmp Thls makes the lamp to 11gh! instam,aneously 

when tbe circuit s'Hitch is dosed. 

'No automatic starter switch is employed due to the amplification \vork nfthe 

2.3 
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(]IAP'fER ll1H.EE 

CONSTH1JCnON, TESTING AND RESULTS 

" l CONSTRUCTION jJ 

The construct1on of this project >,vork brought to light the theory and tkslgn 

as explained in the chapter. Befixe the construction of this project, severa! 

things Viere taken into ClJHSideraUon of 'which most imporuwt, the theory and 

First and fort~m():~t, the circuit was built on a solder k~ss hreadborl.rd sbowing 

cha,w.cs ,,>,,'hen thl~ ne<.d aros~~ and Blade it easier to locate bw.~s and trouble-
~ .-

care fill component soldering \.vas done. An components lead were kept at a 

minirn1.lnl to prevent accidental short circuiting. The circuit was cardully 

.
danned, lninimizing errors and mnkin~, troubb·shooting easier Final!v, the ,t-. ~ '...... .... ,/ 

inside and the lighting fluorescent bulb mounted by the side a(-> shown belov.,'. 



J.? TESTINC 

J.J RESULTS 



· ..... ,=;:; ~""""l:-' .. ~ .. ~. ,-.,'j -.. ~". ';~ ... < .. ,.,>~ .. :.L".y: ," .'~ ~. ..~~ ... , .. ~ .. r>""')':-'.. 'i~"'" ~"" , .... ~.; .-.-:- ,". 'i" : ............. : .. ': .. '.' .... ,'.,: ":'.'.' ',,"'.','. ":-.' .. :......... < ......•.. , ••. -;.-3 3 .• : .. : ••..• '.' .• {' .... ",., ••... '., .. : •.• , •.. ,. '" ""'.' .. '.' ',' .. ,::., .. ~ ... ~.:.': .. , •.. · ... -:.n;.-~.:+;::..:.. <-! . .-::: ::< -:.: ... :.:::_.:.~_;'>b .. ~} -:·~t:\.;>~··, •.. :: . ... ~~.;:"! ..... ~H.:.!. ::~: . ..:...:":- ,<.::{:;:\.-..... ~: .. :.:. .. :~.:~~.y .:.. .....;. ~".~.. .. > .-~ , •• 



CRAPTER FOUR 

CONCLUSIDN AND RECOl1 H ENDATIDN 

4.1 CONCLUSIDN 
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