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ABSTRACT 

In Nigeria todHJ HWft: had been .l prohkm of ronstant pOWf'f faHufe ,>vMch is 

affecting many industries and firm in prodm:thm ~ml manufacturing of gunds and services, 

F~H' this remmn the (ksign and construction of a de,'ice '."hkh win rnhthnize this 

POW('.f failure tu an extent. is GUTkd OHt. 

TIS(' Autunmtk change uver :,rwHth is a derl(e design to switch from the uWity e.g 

N,KP,;\ to Gl.mernt.or 'wiwn there is powrr faHun: from HH,: uWH)' and it lviH switch bnck 

fo NJ;~.P.A 'i,d1eH the oWHy h on, 

TtH'. proo:.~ss hywhich thb perform Us fund ions is by lneans nf relays 'whkh swHdH::,!) 

on and off Automatically. 

This prqjed expbins in ddaHs tht) operMkm {if ~ht dTtuH and other system 

invufw,'d. 
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The "S" ,,[ gener.turs now ,mne jnto forus as an .lternathe to the pow .. ,upplied 

h y the utility (1'4 all "ual Elect rir I'o"er A \l t !tori! y, N, E.l' ,A, in case of Nigerian), Gentralo rs 

ran he switched on .1Ih« manually or by automatic "".U', to sene",.n .!ternaHv< power 

Source on the failu.re of pnwtr 1:lupply) from the utmty, 

SVilldJng the generator manually, howe,'as, has HI< dis-advantagES of being (a,king 

aml lime consuming, espedaUy if tlw generator set is located '0"'. dbla"re ",>OJ from the 

point ", u'(1ge twhkh Is not ,mwmnlfiu), nenee, lhe netd to de"gn an automatic thange-

{}ver swHdL 
From th(' McGnnv niH Dictionary of Sth'.HCt' and lnJmicnJ terms) a change ovu 

1:lwhch is denned a1:l ~! A ntf:ms of rorn'ing n dn:uit from one set of n:mn~rtion to ano!htr A 

iZl 
From this ddlnition. it impHes that an Autonmtk change O<,'("f svlikh is!' A mtans 

of muving a circuit frmn OHf sd of connn:tkm tu mmthtT by automatk means'~ 
The autmnatk (:hangt over s\vitch requIn:s no human effort as compared with tht 

manual dwnge over switch This makes H les.s tasking {ShKf an operator \youid not be 

HCCf1:lSary} and time 5~wing as §witchlng could hf: ~H.'hk~·ed within few seconds, 

fvhmy automatic chnngt' ovtr switching designed predously are qU1H~ expl':nsl
ve 

hecause dwy incorporate the mw of high voltage umtndors and rdays to achievf St'li\tching. 

However~ this prujed. w~~s designed ~md constn.lded in order to minhnh;e (ust by 

using lxnvvoltrq~e D. C rdays and sHU achieving higher rfHckncy, 
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Fig, i, 1 shuws the hiocK dbgram of how the automatic chanp,:-over swih:h is 
cnnlled,rd tn hoth Hw gCIH'TatOl"l the utility md the load, 

1,2 PROJECT OBJEC1TVE/l\10TIVA,1'OR 

The aim nf thi.,; prnjed is tn hring to a h~n the fallure of power supply at any tlml' 

obsery~:d that during N,E.F.A fanUH~ theH: wiB be an i'tuf.mrmtk syritch on of the gem~rator 

to supply electricity ami when N.E.P,A is on~ there win b£' a swHch barK to ntmty; by su 

" .;, 



This is 'what gnyt' the impetus to de.sign and construd the automatk change over 

svdtth 'whirh '>nmtd solve Ow prnblem of manpower and the dunger Hmt may Hkrly ht, 

em:ountered during npfrntlons in huspitaL 

SubsequenHy in this project is phuw.t'd tu USf: po,,~'er relay but it is not available, In 

Yie'w of thk I Own used a ttvnc relay whith involved the use of transformer and 

redHkaHon pmu:ss. 'fhe issue of tnmsfuru and redinenH{m wrmld not han:~ come into 

plny if it were fHHH.T relay f:'!!nce the power relay fan 'r\'Hhshmd Ow A> C StlPp~y din:f:t!;y, 

Based on this project, Ow maxImum pmH.'f' raHng fapadty was foum! to be 2.4 

K V/L This shnvs that a generator of power rating ranging from tL24K VA. _ 2AKVA um 

be nSfd for Hds project; Siw:e >d)ltage and current raOng from da~a bonk was found to be 

2.4Vnc and 10 Ampen:s (onbwt rating of the rdilY rf?spedhdy. 



THEORY OF OPERATION 

1,1 S\VITCHING APPARATVS FOR PO\VER CHtCU1TS 

nEFt.N1TION:~Switrh%ng apparatus um be (kfhH'd us a df~,,'ke for op€.'ning and 

(~n5ing or for {:,hanging th€.' (ntmectinm~ of a dn:oH-

The classifkation ur 5wHthing apparatus in this scope include switches>, fuses~ drctdt 

bn;akers ~tnfl f:ontadors ni 

Howen:r\ the fotus is un switches since it applies tu this prujt'tL 

2,1 J S\VlTCHES> 

The types of sv,Hdwf:> normally applied in power drcult lndude:-

L Disconneding 

iL IA:md interrupter 

HL Safety swltthrs 

iv, Transfer §wkhes for emt'rgtHfY pmvet 

L DISCONNECTION S\VITCHES:-

Is nsn] for changing Ow comwdinn in a dn::uH or fur isohting a, (Jrena or 

equipment from tht sonrce of poWt:f' for aU ,,<'oltage das')('s, Interbt:king is gf'neraUy 

provided tn prevent operation when the s'wHch is ('<lrrying OHTent, I,n!chl's mu,r he 

trqutred tu prevent the s'witch from bring opened hy rnngndk forces under henv)' fault 

furrents. 
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Nuhwsrd Hnd may be fused or infused, This tYPf: of sw!kh is op('ratahk hy a handle from 

h, AFfOMATrC TRANSFEH. SWiCHES:- Of douhle throw r:nItstrufHon used for 

emergt'ncy and standhy power gfHtraHon systems, These tran",fer svdtches do not normally 



b. Over load ur fault condition. 

Ekttdcal or mechanical failure of the ekdrk power d~st.rihutkm system within the 

hu!hHng [31 

2,2 REGta,ATED D.C PO\VER SCPPLiES 

If the A,C sourc~: of 230 voH is to be used to power a 12 ,'olt Automatic change over 

Such a device is called 12V pm-yer snppiy. 

H {~ ·worth mentioned neTe that. thc type of regulated DC power supply used for this 

fnrmwheH the In.put voltage to the re~jJner Is varrying sinnsokbHy. idea diodes art' 

It 1$ assmned in this c.asc that the reader has a reusmmhk knowiedge about regulated 

DC power supply as It wm not he djscu~st'd in detail in this rrport 

Tilt, outstanding fl:.atun~ of a regulated D.C power supply such as the OlW cunsidered 

and shown in Us entirety in fig, 2{f:) is that the output voHnRe~ Vo Is ins('nsidvc to mnst 



( ~ .. ~ ~ ...... ~.,. 



The most common EMIt type art as foUmvs, 

L GENERAL PURPOSE:- Design {'onstru(tion~ opcratinmd charaderbtk and rating 

an: ndaptabh~ to ~l wide v3dety of usc~. 

it LATCH IN> Contact kKk in dtller the ('n~:rgh,td or de-energised position HnW rt~a;~t 

£lthe}' manually or dertrkaUy. 

Hi, POL.AR1ZED (OR POLAR):~ Opt~fatiun is dependent upon the puhwity of the 

energl:dng tUrrH1L A permam'nt or magnd pro'Vh:ks Hw magnetk bia!'l. 

iv v nlFFEHENCIAL~- Functions \yhen the \'oHag{~ curn:nt ur power difrt'reIlt twhvf'en 

its muHipk w'im.Iing H:m::hes }l predetermined vaIue, 

Oth(~rs types indHde~ Te.kphone! stepping intedm::k~ sequ('nct~ Hum delay and 

marginal relays f5J 

The s\vlkhil1g sysh;!1l is a dcvIce in the circuit t.hat is op~.'rated automatk.aUy, The 

cuntact of a switthing dtvke is openlted when turrent flows through tht coB~ this re:·m~t 

in the aarattion of the armature, 

Ttw contact fm.md in tnt' relay used in this project are: 

L Normally dose contact (NC) 

it NurmaHy open contact (NO) 

In thif:{ desigu) fhe (5) relays are incoq){Jrah~d for usc into the design for the purpose 

of switching, 

'rhe rday~ was used tu aUemntc NEPA and gtneraiflL 

When NEPA. is fiupplying pU\~'erl Hdays 1~2~3 and 4 are I}HergiZt:d and Hwk tontm::ts dOSt'f:{ 

on dw mains terminal for the supply uf electricity in the load, At this time~ the fontad.s un 
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Hown''', when llltre is ulilily fallure from NEPA, Relays 1,1,3 ""d 4 de-energized, 

(since no furred fro'" Ihe rectifled D.C source fluws inlo Ib"",). The contacts of Ihe 

genHator termim.l are dosed os " result of this ."'\ the conl.ds 01 lhe dillly line are 

aliowed \0 pass throngh the loud by lhe rday concerned, This proc"ss is called an 

n Autmnatic change oyer swit('hing
H

> 

Tht relay used have raOng5 of 12V and {UnA for the ('on ddaU and 24V ~ lOA for 

the contact drtnH. 

2.4, ELF;CTRONIC Ft1SH SWITCH 
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(4) connected tn the baUery dn5er,n~by 5 wEi close smartty and then 0Pf~n after kw 

To understand thi~~ i~t us consider a 'H.'f)' simple circuit \vHh a resistor and a 

e:upadtol' in paraUd drivt}n by a current source as shmHl in Fig 2.4,1 and assuming that 

the capacitor begins to charge, 

The p.d m:rnss C opposes the applied J.uL 'fhe dlJfen.~n(:e hetween the appHed p.d 

be fuBy (harged, 



\lased "n tbe principle discussed, " dear ullMrst"",)ing of fig. 2.4.1 follows when 

the supply is c"",ploto, tbe mrr."t whkh (lows is .""ugh to trigger lhe reby sin« the 

c"padio
r 

offers little or no rest,lance at the beglllil1g. Th. current begins In dewe,.,.. as the 

c.padto
r 

charges up ."d eventually, it tlrop b<low the holding rurrent of the relay. 

III this circuit, the hold-on time of til< rebr is the time c"nstallt m of the RC drcuit "!. ' • 

T~ ItC in seconds 

for the purpose of this design, 2 sc,,"mls w.s chosen r"r the hold 0" time or the relay after 

whieh tile. contact connected to the ge"erator" ;ngnitimt open' this mStlres that lbe ignition 

coil does not get bum! du. to prolonged mrrent 110W. Within !his tim •• (L.l so<omls) the 



CHAPTER TH REE 

DESIGN ANn CONSTRUCTION 

3.1 COMPONENT DESIGN CALCULATION 

3.1.1 TRANSFORMER DESIGN CALCULATH)N 

Th~~ transfurmer needed for this project h a stqHlnwu transformer of 230f12V. 

Considering the power of each rday ~ the lH3xitnum coB current that w111 he drawn 

v ~ IR 

J --- ~.. ~ .1.+... ~ fUJU3 A 
N. 40n 

= 3111 A 

r :;;:: Vl -;;;. 12V x 3mA 

P ::;; 4 x H.36 = 1,44\V 

For a PU\\-'f}' factor of (L8 and safdy fadm' of ~ ,25 

1.7 



S ::::.~ VI Cos¢ where S is the compkx pmv~:r in VA 

S :z; 1-44 % fL8 

:z; L 151 V.A 

A tmHsformff of 1,44V/\ (or of higher rating) is H{<edcd for this d('$11",H. 

},L2 RECTIFIER DESIGN CALCULATION 

Fmm the data bo{)k~ the diode type used is the IN4H02, 

TYPES IN 400Z 

Cumhwus fOf\<;ard vnHnge 

~50HA 

C(mtinoHs forward Current 

Peak fnnvurd current ~15A 



RELA Y DESiGN CALCULAT10N 

prhtt~d drcuit Hoard (PCB) mounHng rniniatun>. rday with single pole £hnnge~Qvtr 

Normal 'H~Hage: t 2'V 

Operating "loUnge rang~.'; 9V - 15 V 

llsiug tht nmfact detail of the rday ~ the [H)'wer rating tall he cakulated thus~ 

:::.:24 x 10 

::::O,14.KVA 

I :;;; .. :L ~ . .l2Y.-
it 400n 
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3,1.5 ELECTRONlC PUSH ClltCtHT CALCULATION 

Fur the circuit, the "hold on time" or the relay is tlte time rOllst."t (T) which is ghen 

hy the formuhr, 

T:;:-: RC 

\Vhere It is the resistor value in Ohms and 

;;::: one kilo Ohm 

Therefore Ute capacitor required tu m::hieve tl1(' timing of :2 seconds is, 

c = .J~ =~f~­
It lUOon 

in plate of the 2UOHpJ 
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:;,2 CONSTRUCTION 

Th(~ circuit as shovn~ in fig .. 3, 2 wa~ intl~)Hy bum vdth cunnt'{~Hon to a sohk'dess 

bread hoard l using fkxibh: connection win's~ which giv~.'s nwm for d-umges to he made if 

need he ~md for errors to he Incah.'{L The system wn~ h:5h'd and was functiuning to 

~.'xpedaHmL The whnlf' drndt was lattr trnnshTed to the vcrnhnanl abo kmPNn as the 

Elfctnmir tard WhCH~ compont'nt. !eml« wtre b.'pi at a minimum, to prevent arch-kuta! 

short circuit, Tht' transfrr vras adtiev('rt with the aid of the circuit layour ,Hen(:e~ the 

components wen.' mounted ~md snltteri'd to the verohoard in SHfn .1 InamH'r Hmt anyhmly 

looking at tht' o\'ernt dn::uH ran {~asBy idenHfy dlffrrent sections with ea<;e, 

In reamy ~ t.ne construction \,,·as cankd out in stagi's "with the 24UI12 volts 

transformer being the first component fixe{L T1l(' ffdifit'r and its HCCe$SUrle.s caBed the 

H.'I::Hfkr drcuH was next 10 mmmL The output voltage of the recUfler~pnwers the relays 

by giving it different turren! of 12VnHl which Is u§{'s to change over tbe nmtad of the 

rday, 

The dtttronic push switch \vas mounted as welL 

PRECAUTION TAKEN DtJRIN(; THE CONSTRUCTH1N 

The prtc~mtiun taken during the constrm:thm '<'veri' as foHows: v 

L The bread hoard was e:drm~ivdy used for Ow tt'xt fOHstrudhm 

iL The power supply unit was HowmHy put off from the dn:uH \VheH muunting or 

removing cmnpoHents dl1r1ng the text construction on tht hrG1d buard, 

HI, The vero bread was c~lr{'fuHy thrck{~d and ttsttd for (;onthmity. 
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IV. Re-rherks were made mOfe uftrn to ascertain the right pnsitionnf cmnponents and 

Jumper wires. 

v, Off-targd snlder splashes wue carefuUy removeo to avoid short-dr<::nHing. 

vi. Care was taknl during sohkdng of the component tu amid oyer heating, 

3.3 CASING ANn PACKAGiNG 

The casing of the project is made of '\"OUO "which was used for 1hr purpose uf n 

adjustments in tnms uf Us kngth or brradth ur hdght sre fig. 3.21 fur the ras~ng~s shape 

and dimension, Holes were thereafter, dr-HIed on surface of inkrrst~ tht case was 

afterwards assembled. 

The dn:uH was packaged into the c.a.,e nn the bftllk of available spare, Cnnne(tinns 

wefe tUkt'H out uf the boles that wefe drilled examples are the pmver cai)§c of this project} 

01£ b~lHery tuminai input~ ignition inpllt as well as the input frnm the Generator ami the 

utHity (NEP}\) and the hmd output were eomwdtd to three en J 3A so(ket respedhdy"" 

Thrcf' light f'miUng diodes with colours Hed~ amble and green arf' imlkators for 

NEPA~ ignition and GfHeratur tespettlvdy. 

For a big geuerator hnving power rating of up to 24KVA or high~:r ~ this project crm 

he improved to meet. its requirement. This is rg;compUshed hy using high current rating 

relay. 



Cl iA.PTER FOUR 

'rES'I RESllLT ANn DISCllssrON OF ItEStlLT 

4.1 TES'L 

ThIs project ,~'as ti~<;ted by conut:cttng power cabit plug to Hw socket frum the utiHty, 

And also tht source from NEllA to the NEPA input of the project. The ignition ttrminals 

wert' (:.(!nnf~ded tn ~\muHlm{'h.'r, and a haUtry OlVnC) was Inturn cmmecteu to the 

tfJ'minals uf HI(' hattery input of the projtcL 

Thuught a genemtor ~vas not a-raibble to test v,:ah~ hO"'H~HT the g('nen~tor input .,ya..~ 

connected to anoMer 12VDC baHery, 

When NEPA was supplying. Hw plug to NEPA supply was swlt(hed nn. The 

indicator shows that NEPA is supplying the kmd, 

When NEl'A soun:e WR'3 swHthed off ~md the NEPA input of the projed was 

swih:hed off. the muitimde[ defktkd for about 2, setonds and then H:turm.'d hm:k to its 

initial position of nuB dl!fkdhm, This indicator that the ignition was made to aUow the 

gt'Herator supply i!spower. The nmmnwttr~s ueD€:cHon for 2 sf't:nmh and returning harK 

to its odginal state indicate the ignHinn 'was made hnmedia1t~ly NEPA '!mmt off and Hwn dis­

~.'ngages ttw Gent:l'ntor.·rhb is to ensure thnt. Hif' ignHinn [On is not dt',~troyed due to 

fundnnus. passage uf turrfnt through iL By Orb th1H.\ it is fxpeded that tilt' gtnnator is 

funning and \v(mld have beeH supplying power to the bad. 

By s\vitching un Ow StfMtd power from another phase rmmefJ{,d to the generator 

input tf'rminal~ the generator gtowNl showing HmJ HH~ gent:rawr w'as qlpp!ying. 

24 



4,] RESULT 

Ten h.'st \,,>,ere uUTied out and can he 5een in the tahh>. bdQw> 

1,60 

1,60 

i g 

! 

L 1.30 ~ 
.,'''''= ... ---=, ... = .... =." .. ==~""~~ 

lAO 

result 



4,3 IHSCUSSION OF RESULT 

and 

JLX .. f.2U ... 
ton 

1. LLlV of 220V art 

(2:lO.13.2)V =206,SV 

220 + 13.2 ~233,2 

The supply "Voltage to this projcrtl thf.'rt:Jorf.'~ should he In the range of 20o.SV 



CALCULATION FOR THE RELIAHH.JTY OF THE SYSTUH USING 

F AtILT TREE A.N ALYSIS 
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RELtAHILrr\'~- ReH~~bHHr of a sysh.'m ~s the prnhahlHty that tht' systern ,~m 

fundion within spf'dfkd limit for at least a 5pe~jfkd period of time unaH speeifitd 

environmental condition. 

-Hepre:sent AND and it is used for paraUrt fOfUU!<:tton in the FnuH Tree 

AnaJyshL 

A,NALYSlS 

ProbnbiHty of Hattny hlHuf€: 

~ I - 0-0.0000 O-OJ1H 

~ O.flHH 

Probability of .Etectnmk push swikh famng. 

:;;; 1 - f.d-{UHGl) (l-OJ12)J 

.• 0;;; fUll 

P'rohabHity of thange over faHing is 

~ I-Ht-OAll) (1-0,02)1 

Probahility of change OVff famng 

;z: OJJ491 

PrnbahHhy of power SUllH .. '€: failure 

"<::; (OJ) (0,05) 

::-.: {LOSS 

2B 



From this result, if shows that th system Is highly reliabk. Sintf I indk.!ts that 

0,,9 

0.99.99 0.99 0.99 

0.9S 



= O.{}54 

The RdbhiHty of Hu; system is giH'U hy flIe fnnnu!.ar 

From this result. it shows that Ow systnn is highly n3iabie. Since J indicates that 

1
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CH.APTER FrVE 

CONCLUSION ANn RECO;\IMENDATfON 

~L 1 CONCLUSION 

The design ~md construcHon of an automatic dwnge over switch has my! b(~n 

Mvitch since precision is need for the pruject to funct.h:m as exw:cte{L It is worthy of note 

that Hw capacitor which is suppose to be used wa..o.; not avalbhfe since thefe was no prncHcaJ 

from the time required. 

For a rday to fundion proper!y~ there must be a good working toni.roi unit put in 

plate and this 'was achieved by sdeding the right ~'<1!ue uf foulfwnents 'while buildIng Hw 

project. 

I.t is (1130 imporhmt to know the power rating of the generator that is inteuded to be 

than 2.4 K V A cannot lw used sinct' this 'WHi damage the contact of the relay < 

encmmtt'fed during the construdinn and testing. - ~ 



5.2 RECOMl\lENDATION 

for the proje(;t to tarry a higher power. rating genf~rator. the projfd has t.o bt~ 

nwd1f1etL This includes the uses of rdays of higher (urrent rating since the tonhtd rating 

of ~he rday is the major determinant of the performance of fht' syrtem, 

it is retommemkd ~'11sn that the tout.ld rating of the r{'lay he sHghty higher than the 

equiprm.'nt it is intended to bf' used for. 

A150~ any student or person \-~hu is intt'.mHng to carry not t.hhi projt~d is expected to hayt~ 

bask knowkdge of dedronicsand he aHH' t~) apply !henL 

I win also W~lnt ro ret~mnrnend that the nmnber of student umkr a partktlIar 

supervisor be rNhKed drastkaHy. thb is to ensure th;lt the super~'isor has .'Hlequate Hme 

to these students and hence proper supervision. 
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