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(}lAPT.EU ONE 

1,1 INTROnVCTION 



ensur(;~~ the aulonwtir re -closure of the cin:.uH havin~~ ~ts souru.' trow !he Qenerator in the 
... . ...... J •• '. 

gen{~rator hy men.']Y repbdng the conlach.H·" <md ciftuit breakers dml makeup {h>:"~ plant 

'N!th highly rated ulhle" andwl!! find its W3(" in both dornestic and industrial application. 
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1.2 PROJECT OfMECTJVE8! MfHTVA'fJON 

The aim of this project is 10 t~nsurc (i)B:4ant and adequate P()\Vf7 supply to load in which 

1.3 LITERATFRE REVfE\V 

technology rangin!f fi'om Hie manual type to the autonW.iic types: others are boll.t \vithln 

lewr a~ dictated hy the utility supply, 
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lJ SYSTEM ANALYSES ANn CIRC[HT OP.FJtATION 

This project '0/ork was design and !;;rmAroctnl vdth readily available components vjth the 
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2.2 POWER StlPPL i' UNrr 

Tb:power supply unit comp.rbt:~ of an A,C rectit~er drcuit It se:n:e:s as the rnain source 

.5 



~d D2 condud on the positive half circlcswhHe DJ and D4 conduct on the negative haff 

c1tdes~ a.~ a resuh reetifi.ed ioad current flows during both circles, 

The 240V AC mains U:1PPS;X.l. from fue ren phase and nentra! was stepped dG\~m tl"{ing a 

220V!12V~O«12V step dmvn tnmsf0nt1t~r and then rectined uf;ing fbur diode mOHnted in 

ftill wave hridge rectification fom}aL The tnmsf(nmer used was a center t.ap tmn~f(nmt'T 

but the output voltage wa~ tapp..:d in order to obtain a peak~to~pt~ak voltage of 24V to 

power the voltage rday c.kcuit, a IOOOuf of 100V capacitor wa.<; used t.o smoot.hen the 

oVtput voltagt\ which was pulsating, The combinatkm of the resifltor and the capacitor 

f(ltms a. smoothen network, 

R i/\ ............................. . 

. ........... ,.c +:;"4." 

N <.?:> ......... . 

The voltage rday circuits comprises of diS(~rete d~;tmn.ic cnmpnnents and general 

l¥Ufpuse telays~ these relay were UflM in the dr;;;uit to indicate b~;)th over voltage and 

under voltage situations. They are ba~icaHy rnechanicai switch opemted by magnetic coH 



troubleshooting 'fIle voHagc rday (1rcuit serves as a prntcctingrircuit In the load inrase 

of over voltage and under voltHge from the mains,The dr{,.~uh was connected across the 

red pha.se for both the rrmins and the generator output 

nonna! Yolta.ge, the variabIe resistor \vas adjus!.ed in order to aHmv enough VnhII.W: to bias 

the i.ransistor on. The transbtOf switches UN and pull a large coLb::tor current !e thereby 

thus relay RLY I is de~energiJ,ed and at a voltage above the norma! m.nw~, nJay RLY2 

to demonstrMe over voltage and under v<>llage situation!), 

."1 
! 



Power 
supply 

~-""''''''~''''~~--~-~~''~'l 
"'---1 .. ·J~"#<i· }···············'''l i 

,F'/ I ........ y.,. 

/.~::~,~,::(:;) Relay I 
~~~~~~;,.,-:::::: ,.,., .. ,., ....... , !:: .. ,~~:~:.::~ ... ~j 

.. ' ' ' ':~ :;~'~,:. .." ' .... 
,·<i // i II ~_,--">,,, "'---;':' 
\r;;~~ ~ ~ 

S ' "';C' i i l _---·-i i 

p:.I.n.,., ... g ... ,.~,~.;,;.:,~,:,:.:,:,,.,.",1,.,.,.,',.,','.',',".'.'.'.','.'.'.'.'.'.'.'.'. [=w~<k~~i!J ". 
'~lI' 

To contro! 
circuit 

connected as ghown in the Hgur-e bdow, At norma! voltuge, rd?lY RLYl becomes 

t'Uergizecl and its no.rrrmBy open contad (NO) dost~, relay A I hecome energized thii lead 

t.o the dosing of its nonna!1y open {NO} contacts 1 and 4 tht~rehy energizing re!<lY A>at 

the same instance the non-naBy open {NO) contacts ! and 4- of reluy i\~ closes to energize 

relay A::;_ with the three relay on, the phllst~ sensing unit ~s aHe to det{>;ct the uvuibbiWy of 

are aU interpreted ?IS power failure frnm the mains, The phose ~en~ing circuit along the 
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[
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l/lql\lAJ j 
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lUtH li 1 
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j 1 0 0 j I 

-----. --.- .. ---.-- ................................................... ---~ 

1 t I 0 

The ignWon, start· t40p unlt is used to start up the generator, keep it in ignition and shut it 

du\vn v:hcn there b po\ver f~li!ure frOll'! the mains. The drcult has thrc~: (J) selections 

P<X;itiOH i.e. the manuaL oil and Auto position as si1o>xn in the figure belo\v. 

In 
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19 \! 

TM1 
.... 

To generator hie 
battery ten-ninal 

TMi 
----:I-

+ve of generator 
ignition Goil 

\Vb~n the s!_dedDr sv.:Hch is in the manual portion ,'Iud the mains is not available,The 

normally closed cnntm:J rill of contactor ~'i1 rcrnains clost-a cnnn(x;ting the positive 

knnirml of Hw bnHery t!) the ignition circuit. 



initiation of the ignition reby energizes lh:. timer rday T! and thc-;tart solenoid S which 

and unavailability of the mains respecfively. As ,;non as the main is restored:, the contact 

2.~:U STARTING SYSTEM 

Tll;;:: operation of the start solenoid of the 19n1tiun start~stop unit causes the contact S to 

thus making. the Cmnksha.ft of the ;;::ngine to rotat,": until the engine stan. Once the engine 

:Aarts, the automatic device in the sti.Hter pinion dis(:tlTlnect the pininn fi'om the flywheel 

as soon as the starting switch S is switched off :is zktermine by the tink;r T I or the 

ignition unit 

12 



Flywheel 

Cranking 
motor 

Earth 

2.5,2 IGNITiON SYSTEM 

Switch 

Battery 

Earth 

The ignition system plays an hnponant role in the operation of petrol engine:;, H provide 

gl;nerator has sfarted, {he ignition remains in Ih{; ON position 10 keep {he g.enerate!' 

temperature is sufficienf al Hw end of the enmpre;.;sion stroke to C:HhC burning of the L.ld 
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GO!l VOLT I\(;E 
APPLIED 

I , OFr 

Fig 1.9 'riming Gn~ph 

2.7 'rUE CHANGE O'VER UNIT 

is 

COil VOL T /\OE 
RErAO\lED 

\Vhen ail the thrr:e p~wses nre 
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2.8 UESIGN CALCULA'nONS 

Contact rating I 0/\" 

Drop off Voltage IS0V, 

Coil Resistance fdViKO 

Where 

Vn ~ Norma! voltage 

Therefon.:: the col.! curren!. "'. Norrnal Voltage j (\,H R:::sistnHce 

.... 2:~(}"V j 6,86KO 

Equivalent AC: current of the miniature relay is given hy lhit'; rdm.ion. 

j1 ... 1) ~ ~ 
. mr ... ! W ' .... , ..••..• ,"" '" ....••. "", ••... . /.,j. 

\\'here 

I ~<,Y -~ ~ .,; 
::-nt -( n~r '~.-.' ~ p: ". p:- .. 

, ' , , 



5A X 12V de ":':": 240\1 X 1m: 

This current v.aluc (272mA) is more than the X?mA (:ni! current n0cd~~d to t'nergilc t!){: 

The principle of operation of' the AUfornatic changl~ en:er swileh can he divided into three 

(
' , 
HJ The ~witching dn,;:uH 

The Controller 

Thc Change OVtT unit [Plant!. 

2.9,1 THE S\nTCHiNG CntClJrr 

2v~),2 THE CONTROLLER 

serves as the dccision maker h)r the eh;,HH~eovcr circHie The !.:;um.ro!kr ensures the 
'--



contact nl;, of M penuits 1hc amonnik switcbing as dictued by the con!rnlkrs. if the 

isolating the generator dn:uit 1hrough contact n):;:, which is norwaUy (Jose. A phasf: 

thereby energizing contactof Z.o Thus the load i;.; connected 10 the outpw. of the g.enerat(H·, 

the restoration of the complete phase of fhe JJwins returns the load back to the mains. 
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CHAPTER THH EE 

J.1 CONSTHOCTJON 

voltage rday drcuiL the cnmpnnenh tJwl makeup the circuit we!"!:: OTnlH.'ckd !ogdh.'f 

abo soldered for pnJJY~r connection and flrmnes::;, 

the vv'ho!e moduks \wn;; integmted 10 obtain Hw desired design, /'\.I! connections rn:.Hk 

::t2 THE CASf NG UNiT 

dimension (47 X 28 X J 8) nrL Ii. kt:; <l cover that penni! opening <Jnd do;,!ng in hingt.'s, 





During the testing. of the ign1t!on start··stop circuit. it v ..... as observed {bat if v,:nk 

hlgnltion, These J,('suHs wereubtaincd t~;f both tk.' nWJHw! and autofH;:uic operation uf 

the generator, The starting of a car using {he ignition circuit i.s aiso <mindic.li.ion that the 

Under Voltage 170V AC 

The change over system ab;; operates ;;\$ desired ,,'lith a loading (klny tinw of 5 Scconds. 



CONCLLSION ANn RE('OMMENUATJONS 

~ef using 12V dc BaHer:." effIciently, The probk:nl ¢DC(llrniered during this pro.i¢c{ \\'ork 

\vas in £:ct,ting a d.c l'eJays',vitll t!w renuired number of ('(llltacts. ~......... ~ .'-1 

4,2 RECOMMENHA'llON 

I strongly f¢<:Axmm=;nd tfHH this pr(~j(,;tt should be irnprol:'ed on !o GlTf)' higher po,;ver 

,ratings. This cm be dune by repbdng the plant (contactnf'> and breake.rs1 vAdl tb:; 

Also. any studeni or p¢/son intending to carry out thL project in fuwn: should have ~:;mmd 

24 
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C2 ::: 63af 1. DOv CapacifoL 

R-j ::: _ SOk Resistor-

S W 1 &S Vv') ::: Industrial Pu~,hbuHons 

T l ::: 12v f)C 'nxner 
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