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ABSTRACT 

supply given to thern by NEPA h:x:ausc onh{.' C!)ntirlUous load shedding ,Ind thl.': 

e/e{,:twnic equipment and ekctronk gadgets, if becarnc ',ifry important to tk:velop a DC .... 

~~ensitive equipment, His ulltomarkaHy and highly prokdive to the tJcdTonk equipment 
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GENERAL INTRODUCTION 

IN'TRODL)CTION 

It is undoubtedly thai. ded6eity It" the hedrock jJf ,kv;:bprnent and the heghming 

Considering tht~ dJove probkrns stated, !.he id0a of this o1'thi:;; pmjed at hand \vas 

conc(;i'·.:ed, that is the DES!GN, CONSTRUCTrON AI'·JD ·rESTING· or A 9HOVA DC ... 

TO~AC 1'1'.; V ERTER At·ID CHARGER \VfTH USE A.S AUY.S wlth an amom.atk 



equipmnH hotb at homo and offices, it 'NiH 1")<;:: very chear fbr a c:ornmon man producing. 

charging cin:trlt \vhich Hdwd!y does the charging of the car baH~;ry whicb \viU bter 



1.2 

IS \{EANINGLFSS Ui"h.ESS n' IS USED F(HZ TliE DE\/EU::Wr"/1FNl AND 

BeTTERMENT OF \JANhJND". This ~;{fying is loud and (:1elrr hew at; the GrA ,<""odds 

IIEA.RT fNTERFACE in tbr: year (198J) (j. knwwn and a.cknowledge • .l leader m the 

irnprovernent in thc inverter teelmology as the power\10SFET was fhen introd.w:::ed h"lf 

the main power onlpul of th::'.~ invcrter circuit T'I1<:. powt":t i"AOSFET '<vas w:;ed so that rt 

Bipolar Junction TraD31stQr:.'i {BJT} 

!hnnNEP/\ .. 



L3 PROJECT AlMS ANn OBJECTIVES 

using it powu' the cin:uit. 

'This prO.lf'ct at hand will abo t:nahie to achlt've an (l.Utnm.atic change of power th:nH 

4 



104 PROJECT OVTL1NE 

CHAPTER ONE: 

C1JAPTER TWO: 

get the valw:s oftlx: components u~;<;d. 

CHAPTER THREE; 



and firmHy (he major cakuIatkms lhal are invo!ved.. 

This chaptu· ,lweHs sp;xiHcaHy un the n:cOlXunembtions fbr the hnproverncnJ. on 

this project fbI' any up coming t:;!udent v;ho v;ants to emhark on lhe sanlcprojccL Thi; 



CHAPTER TWO 

2-1 

\vorking systClrL This Inoduics or units '';''iH ~rH.:JllJe the astable nlllhivihrator uniL th.' 

ASTABLE. MlJLTIVIURATOR MOnVLE 
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MODE or OFER/\Tl.Cff'...J OF THE A.STAHLE f..,.1UL·flVIBRATOR 

........................... t .. Vt:.~~~. ~ ....................... . 
r 

~ H'1:: 

~
/// ... //·1 IiI"·'·'·,·,·,·, ...... ! 

~, lr' i : l' .-, 1"' 

1
1 ,:.j.l~:!······· .... ------~.-·· .. ·~····i ; .. L.;',H~<········ . ........... :.~ ..... T .................. -t_...J l j ' .~ 

{1iIOO 1 '>k <1 -~k i 
( •• :., ... : ... ~... ~ •• .>;.- <.~ ...... ~. 1 

~. ~-...................... i .... ~~~ .. r.-.-.-............. .I ........ --.... ~ .................. 1 

2000 

Ihe dn:'uif dfa~!ram D/fhe a:,tabfe multivihrtdor. 
}... ." . . .' 

dnrging through Hi. The potential heo.ld of Rl at tl1<.>. tl('ginning of the charging of f\ .b 

The voltage a(:ros~, R2 V.itl! C<)fltinue 10 drop until it is bdGV-i {VcC" 0.7V) as ombt: 



Q~OFF 



23 THE INV]~RTING MonULE 

THE iNVERTERS 

frequency can both he oJntroikd. The switch mode inverter is (l. converter through v.hk:h 

altenwting current nW.puL 

inverten" in 'Nhkh case, the inverters crmtrolf'; only the lh;qut;ncy oftne output, while the 

HALF fiR! nnE INVERTERS 



~""""'!"""""""""""""T""'~"""""····T···············l 

1 ~. ,", l ,'. j". 1,.· : 'i:1' £"'"·'····l ; f .... , t 

~ -/1!' V ,1t.;m~1~~J!..·)· •• · ••• ~ 
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~ ......... J~'J]" 
C.,. & C. '" capacitors 

r~, '" Oulput voltage 

values (onst divide equaEy. 

FULL BRiDGE r>XVERTERS 
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THREE PHASE INVERTERS 
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THE rN\'LRf!NCl CmCUIT 

dire;;;t current to the alternating current (DC>' to AC'), beginning wlth the bh>ck dbgrarn 

of Ggure 2,06hJov" 

!ll;-~';--lj-:'----l",,, ...... J-----:::'a~;~~------------H--f .- ~~~---!};~-\~<:~;"~"""'''''1!~t,;~,:-~:~~~-'''''-------1 
·i~··:.:~1~~:f""~ ; Lh1u::l~Y'ib ,.t" 11~y.··· ,)"~:~,,,; .,-.; ~ 'T'~~- ~f' .. '~':""('" :: _'.4'"J .. ---------.j'" .. : .. --.t--~-..... ,I~!c-:,1r ! ... ,.!:AL+,~,~~Ot;~ ... ' ~.lAlk_:)InK.,:,,~_",_.i 

, : 

L_ .. _~," ..... __________ ... _________ . ___ .. "._._. __ .... __________ .... w.-'w_ .. _ ... ~'" •.......... _ .. _l 

Fig L06: Block diagram o(lhe inverting drcuif 

v,:Hi tIl'; thruHgh the step up po\.vcr tranAbrrner, he stepped up to ahout lIn v ~ 24-0\/ 

ahernating Ci.HTent at tll(: output. 

14 



Fig 2.07: The DC ... t.o --. AC: hrver1.er circuit. 

gain by the 5ummatkm of the individual (;\lX"lYa! output. 

the tnmsLtors are 



1A IllY TRliNSISTOR MOIHJLE 

/\ pfnver Bipolar Jundion Tml1Sish)t (BST) b'L,:\ a vertically oriented lbur (4)bYf{ 

!Colk{:tor 
! 

/ 

................ //. 

J3.a:::;e. ...... --.. ~~.-.l" .. ····~NPt..J 
r"'"""·,,,-,&.; 
: ! Emitter 

(olkctor while tl1<..~ t'luiUn l:.< th0 ;:(HmnOH bd\veen the input and the output but the PnP 
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omtinuously to ket'p them in the CH''<l state. The direct CUHerH gain (hFE) is u:.>u~lHy 0111Y 

Darlington or trlple Darlington c011Hguration so that (HW could aeni,:.v,,; a vt~ry large 

current gair~. 

,/ 

f/:~' ~~-''' .. ,,~~-''''- MH 
....... / 

/: .' 
,.$,(,.;; .... ~~ ..... ~~r .. : ................ ~... ~A~ 4 

./ :\ctlve remon . 

'

i.: ~(';·:~~".i·.:·.~=~~:·.~·~·.·.~'''· tA:i-
f L>,;2 

, ./ l 

1:::::: .1' ~/ ;> .. " ...... "'"-''1''''''''."._''' i{!:,; 

/ 
~ // fA};; 

J< """""""""",,,,,,,,,,,,,,~~,,.,, .. ,, .................................... """"".~-~"" 

AOfcd charge distrihution ,:rre established and maintained i.n the transistor, Hov<iever., the . .~ . 

turn-ON of the transist<)fS involves removing D.H of tbe surred chmge in the tmnsLtor. 

17 
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// 
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\ V~i ··'··'-·--·-~-.,J .......... ~ .......... 4 ................. . 

Vccnr ........ .t ________ ~~ ...................... ---~----.. " ................ ------~~~~~>:~ .... '" 
fig ::L 1 O. CurreNt and voltage }v{!wJorm.<, {~r the {NT DN its ON ... state 

l .< • Tum {IFF snubbers 

Turn 0/'../ snubbers 

gen~rated due to stray indw.::tanccs in {hi.':; cin:uit 



2.5 THE INVERTING STEP ···VP TRANSFORMER 

{ .' 
f l 
i i 

----.--~.~-.-~ .••••••••• ; $ ! 

~. f ! 
":" ~~.~\ f! 

~.t." ! f ( ...... -' f I 
::::-~t f! 
roy / I ...... !! 
~l ; j 
)" i , 

....... _ .. ~~ ..... __ . ____ ..... ___ ..... ~~ ....... __ ._..1 / / 
~ i 
{ i 

(L 
~,;:.:".! 

,i,) 
i 
A./ 
~:, 

';--- ..... -----.- ... ~~ ..... -------- ...... ----.- ... ~ ..•.. -

Fig L i 1: Ihe hn;erting step--- up tran:;;f"omu:'r 

The hrvertcr Aep ... - up transhrln~r madl:' nse of 1fl this project is a corcl-YI-K~ of 

pnmaIy \xlnding and sl.'.~;ondary 'vyinding.fhe pnrnary \vinding v-lith n:srWt-:t to the 

The prinlar); winding of this p-O'Nel' trans!imner used IS the c~nu:.r .. tapped type of 

chGs~n ;:;0 that it could <.::nhance the jiu:d. and Indl hmdion of the power inverting 
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THERELAV S\VITCIHNG SYSTE1Vl MOnll LE 

Tbe {)pemtions of these rdays that are actu.aHyhmd.ioning in a syndrrof!ous rnGd,.~ could 

r ............ ····-~---- .... l 
~ ~ 

.... ~· .. -- ............ ·1'Rdr ~ 1 ........ · ........... .;·, "'yd' 

I.~ ............................. ~~ ... ~"--'l Ii' ';:l l I <.U "'" 0, , v 
Step dOV>'ll 1 1 ........................ ~~ ..... , rm:di.ivibrator 

" ':!·raHsfiJm1<.'f I············ ........ ·~ 
L ................................ ~.J l_ ...................... j··r:~:·:·l~:·~:-~ .. ·········I· ...... ·~t;~~}~~l( .. rPlt"r I .. ~.~>~)J. ~ ............. ..1'" . /.1n ... ,l, • 

The sVH<;;hn.Ynous sv.:itdlirm. <i;;,~ti<.:m. of this tvV'o reb.v:'> is 1n enable the fmnsfbrmcr 
. ./ .... .,..' . 

heen UStxl. as a step ... up fnnsfiJflHer in fhe (lbsence of the mains supply thaf is during ttw 

the puhlic rna1ns supply 

2{} 



h'« i':, .... ~,~¥.:'<!."' ................ ~ 
~)~~~,tt.f:· ~. :!;; 

;-························-1 . 

) ~: 
...., ~i 

{,., '} j l 
\ ,J; .< l 
'''., "" 4 I I l[" .... ··~·l 

from "lubllc ,,,~,~ ............................ . .......... r ............ ~, ............................... . 
N~41~$ 

r····· , 
\ ~ ...... ...l 
;. 
't 
F~ ... , , 

.. _---------_ ...... ) 

~, .. , .. , .......... "" ............. ~ 
.. ".w··" Iviuhivibwlor 

1 r-l]h l .J) i r ................ r--'''j / ty l 

I r:: A -ri cml-~ 
1...1 .~ .1. .. .1 I <t]. 'i) 

: . 
, } t ..... P 
~ •••••• _ ••••••••••••• ~. ___ ---f, _ •. ....! . 

l ... '~ ................................ ~ 
tn po\ver trwlsH."lnner 

frorn the m<1i:n~,:. the ~~cond rd.?)y RLl is connechxl to the prirnary of th{; s:;tp ... up 

From tht action of the tvvo rd~l.y:,;, it IS clear then that thcy both :hmctinns 

Fig 2, 14:Block diagrarn {~/ the charging.'{ysf<.:1rt !nodule 
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cin::ult and through a knv pass Elter, and -it ~hould he ra.rdhHy noted that th{~ output 

helps in the pn)tection of the battery's We i'!xm that is helping the DC curbatter:y Lst 

longer, 



\;fODE OF OPERATl()N OF fIlE CHARGER S"'{STEM. 

/1; .. ~( 

. ..:::'.J 



· b' . IS no ena ie mpHf, 

dbgnun labeled figure 2.15 .. 



drops to its bt\~.n:s( rninirnum s() that the battery charging \,.vouki the cornrnence ag(lin and 

T"h<: drcw\ C(>nS1sts of three Ught C!nittlng dimlt>. (l.ED"l indicator::; with the 

,. ............ -.----~ ............. -. ........ -.--~ .......... -. --- ......... -- .. -~~~ .............. ---- ........ ----.............. ~~" ....... -.... : ... ---.. ~ ............. ........... _; 

j l :; 
,! l j 

I l , ' : 

;;: WOO ~ 1 OOG j; 1 neiz : 
....... ~i __~ ...... / 1 /.,( / " 

. .. : .... : ........ ' .. :~.,: \.,," ./ ;/ \" ~ ,.",,\ ... ,""/'\:'1 , -; ; /'?~:' ,"; ';,; 
••••• ______ ~ ~o; ... : ~ ... ~ ; .. ~ ~ y ./._( .... ~\. ~ '::., 'l' ~ 

"'T'" Battery """/,"" ..... L..v.

1

( I ·!l 

~.l, ' 

y ..... ;:,? -¢ v <:"""",""/ ->!f§, ... l""""7 .~. : 
: '. .' /". l \ 1/"'-· 4 \\ /.",: t( 1 

I; .. y .. fi .. ,y.f .' ... V. . i. 

~.: ,l r..r.:.,l,:·.) J' l" ;::r.) i reT} i : : 1 L.,...... i , .... LL I 
:........... ........... -....... ----~ ....... :. .. -- ...... ---~............... . .............. ~'·r·· .............. -· .................. · .. ·~ ............ ~:·:)~th'A 

Q ~ C~)' i .;: .. «~ 

n.~. ~:£.A 
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bt~ noted dead:; ;,wd very weE too b;;re that this simple circui.t had to he incorponrhxt ;,11.0 

2,9 TllE OENER/\L fAOIlF. OF OPER/\T!ON OFTHFENT!RE C!RCU:rr 



connect the a:.:;tab!e lI1ti!tiv1hraior and then Ihe inv(:ni.~f circuit and already the 12V haitery 

up the voJ.tage tn arx)Ut :220\/ ac and 

Then ','{hen pow(~r {roln the public maim, is ON or restored, the rday Ru 

;';:.en trmu the hbck diag:rmn of llgnn:: L 17 . 

. ...,~ 
.' , 

~., I 



CONSTRCCTION ANn TES1'tNC 

CONSTRLlCTJON PROCESS. 

th~ entire drcuit in a cornputer ·with the use of ;H!. e.k;dronic \'\':ork b;;n!;h {E\\;'B) to Ersi 

in\ierkr and t11f' cha.rger cin:nit cfHubined to form the expected opentimL The LED of 



MOIHFIC ATION, 

the project possible <lnd to c1iminah:: J:>OJrx:. damages <.;drich of conr;;e v;a~irmllinenL 

cbmged from 2200p..F; SOV <;0 22})p.r;~ 25V and so '!.:ben it was teJ:>ted in d:w circuit it 

The problem of o' . .:en.::harging of the lTV de car baH,:.ry \·vas eliminated '>,vhen a 



of tit: battery eh::ctrolyk stopped an.d the hattery started ch<lrglng at nomB! 'Yolwgt:, leveL 

LEUs. 

33 VINAL CONSTRJJCTIOK 



3..% CONSTHlYCTlON Of' THE CASING. 

the dimenslon oftbe casing. 



CALCULA TiONS. 

f;~0dback capacitor on tb: {nutli vibrah>r {astable typq CifcuiJ that is needed to pmduce 

V(::cunent gain OfQ1""75 

l,/'''secondary winding current :::,! 

L':::1}rhnar';' \Vind1nio'., nlrf0nt :::? 
.,- .~ ... .~ 

1$:0: pry' ::: 90{}f220::: 4J}9.A 

Th,: turn., .. :; ratio nflran:;,.'lhrmer },J 'N::: l' j g ~.P"~.~ ~~, 

f ::: 1 N ,~J ::: HhA09/1 "'p . :; .. $' ~ .p 

32 



"1. •••. ....-.:- ..... ,. •• /:: 

lr'" /J.O'f 

t:.' :::74:\ 

h, ::: 9. 9rnA 

F::1/0.69(R~C: ·!·R.,C2) 

50 ::: 1!138{:RC} 

C ::: In J8x.5{}xR 

Co:: V1.38x50xl150 

.. ~ ... 

. U 



F ~ 49v9Hz 

F ::: 50Hz 

CALClfLATIONS TO OETERMINE THE Cl-L\RGtNG CLHRF;NT 

charging the bmtery, Let us consider thr; dlagrarn bcluv,' 

;-----4+----~4~z;·····l ........ --------------- r---- O,6V 1... ...................... --.----1 

i I \b,~f;·"f 1 ~ ! ! J .......... : ......... :.:.:----, .. ! L ............................. ! 1 

l '"..;.. \ : :) r i soun.'.{' : 

"( 
: 
t~.~ __ ... ___ ........ ~~_ .............................. -. ---------- ..................... -.--... ---.--~-~~~~~ ............................................ -.- ............... ~ 

Fig: JJj2: The charging circuit 

I"",,:::: IS'1" l{H·O.6 )/0.45 

.. ' I'} 'i l'~> . </ h::: Aluer.y vo~tage:::::: 1. V 

\I",::: '\/ohage offdOSFET::: {L6\i 



:::5.]3t~~ 

TESTING 

Inverter circllit '"vas first built and aHerbuHding h (".In the vt:rnbumd and modifications 

35 



anA.C mains s(»;.:k;;.:t ZK! the vvaH (HId S\vltc.b:xl ON and imrnediiltdy, the inverting drcult 

'horking stated lx:low 

TekvislOIl ~~'."""" ________ "".'.'.""---.'.""".'.'.'.'" .. ----................... ---~--.................. 2hr:; 45mins. 
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PRECAllTIONS TAKEN, 

SOA.fE OF THE PRECA lJTrONS iNCLUDES: 

the constn.1ctJOn, 



CHAPTER rOVR 

4.1 RECQi\'1MENOA'HONS FOR IMPROVEMENT 

eurn:.nt 2nd copper loss in the tn:m<;forrner. The stw.:knt ~;hou!d (Ibn l.lSt:: inkgrated circuit 

instead offhe (;ontmHabk churger used lY0fe, 

4.1 PROBLEMS ENCOUNTLRl(U 



SVMMARY 

to the generation WJd tnulsrHlssion of v)\:."er (ind brought the course EEE 514 po',;ver 



CONCLVS10NS. 

DC --- /\C inverkr and charger and as an uninfernrpfibl.e po-wer supply (UPS) is (he 

bornes and in the olTices, It b v<:1'y cheap 1<) lJlaintain COlnpared fo otherpo\ver 

gen~;;rating systems or s<;;h 11 does not prnduce sfnokcs since it does not involve the 

The cost of producing this :-,;ystelll is about #9{}OO nainL '",,:hkh 1~-, cheapcr (han APe 

650AV, \,vhk:h currently sdls in the markd for about #25000 naira to #}OOnO na1ta or an 
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