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ABSTRACY
{rue b0 the no condidence thet the feeming popolace bas passed on the eleciricity

sapply given o them by MEPA becguse of the continuonus foad shedding and the

pt

wregudaritios in the clectrivily power supply in Migeria, which is so hasardous o various
glectronic equipment and clectronic gadgeta, i became very important t develop a DO~

AL mverter syston: and used as an uninterruptible power sopply 5o 3510 protect this

sensitive equipmesnt. i aponatically and highly protective o the dlectronio cquipment

1y this project, the components used in this design involves the wie of g push -~ pull

anplifier which i boen driven by an astable mubibvibrator, sutonstic relay switching

Ve,

1. The ourput of this inverter is rated at GOV A sinuseidal after passing § throogh

Vi
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THAPTER ONE

GEMERAL INTRODBUCTION

FUeTy
pevy

INTRODUCTION

it 1y smloubtedly thel electrivity s the bedrock of developmens and the beginning

of urhamration with the nclusion of good road, portable water and goosd healith Bciliies

¥

and hospitals. It i vather unftvtunate that the national plectne power anthorey (NEPAY

has friled to weet the demands of the teoming populace and therefbre got the nams

5

Mlever Fupoot Power Abagys fiv

H ».

#s acronyms { NEPAL

The supply people gol Bom MEPA is g8 a result of load shedding and so due w

ihis load shedding which & constant and continuous, # leads 1o damage of vital and
sensitive eguipmen both in the offices and at bormes such equipment inchudes telovision,
computers and elg.

The coonomy 18 not helping matiers oither as the prives of genersting sers which s

b

an afernative bas bevond the resch of an onlinary men and oven the people buovan

st ot maimtenanee and foclling of

unbearable and the o yabing 5215 18 10 an 2asy

not to srack either and lusthy, the smoekes given ouwt from the exhaust pipes of the

P

generating sets leads 1o some Hinesses,
Comsidering the above probloms stated, the sles of this of this project ot hand was
coreebvaid, that is the DERIGM. CONETRUCTION AMD TESTINMG OF A 200VA DU -

TO-A0 IMYERTER AMD CHARGER WITH USE A5 A LLPE with an automslic

shange of power source Fom the mains (NEPA}L



This project will give an owmipm of 220-240v which oould drive vinusily all
equipment both at home and offfces, B owill be very cheap for 3 comnon man producing
ey nedse and without foelling and having low com of maintensnce and giving o oo

a8

There are two madn otrowit this ncledes the inveriing g circuit and the controllable

charging cuvuil which actually does the charging of the cor boattery which will later

dmcharge #s direct current (D07 1o be inverted for me by the electronic equipment and

padpets,




1.2 LITERATURE REVIEW

A world-renowned computer gury oace said “SOIENCE AND TECHNOLGOY

i5

VOIS USED POROTHE DEVELOPMENT AND

MANEIMEYT. This saving is loud and clear here as the first worlds
mverter oirouil was developed or dntrodeced by s American conpeny catled the
HEART INTERFACE in the vear {1983y 2 known and acknowledped leader in the
manuiaturing of wverter and charger tocheology based In America,

As ihe vesr passes by, and 10 he precise in the vear {(1994) there was an

mprovement m the invverter technelogy as the power MOSFET wae then introduced for

o

the main power putput of the Inverter cirouit, The power MOSFET

was used oo that ¥

could make the desigo stealler, and © switeh larger corrents which is hetter off the use of

Bapolar Junction Transisiors (851

However in the varly (1990} this was used o develop the Unintorruptible Povwer
mupply (LLP.8) which can be used o deive computer systems wd other elecironic
gadgets ot howmes and offices when there s sudden power failure. In o nuishedl, the
uniterruptible power supply (LLP.8Y s the most coonomicsl, usefil and also siress lows

fmverters oot desigoed for the generation of power 0 complement the MEPA mains

\\«

supply meant for today’s technobogy. Today, different mverters and chargers are in the

sarket

This mode of powe wiation 15 cheap, nomekeas, very rediable and with 2 very

fow faibure rate, and so wonth having one af home or off

so as o prevent damsge of
comgriter systems hard Jisk and some electronde gadgets dug to unsteady power supply

from NEPAL

fant



1.3 PROJECT AIMS AND OBJECTIVES

As B s owith the ueusl savings that the major zims and obigctives of every
projest undergone will be 1o solve a problem and ofoourss to better the life of the peopie
or popalace with a loss sost for constroction. Unnsequerdly, # 18 not different with this
mroject ¢ e maior aims and objectives is targated at achieving an cuipu of BOGYVA
(LOKY A of THIV.240Y which could at least drive mow of the squipments and slectronie
gadgets @ homes or i the offices examples s such as televisions, radios and a Rull
multimediz computer syaim.

It i also aimed at sehioving certain fevel of enorgy conservation from the maing

SR so that B owill enable us to vestore the potential energy of the battery afley

using # powsr the ciregit,

This project at hand will also cnable w achieve s aonatic change of power Bom
5 car battery of abowt 12V to a public mains of showt 220V 40-240% gnd then vice versa.
Finally, it will also dwell on the process of wsing the same step - transformer wsed in the
frverting mode, 18 a step — down transtormer to charge the car battery during and thi

charging mode.




14 PROJECY GUTLINE

v

This projoet = specially based on the de

5, construiion and lesting of 2
SV A or 9KV A Direct Corrent o Abernating Corrent {D030-80) inverter and
charger with special application as an Undnterruptitde Power Supply (U P8y The step-

by-step analysis of the stages of the design is given s shown below in the chapters:

CHAPTER ONEY

This particutar chapter ks more on the general introduction of what the project o

hand dogs, what thelr advantages are, how they makes

sier and improves the e of
the woming populace. The detatled Brerature roview shout the projoct, and then the adms

anh objectives of why the project was undortaken,

CHAPTER TWO:
This chapter two duals more conciabvely on sach unlt or modole Yhat makes up the

eatire working Svetean, the operstion of this modol and thelr circun diagrars, This

incindes the

e, the wverting module, the mvertors i general terms, the

A

transistovy and also cutlines the design and modes of oporation of each medudes and

Y

finally on the Jdesign and operation of the cwtire system and also the caloolations used o

get the valus of the components used,

CHAPTER THREL

This partioudar chapier deals in details the consiruction process mvolved into the
design, the festing while the construction was on, the modifications made after the
ponstruction was prefiminartly made, then the fnsl comstroction made and then the

complete cirond disgram of the ontire svstem coupled together, Also ineloded bere is the

B




c used o the casiny

raction of the casing for the project and why such matenal

and finally the wajor caloulations that are involved.
This chapier alse deals wholly on the major testing conducied on the entive ciauit

#

andd then using the finished work o power some slectronie gadgets, and also on the TSl

that was obtained from using the system for the testing and talked also on the proveutinns

thal was {aken or followed in achioving the positive result,

CHAPTER FOLIRS

s

ally om the recompnendations for the baprovement on

This chapter 4

k3 %

s prodect for any ap coming student who wants to embark on the same project. The

et

thi

problam that was encouered in aceomplishing the projoct, the sunwmary on thes progat

o

that was unsderisken, the fnal conclusions made 3§ also talks on the references that was

made 50 as 10 accomphish this report that was writien,




CHAPTER TW
2.4 SYSTER BESIGN

This chapter as was earlier stated in the project outling of chapter one deals

wholly on the sctual breakdown of the ontie clrenlt system into mostules {unils), fye

speration and desailed cxplanation of vach of the wodules, whi

Gesh e

v makes the complete
working systern. This modules or units will inclode the astable mulibvitealor urnd, the
charper unit the tensistor unit, the bottery voltage level indicator umil, the relay
switching unll, the lnverting vansformer unkt and of course the iverting un i owhich i
the heart of the whole system, Al of the above uniis, each has thelr own vharacieristios
and modes of operation which is backed-up with dingrams and sketches are been wrilis
an They sre then been iercommcied W form a complety opersting and fmctional

v

systern, which we now refer 10 as 3 DO -to-AC Inverter and charger system,

Pt
od

ASTARLE MULTIVIBRATOR MODULE
This iy otherwise called o free ronning relaxation oscillator, 8 has o siabie siaie

at all, but only two guasi-stable (half stable) stwles between which it keeps osc itating

ay

contirmously of #s own aecord without any oxters Yexciation In this civeult, neither of

s

the e ransisiors reaches o stable stpte, When one js ON, the other s OFF and then
cordinuously swich back and forth #b o rate depending on the RO e constant i the
chrouit, honee B oscillntes and produces pulses of mark-fo-space ralio and MOIBOVEr, 1w
curpus that is 1R0° out of phase with each other b avalal she, 1 should be noted here that

the transistors do nod work on thy Hnear region of the characienstios.

3




SR OF OPERATION OF THE ASTABLE MULTIVIBRATOR
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Fig 2.0 The circult diugrom of the asiable muttivibrotor.
Phe cirost operation would easily be understond I is rememberad thet due to the
fpedback, when € 15 0N, then 0 Iy OFF and when (1 ON, (3 is OFF. The feedback

Eees
5
¥
H

systen s such that (ywillt be rapidly driven to saturation and Lk 1o cut-in,

pe drop across By is the Yo, so the capacitor O will

wince 0 b5 in sgturation, the vollage o
atart charging through By This charging process will then forward blas ( seiting TS

ot {FF and the volinge at By o will be 2eva.

The voltage scross Ry gt the beghming of the provess 15 Vg arwd i owill continne fo

drop util the potestial difference s below (Voo 0.7V y which will eventually reverse

bigs O and then deive O o sahuwration.

When € i3 sanarated. the polential af polnd B is Yoo and capaciior O will start

charving through By, The potential head of By at the beginning of the charging of (0 i

i i

dvich wild sel Oy OFF by foreard blasing Gy U will start discharging ot that ¢ cviped.
The vollage soross By will continue 1o drop until 8 & below (Voo G.7%y s onn be

seen in the figure above, the thoe i each state deperds on the RO velues.




oy,

the totnl period of the wave i3
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2.2 FHE INVERTING MODULE
THE IMVERTERS
The switch mode direst current to aliernating current inverers are applied where
the chisciive e 1o produce 3 sinusoidal allernating current dutput whose magniiude and
frequency can both be controlled. The awitch mede verter is a converter through which
the power fow is reversible, There are Inverters with siagle-phase and theee e et

shernating current GUIDM.

Votiage soarce inverters can further be divided o the pulse wigdih meadulatod

S

inverters, in this type. the magnitude and freguency of the outpnl is been controlied

e
02
poe]
e
-

while the Input direct current i essentially constant, The next one is the squwre wave

P

e freguency of the cutpul, while the

e

i which case, the inverters controls only

o
foud
P
p
w5
sy
<
X
W
3
o

magnimie remaine constant, The fast one B the single phase mverters with volage
camcellation, this partizular type, combines o7 possesses characterisiies of pulse widih

mioduisted. and the square wave wvertens.

SIMGLE PHASE INVERTERS

HALF BRIDOE INVERTERS

Here 1wo equal capacitors are comueeted i series agroes the diect onrrent

helr junetion 5 sl 2 mid potential with a volisge soross cach capacion

Lo

P
ooy
et

fovy

!
o~
S
$
r
£
-
o
=
!
o

Snfficiontly, targe capaciance must be used such that I8 ressopable to assume th

potential af point “07 romalns essenlelly constant with respect 1 e direct currend {do}

hos M oas seen in the disgram of fAgore 200 she




R Ahe Fo e T Swidiches
ST,
T #
%@% ey %y 3 £y F3o o8 i3 Doadey
o £, N
2 e
Yo Ll P ¥, L L = capaciions
Ay -
- A%

Lt curren.

A

Vo = Outpui voduge
Fig 2030 4 bt Bridge frverier

The currend bebweon the two capaciior O and capacitor O having sgusl sad very huge

vatues must divide egqually.

When To is ORL either To or I sonduets depending on the divection of the output
current 1, and L, splits egually bobwoen the twe capacitors. Shmtlarly, when T, & in the
O state, either T or B condusts depending also on the divection of the outps currerd

¥
Le and b osplis egoally between the two capeciiors and so capaciiors 00 and O are
comectod in parallel where it will now be acting as 3 divect curren blocking capacitors.

ped e

FULL BRIDGE INVERTEES
There is also the el twidge fnverters, thew modes of oporations are the same

omby that in this case, there we fowr (4 dindes and four (4} whes i the ul wave

brudpe lverlers types as could be scen Bom the dlagram shown below in figure 2,04

The diodes in this case are reverse I

it
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¥

Fig 2.040 4 full bridpe dnveriers,

They consist of two one {1 leg overters and preferred over the ball bwidge inveriers

power rarings, The ooip of mverier leg B s nega

arvangment e highor egative of e

2, Teis also ON and Vi

wyverter log A cutpul. When T, s ONL and Vao is equal to ¥
For hall bridee investers
Y i = AR V2 ;,-q"f;(»ﬁ{m:z:m {173

The maximum swiich uiilization ratio s given by

= {{‘??','5;‘2ng;{;(:‘;ié E"‘Ii £i§ o i‘:‘{ .‘V?Mn;

S

&
e
N
St

ifs
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% g

¥ ¥ sy
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THE IWNVERTIMG CIRCLUTY

+3

Proun the knowledes that we bave aboul mvoriers, we oan now oooy epiently

R

apply our study of the lnverters 1 the mverting cironit, which is of course the mam part

of this protect in that # actuslly perfbrms Ui roal sransformation or inversion from the

divect current 1 the alternating current (D0 1o AL, beglnning with the Bock ding

of Higure 2.06 bolow.
[PATUS SN QU 514 ”"””””‘”‘”‘3 ST Up
Haltory Mubivibraioy Tramsformers |

H
b
H

et
vy
7

06 Block diagram of the inverting clrcuid

A was earhior stmed, the nverting ircufts,the most important part of this projest sinoe 1
dews the actual conversion Tromn DO - to - AUL 1 invelves an astable muliivibrator
which generates the palses at 30Hz which i besn usesd 1o fre the Bipolar Junction

Transistors (BITY which are of the NpM types comnecied o the Push - Poll configuration

s that 1 wosld be able o power the siep — up tansformer. The 12V de power oulpst
wilt the through the step up power ransibrmer, be stepped up to about 220V - 240V

aiternating current gt the oulpul.
The generated and final 220V — 240V alers stimg curreny, will then pass througha
filter for the padse wave ooipul power signal 1o be shapene ed o B simsoidal eguivalont,

Thiz is now the signal been used 1o ran the electromio gady

14




WA{ Y aememenassensd

:.,,.,.:\g\ 3

i
3

YIVE The D0 - to — AL verier civomil,

e s
SR
't

The operation or working prineiple of this transistorized poseer mverier civout

will be best undersinod i the civonl dagram of Bgure 207 gbhove is critically siadied.
The poipt of one side of the astable multivibrator bs conmented to the base of fowr powar

Bipolar Junction Trapsisiors all connecied i paralie] in a Push - Pull configuration.

o cormertied

Fach ot the four (43 power bransistors has each, a 200 oluns ¢4

5 responsible Tor the cwrrent Hmitarions and also for the provention and

n.«

that i owill o

protection in case of the breskdown of any one of the powey trans
diretly affect the adjaoent ransister. The powsr transistors will then develop a very high
sain by the summmstion of the indbvidual current culpat

To avhicve s foll wave mazimum powsr amplhification, the bransiiors are
comnected i the Push and Puli configuration order, the output from the transformes 3 in

the form of pulse wave signal and the filter placed w the oulput i meant fo change the

pulse wave signal lo a sinusoidal signal which is what by geiually needed o drive the

slectronic galgets that are been connected 1o 4.

LA




v is wery dmporiant 1o ot here that the fler s actually acling as o surge

prosectr so as o provent the pvershoot of the outpul voltage from the tanstormey most

eunecisiby a1 the noing where there i3 2 chanpe of power source or aupply from the use of
- . o 5 »

g direet current battery to the we of the public main supply (NEPAY and vice vorsa.

2.4 THE TRANSIERTOR MODULE

The weed to write on frassisiors in this report i due to the simple fact tal

W

sransistors were made use of extensively in the projent and so the need to discuss abou

and thelr switching charagiersiies.

e

A power Bipolar Junction Transistor (BIT) bas 2 vertically orlented tour (4) layer

of alternating P type and M- type doping such as the NpN tansistors and the Polf

srammistors. The have three (1) torminals 95 indicated in the diagram sketobed below in

figure 208, they are Tabeled as collevtor, base, and the cmitter.

{fﬁ&* ST f ‘aHertor

o Pap Base P

g
. H

| Ermitter P Emitter
H

oo
th
s
[
g
.
Naar
~
i
o
L
pon
et
o~
a x.\'
4
ot
~
o
3
<
R
&
o
X
o~
W e

e,

5 Bipolar Junction Transistors (BI85

The hose s the et termingl in power mmplification) the oulpat termingl is the

codlecior while the entitier is the vonunon betwesn the nput and the outpmt b the Pl




transistorg has the opposile type of doping in each of the hvers. The Bipolar Junction

Transisiors {BIT) are current controlled devices and base currend must be supplasd
continuousty o keep them i the O siate. The direot current gain (hFE)Y s usually only
oot i high power fransistors and se thin doviges is conmecied somiines woa
Diorlingion or iviple Darlington configurgtion so thal one could achivwve g very large
currerd gain

in the aciive region, the hase - emitler funciion (B - By is Brward blased and the

s elevirons are mjected o the base from the

cosilertor « base (O~ BY K reve

crndiier

; L
e K eacid

st

%

Fig 209 1V choracterivtivs of a BIT,

S Boarn Frnin o yevsment et Snesw s $ e Bur DTS T
Arat bodes ave indected o the base indo the enmtior,

For the s wacieristics of the Bipoder Junction Transistors, To swich

o
ke

frovm the OFF state 1o the ON state. charge must be supplivd 10 the trmnsistor so that
stoved charge distribution sre ostablished and maintained in the tansistor. However, the

turn-ON of the transistors invelves rempoving all of the siored charge in the transistor,




< bmes currert o sevo () and relving on the

e %

This Iy merely achieved by roducing

internal recombdnation process in the transistor fo remove the charge.

Fro nwisg Fumni

& .
% e

’ g-‘:ﬁ T

Big 3160 et amd voltuze wavelorms of the BIT on is {38 - stade,

The sheteh above laheled Hgure 210, depicts the current and the vollage wavelorms
ot the Bipelsr Junction Transistor (BIT) when the trans sstor b o the (M — siate,

Tt ix of geeat imporiance o know also that voltages gl current can destroy

4

wansistors, And so this iransistors needs o be prote vded and therefore, B worth

knowing that SNUBRER (URCUITE wre specislly wsed to protedt the transisiors by

imnproving their SWITCHING TRAJECTORY. They ave of three {3) types. this includes;

et

Turn OFF snubbers

smubbees: This normally comes into play when over vollage &
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U TRAMSFORMER

THE INVERTIMG STHEP
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Fhe verting sieg
e e wse of in this
specially designed of

This was ¢

ap transio
FA Cranmend powerh.
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k3

The inverter siep
Hi A or kY
abde in withstand the power ansformation a nd also o by able

d?. FEHH]
poing 10 tuke place.

vt are surels
project, can abe be used a8 & step
PAY. And i

iransiormer rated

that rate o0 that § wou

SRR i

gre of the minimum losses 1
BINS B ,
caily tarn

Phis tramsformer been made usy of in i
shy 1o

5 power suppty
browilh albuo automs

ihe

sransihrmer when thers s

down i
this mode. # i actually used to charge the DU C
er there is no supply from the mains (NEPAY
thare s

v the

7 step - up ransformer whonve
The primary :owith respert o

1t
fn this tramaformer ansd lke every other tansfornwr in the market
wipnling
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center-tapped type of
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The primary winding of this power anstormer used is th
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26 THE BELAY SWITCHING B8YSTEM MODULE

The relay switching sveiem beon used hore B the normally open Lype of relay.

Vv

The operations of these rolays that are sctually funetioning it a synchronous wade could

e understond better with careful study of the block dingram of Hgore 212 budow.

et gapable

s

B Relay

Siep down maaktivibraior

Transiormer

- Py s
A A R P ATy

e

¥

Fig 2120 The block dingram of the reluy switching sysies

tion of this two relavs v 1o enable the transtormer

w svnchronous switching 2

b3
H

beon ueed a3 2 step — up transfonmer iy the absence of the malns supply that s during the

5 nyede and o as well be userd as a step - down transfonmer when the power frofi

the mains supply is fully watored 1o charge the DU car battary.

A& 12V, S00mA smep -~ down essformer iy compected permanenily o the
alternating current (ALY roains and then the output s fed mto 3 bridge reciifior foy

rectification belore they then powsr the two relays iabeled Koo and By This s normally

ot for the changing of state.

fe rnubttvibrator cwonlt when

The frst relay By connosis b

there is no power supply coming from the public smains supply (MERAY and this also

v fromm the AL ruaing is restored Bom

dmounnects aiomatically, inmedisely

the public mains supply.

{nat
A
N




To astable

-
4

Subivibrator

S

-

{;;i
FWR-9
R

{6
%,
i
§
|
....‘..w

From public

22T 2 50 s

b w0 poewet ranstoromer

Fig 2.1%: The fmernal civenit of the relay switchang

The second relay Koo also function in such o way that when there s poves sapply

vom the mains, the sscond relay Bi s connested o the primary of the swp -~ op

o,

wmer bt when there i3 no supply from the mains, ¥ owall

disrannect for the By 1o be connected
From the sction of the two relavs, it s clegr then that they both functions
synchronously in that hoth of them cannol be comnecied at the sanm ¢ b, A% one i3
onneeied due 1o no supply from the AL mains, the other s disoonmecied. And a8 the Rio
is connecied dus o supply from the maing, then By, s disconnecied.
The eirenit above describes the connpction as By Is connectad to the axiable

¢ iransiormern

sltivibraior the B s connected to the outpt of the inverting powe

THE CHARGER SYSTEM MODLULE

Yo
~3

il g w12 e
batiery

2y

G?

z%{} Li{f ST
lains rransformer filier oirgui

g 5 3 : Fo vyt I o .
Fio 214 Block dingrom of the charging sysiest modile
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B oo be noted keonly here that one very Inlorosting aspect or part of the charging

section of this DO - o - AL converter 1 that the some power transformer that was nsed

tor the stepping up of the voltage in the nverting mode is st the same ansfrmer that

i been used $0 a3 o power the charging unil that s #t b sl been used 1o charge the 12V

o

de ar battery whongver there i power supply from the mains,

The cutpn is then comverted 1o D affer § hay been passed through the restifiers
ciwoul and through o low pass fller, and # should be carefully noled thet the outp
woubl be 15V divest currentt £d0) beemese sinoce # will charge 8 baitery of about 17V, the
output vollage owst be o bl greater than the voltage of the battery so that ¥ will be able

s oorEn i

Fhe direct currend (D0 outpa, whoeh 8 13V Jdoo s then used 1o charge the battery
by connecting ¥ through the controllahle charger t;is(:‘iii
The controliable charger olrodt B8 g special switehing device that stops the charging
current from Howing inle the battery shenever the batiery i fully charged 10 #s
LT CADRCH Y,

fr s of great unporiance to remember here alio that the controflable charging

systemn of this proesd can be set to any charging level that has 1o be within the Hmit oy

of the D3 supply gotien from the step — down wansiormer,

The controllable charger cirouit systemn has another oporiant advardage in that 3

helps o the protection of the batiery™s e span that i helping the DO car baltory last




RO OF OPERATION OF THE CHARGER BYRTEM.

g
1
H

w mode of operation of this ol toportant charger svstom goes thus b Hrst of

3

s, det me state here thet the coutroliable charper g we

- comdrol oo

ke

winch v entrusied with the task of repulating the vate or amoant of the charging of the

2z

direct current {20 car battery, Now the sensiive component that s saddled with the
responsibiliny of the defection of the car battery voltage leve] is the rener diode, which s
compesied across 4 resistor thal is beon denoted as Ve ol vating TEREY which s spegially
used w0 select the amount of maximom charging voltage of the car battery betore iripping

O wookd occur ax the volisge lovel exeeeds o,

¥

The resistoy been mbeled as Roin this oiroult, will be aoting as & curvent Hmper. This is

apecially put there so that It will protect the zoner dinde from been destroved by the very

3y

bargs current corning from e 20 cor battory as could be seen fom the ciroalt diagram

clow labeled figure 215

s VAT
e TEtTOYY

ik ' {%“ e 6 ’X L1k
: E
3

3
<, i




Taking a close look of the cuweunt

tihe wener diode s commole the reverse biag polarity in such g way thas when the

vedtage of the battery charges up 1w the required voltage thal corresponds to the zone

%

dinde il divider, then the zener dinde will breskdown allowing currest

1o flow out of the base of Oy {where Oy is the first ATOLS transistory O will then

2

heome: rated and the outpet collscior currem of O will How uil o the base of O

seiting (o OFF since the are connected in the Darlinglon pabr method, as can casily be
moticed from the ooult disgram of Bgare 205 above,

Uioing farther, the putpe () Owhere Qp is the second AT01S transistor) will then

&

becomes srounded beeavse curent B pot fowing sinoe B has besn set OFF, This will
then set the power MOSFET that is connecied i sories with the 153V do sourve wr switeh

OFF the

sing wnit Any mornent the voltage drops below the setting ON of the

]

varihle resistor by the resistor labeled By (10k12) connected to O In reverse bias mods,

v

this Masing process debves the 5 io ssturalion and current Hows through

gate of the MOSFET which will then close the cireull and then the cha

v ihat s conpecting the gate of the power
MOSFET (IR ¥ 48) 1o the negative terminal of the souree discharges the gate ek there
15w enable mpul

Then the resistor labeled By (1k83y is conpected o the LED. which i3 aclually

s an ingdicator, This is understond hetter with the

aciing as a curren o this diods serving

bl

dizgram lnbeled figure 215,




1B THE BATTERY VOLTAGE LEVEL INBICATOR MODULE

figure 2
dropsio 4y bearest mintmum so thal the battery charging would the cormmence ggain and
wittie doing this, the [ife span of the hattery i saved Fom damage In as moch as the
wverter v ON. B owill enable one 0 adinst the charger svsiom sefting so that te oy
battery is nod been over charged.

The circult consisis of three Hght emitting Jede (LEDY udicators with the
codoars of velow, groen, and red with sach been conneotod i suvies with 4 roverse bas
pobarity zever Giede of vollage vatings 10V, TV, and 12V respeciively. Tu sach also ix

commected a 1000 resistor i sevies whore each of the rener dindes commented is actually

goting as g current fumier,

- Y o g Y
{; K &Yé»‘i'«"ﬁ

Yig 200 The circidd dingrom of the hatiery voltage fevel indivator. G o Bed
= ' - | g Wom e

Whenever the battery veltage s jumt above the roner dinde rating. the zener diode
wifl just breakdown allowing corresd 10 fow 5o a8 10 enable the leht coitiing diode

{LED to come O and i goss OFF again when it % i the reverse or viee — vorsa, It v

b
)




wnd very well too hure that this simple eireult had 1o be incorpormied w80

b noted cleg
a dighal multimeter will perform which i

ks predect i thet i porforms the tash, which

actusily meant (0 monioy e Wehaviour of the 130

,w«
]

THE ORENERAL I ‘ii}ﬁ 3EOOF OFERATION OF THE ENTIRE CHROCUTL

freees
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220V output
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¥

sranmiorive

- Battery
E-8
-3

Y from
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-
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&

e

&

Stop down

Trapsionner

Cimverter aystenv ol ger.

317 Block diagram of the entire DO — 10 - AU

asiey t understand by

oy would b

The mode of operation of

ey
I
I

comsidering the block diagram shetched above of figure 20
Thers are 50 many types and designs of the divect carrent © alivrnating current (D40
ALY taverter, bt the type of design made use of in this project |
The asiable multis

AL LR

ol power EnEISIons,

b
ek

el with the use
oy of B0,

s the pulse aignal af o frequeno;

3
thas

assigned with the task of generat
The pulse signad been generated by the astable supltivibrator circul i i

drive the Bipolar Junction Transistors which are bren conpecty tin paratiel and also of

Ty

s the simple fype

dhyator chronl is specml




the push and pull configuration and this conmeetion i se as o be able o get g large
power ouipu anmphitication so that 8 could drive the siep — up wansfbrmer which 1 2

rye

coter tapped type. Two relays are also usedd; the relay

3

s laheled Boo oand By are been

el

powered by a difforent transiormer, which s connected o the public mains.

ts is of great imporiant 1o note here that tis inverter i the OFF LINE type which
wenns that when the public slectric supply is in the OFF state . the relay lnbeled Koo will
conneet the astable multhibrator and then the inverier iroull and already the 12V baltery
had begun to supply 8 DO vellage of about 12V de This then goes through the 1RVA

¥

power step-up ansforiner which will then siep up the veltage w about Y a0 and
# %

then the slectronie gadgets 1o be powered will be comected at ! the puput, Mode also that

the second relay laboled Riy will disconnect the public maing from the output of the

inverter immedistely Ry connects the astable multivibrator,

Mt

Then when powser from the pablic mains is (N or resiored, the relay Ry owid
smmediately disconpects the battery fom the asty hle mmitivibrator as the second relay

R, o commects the mains dirert) s ol the inverier continuity, Now while thi

wis done. the sarne step-up transtormer wsed lor the sversion fom 12Vdo 10 220V ac
will then be used a5 2 step down fransformer and sieps down the vo Hage fom 220V acto

¥ 'i

ahoul 15Y de. The eanpu w the primary winding which now sevves a8 the st

due 1o the inverting mode, will then pass hrough o conlre tap Gl wave restilior and then

the TR0 cutput will be used o charge the through the charging unit as could he

spen from the block diagram of figure 217,




CHAPTER THREYE

CONSTRUCTION AND TERTING

3.3 DIMNSTRIOTION PROCERS

Betiwe the eonstruriion of the project proper bepan, § oarvied oul a stimulation of

grtive choud @ g computer with the use of an ¢

s
jap)
-
e
e

ob all ascertain the wigueness of the cironll and 1 the svstem would be functions! and of
course # did

S0 when all the buy Uses have been made, 3 owas thne o hoild the reguited
prodoivpe of the project ol hond. This began with the astable multivibrator cirouit, The
astabde multivibrator ciroul was fret dewloped on ihe leeadboard 50 as to gvoeid
dumaging the component 85 2 resull of remosval i when placed on e Yoo board

permanertly and abowt been removed. The ouiput was grounded twough the Hal

P

prsiting Jiode (LEDY 5o a8 to view the behoviour of the astable mudiivibrator, The output

feguency was tested using o digital multbneter o gscertain 18 sotually
The LED on e broadboard was lator removed and then the output of the
sntivibrator was connpcted 1o the base of the power Uansisiors, which were sheady
ponnicd on the bheat sink, The signal of the oulput was also tevted using the dighal
autitimeter. The 12V do relavs wore then mounied on the breadboard along with the

wverter aid the charger cirvuit combined to form the expectod operation, The LED of

the battery vollage lovel indicator was slso designed on the breadboand and then ¥ was

testesd with g polential divider, which is been connected across g hattery source o as 1o




¢ that 1 is sctually responding o the variations of the vellage fovel frons the battery
when the potential divider s been varied.
wow after the actions and responses of the relays, that iu, the ability of the wo

relfavs w change from the AL mains i the hattery and viee verss swas tested and 8 was

realized that the relave wifl come ON at the same thne bt with not o OFF af the same
Vi, aned tis posed a big problem. This has o be corerted or modified

3.2 MODIFICATION,

Recause of the abnormalitios that was notioss] from the rsult of the prelimunary

test boen carried out during the corstraction # becume obvitns that mdifivations has o

b prade o0 95 10 achizve the aim and oljectives of the projeot and aleo make workiug o]

the project possible and to clminate some damages which of vourse was nutunent.
When i was clear that the twe relavs do not go OFF at the same time, becouse 31

this does not go OFF at the same time then whenever there is power change over, 4 will

b noticed Ty the eapipment since there will be delay inthe change over from the public

BOWRE
s

mulng 1o car hattery. This was corrested or modified when the capac Hor rall

changs to a lower mied type, and so this problem was splved. The rated value was

changed from 2200pF; 30V 10 22008 23V and so when i was tested i the olrowit, i

worked perfectly since the change over that is the respomse of the relays come ON and

used for the festing did aot notice the

ihe same time and the electronic gadg

change of power supply from the publis mains 1o the use o var battery and vice versa,

v

The problem of overcharging of the 12V do car battery was eliminated when

oo
H

<

charger circull was introduced In between and then the charging level was comsequently

controlled and the over charging of the batlery was stopped. The heating up and formsng

iy




gt norod voluage

el

of the baitery elontrobite stopped and the buttery siartod char

Alo, the heating up of the LED voliage level ndicutor alan mstantly stopped when the
1500 vesistor was imroduced which actually acted w5 a urrent Bruting rsitor in the

P

Pigw the power transistors woumied on the heat sk wad by the
addition of bwn power Uansisions also connected arallel slong with the one already In

the cirouit. This of course mproved the power output and also minimized 1 thies beat losses

stern was re — tesied again fom the beead board and it worked p ety

W

tae
LIRS
Ko

FINAL COMSTRUCTION.

Since B has been cleared snd confirmed that the ciroult was working perlestly

well on the breadbosrd afier the dus and correoiive o 5 hesn mad

{A wt W
-

the pircul, then the whole ciroutt canno! remmin on the breadboard sinee the readbonrd

was meant for prototyping. i has o be lransforred to the veroboard permanently,

he entire ciroult was transferred to g very large veroboard. But before that. thy

final component favoul was sketched on paper 30 as 1o view the appearanee of the

component oa the veroboard for compatibility and sipphicky i other not 10 make 2

mmistake during the wansfer and soldering on the verohoard.
Jumper wives were also used 10 connect i s0Mme CaSEs W here g vyl the
step by step sokdering was done bllowing the kel on paper and special care was taken

13 prevent shon circuiting and wrong polariy of the various soldered point on the

seroboard,

fad




Mow as the soldoring of the Inverter circalt was completed, ¥ was tested © confirm
Hothere was amy problem asing the nwltuneter and also 10 snswre thers was no short
cirontt and that all the conduchor currend was properly lepminsied. When ¥ was realized
thas i was in onder, the other module that s the charger module, the charger leve

nddicaior module, was transforred loo and soldered aovordingly. Afler soldering, the Ganal

3 was {ransfereed fo the wooding casing slong with the hattery and the wansformer,

b
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3.4 CONSTRUCTION OF THE CARING.

Considering the faet that this project cannot remain open, due o severe shock and
s 1o prevent by severe electrie shock which could b dangerous, the noed 1o construgt

e e::z\zw

The casing of this propot

>

we stmilariies with the desigs of conventional power

POt AL tverters, plywond was actuslly chosen and carefully desigred to contorm

i the features of the conventional powsr inverters. The size of the Veroboard datermined
the dimension of the casing,
LY

I

Abtoweance was also made for aponing where fresh air could enter the systen s gs
o sl proper vestilation of the power ransistors, which were abesdy wounisd on the
heat sink. And also fo maks the system avcesstble fTor easy mmindenance, Space was alse

previded for the power bramslormers.

Pasthy, the main reason why plyweood was used [or the casing was bovause of s

s

ey made B beavy and 50 wood

Csings the power transistors and the e

Lad
ot




was chosen o that weight will be seriously reduced and in case there & any partial
pontact sinve dry wood doss ot shock, then the danger of electric shock was averted.
Alse. # allowed the veroboard 1o be sorewed spprodimately on the iuernal section of the

o vernhoard was Hest dritfed through

construcied casing 80 a8 o avoid shorta

appenpriate points before sorewing was done. They were frmly Dghtened at virious

approprisie powds on the casing. 1 was then covered nsing strow 1o aid malsenance

.
s
<
s
WY

CALOCULATIONS,

This b the caloulation that will enalde one to know the value of the base vesistor amd
fecdback capacitor on the satitvibeator {asiable tvpe) ciroult thel 38 needed to produce
the expeotod power by the pveriing module.

Y seprrent gain of (=75
Vosourrent gain of O =100

Mgmssoondary mamber of larns =1

spyiroary munber of foons =1

Leseeondary winding current =7
Loprimary winding curren =7

Y, sinee we made

Mo the output power been expoctod in thiv propect 19 00V A gt 220
use of weal transiormer,

i PIY = SHYZZD = 4004

The turns ratio of ansformer 1N = 1
We made o transformer {ideal) foromabar that
z? N,a i ?\




o

feod
3
wd
&
Fon

t
.

L= TAA
g:."l_? 4N 74:{?&

fop = /W = 7400 = 744

b= o /Yy = (L7475

oy
o

IRV

i o= 9 9mA

By Voo -~ (670, = 12-0.6/0.000% = 1 1550
By= 115k

New the walue of the feedback capschor that 5 regul

e b genorate an ouliai

© b5 given by the Dromalar below

PG00 RO

But By = Ky

Ly
Lo
i
st
>
d
K
.,
o
AN
o
J
-

Raking O the subject we then have

013 6uF

e
&
5
€3
e
N
&

oubd not get the above valaes of the components due to # soavailability

i the markel, § oow repluced the caloslated values of the componend with is ok

vatue of the component that will produce the reguored power ouipul. The nearest valueg

preferred worelly replaced with 12807 and 1 reploced with 1.2k ohms, 50 we then have

Lad
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CALCULATIONS TO DETERMINE THE CHARGING CURHREN

The charging of the battery s a very uportant aspect of this project, this 1a 50 that

the Hfe span of the battery san be projected and extended ton. And so this part of the

prowest wids s Lo Calouls

e and therefore detzrmine the charging cwrrent used in

charging the battery, Lot us consider the diagram below

.6

m,
A
o
e
o~
b
e
e
P

L2% hattery

Hefre the cond

roflable charging system bips OFF the minboum amount of the

charging curren that must be aitalned or achioved when the car battery rated at 12V I

o

is given by the calesdations stated below,

Sy 5 W o (WY }{éM where ¥, = source volfage =15V
£243

I

Yoo Battery voliage = 12V
B = Besiatonee of MOSFET = 14548

% Wollage of MUOSFET = 0.4V

34




pre

Meoe, i the battery runs down afler usage 1o g voltage of 10V, All parametsy
rexnaining the saree while Yy, change o Vv, which the voltage of the battery dropped 1o

v, o have using the L. formusdar ahove

Therelore, we can comlude from here thay the large value of the charging current

‘

crmble the battory o charge fhstr while the controllable charger sutormativally swiches

the ciroult OFF smmediately the batlory retigrs W e

frvel which s actually

124 i this prowet.

w

TESTING

The testing of s project although was dose Intermitiently during the provess ot

construction s that Jouble works would not be done and also 1o reduce the amourg of

stress, For the first case. while tus simudaion was carmiod oul op the computer § was

clear that the cireud woull work comverdently with all things been sgual Mow whils
each of the components was tested and found okay with the wse of digital roultimeter, the
mverter olreutt was st buill and afler building ¥ on the waroboard and modifications
made, #owas tesied with 8V rechargeable lantern battery and was used Lo power 2 rudio

vassette recorder and 3 worked perfoctly well The charger ciroult was alse bulll on the

3 3
H

verohoard and the charging level ndicatr, and were tonted ndepondendy and iy oach
case, thoy worked perfectly well afler the modhifications were carewnd ol as tis was used

3 charge the rechargoahle lantern battvry

{ad
]




When the wholz svstem was coupled together since oag bowas  working
sdependently. Bt was conpecied (o a personal competer with the use of u var hattery of
1oV, This was used pariectly well fo drive the computer,

s the inverting mode was working. the sysier {inverter and charger) was connected
ars AL masins sovket on fhe wall and switched ON and bomediaiely, the inveriing clrout
was ool OFF and charging »f the battery began as the system hegan 1o use the public AU

saaine and viee verss was also dong later

¥
i

Al this happened withoul the computar System iy off which uplies that the

change pver system was done I pucroses sords withon the knowledge of the equipmen
and a0 the oblective of the moisct was achivved.

The system was used o R the following slecironic gadgels andd thne o
working stated below
Personal compuier with scanner and prE s s Sming
6 pieces of SUW eletrin bulbs. o “hwrs
A CASBETEE ORI o wossrs s s s Hhies.

T U Thrs 3mins,

BB URE o nrrreereenes orssenesssnins erer oot ST i e erneeereses e Shrs d5%mvns.

RESULTS OBTAINED AN DISCUNSION

Lk
¥

Afier whole evstem that 15 the DO~ AL Inverter and charger system was coupled
ami tested, the resull obiuined from the testing of this project was so smazing that the

outpust voltage that was supposed to at as yoliage of 220%, # was realized that when # was

connecied By By that is In the inverting mode 2 very guick messurement with ey digital

mltimetsy guve about 275V and latey a1 gbout 3 - 10 mingtes, the voltage siabilized o




TR, and did nod drop agein. Infect, ¥ owas preferred 1o the public AU mains supply

el b

>

foon MEPA which was aotally measered also and the public maine supply was
Huciuating between ROV - 200V,
b

And so the mverier was even suppliving more than the public mains AL power

arsl w0 the mverier was wsed 1o power the electronin gadpets withous the use of
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3

Several provautions were taken by putting together Sus project, This was done 1o
ensury that the system was working well with the componens nod damaged i ihe
process of comstroction 50 85 W mainiain g low cost of production,
SOME (7 THE PRECAUTIONS INCLUDES,
1. Vhe cwenlt disgrare was oHowed during the breadboard and veroboard stages of
the consiraction.
2. The values of the cwonll componenis though not exacily were enmred 1o be

&

hosed 1o thelr caloploted valoes,

Led

The correct polarity of the component used were correotly ascortainged b

soldering so gs to prevent internsl damages boen done to them

4. Proper soldoring lechmigoes were applied, stray soldor were carefully removed 1o
aveid short crcuit, High grade soldering load was used also,
A The canpan voltage from the systern was 220V and so bolbre comgoting any

eguipinent § pul off the svstem 1o avoid serve electric shoek,

6. §romde sure that all connections were tpht and socket was fining.




CHAPIER FOUR

4.} RECOMMENDATIONS FOR IMPROVEMENT

For further inywovement on this work, ©wish to reconnend lo any sindent that wishes

o erhark o this project with the bllowing: The stodent should oue a larger battery
voliage source so as 1o reduce the number of turos ratio of the step up bronstbrmey
because the lower the turns vatio, the higher the efficioncy and then the lower the input
cugrent and copper oss in the transformer, The studom should alse use ntegrated viroul
exammple 555 ter since they are 2asier 1o bandle. The siudest should alsn wake spase
tor the use of soluy to charge the batlery. The student shonld use sutoamatio charge clroult

instesd of the controllable charger used here.

4.2 PROBLEMS ENCOUNTERED

i s undonbiedly that for such » complex project and as spplied 1o of course sl

proweis, that there were 50 many problems eneountered 8l the course of

prowet iogether, Eaample Minns, which i where T actually carried oot this peodect. s a

gy cormercial area and so gedting some of these compnnents were not really easy,

Yk

siviple of such component s the 10OV A step up wansthrmer, which | bad fo vl

una stato o parchase snd the power transistors oo had 1 be honght in Kaduns siate

Yy were nol ogvailable in Mobma And unfortupa the JBOOV A dop-up

apr when broaght back to Minns and tested, was nol working properly and 5o

fund to rotuen o Kaduns ausin for g changs,

Aapotber problom encowtered mostly was tha sivce this prop

poveer, many of the comprmen ke LEDS and the zoner dicdes got spoill or burst o one




e wii

sirne or the other of great concern was the same kv power (e

sfier % wecks of purchase, # really got me off balanee as faed 1o leave evervibing again

for Kaduna to buy another one.

Ome other big problem was from the almighty MEPA shat seiens power suppy al

Hed

affeciod my work while doing the soldering work and o course
sibility of two or thiee howrs of
pywer supply daily.

4.3 SUMMARY

v ami power are Lo (hings thal are o pecessity & fife since sleciricity s

e of the haskbones of development and # is central 1o the Iunun erpenends. i an

sptind element and sspert of our society and development as we i, due o the ever-

increasing dewand for # singe life wouold have been completely wnoomioriable with out
i, sl therefore, working on this project was really challenging, however, i actually

3 e s mch

turned out 1o be interesting and very much enlightening bovsuse it expuse

wr the generation and transmission of power and broug ot the course FEE 514 power
cleptronios to my door step of understanding waking # easier and d theretore, drove the
course home.

i was noted however, et the differonce between the ! theoretical values and
those praction] values messurad were partly due @ human errors and approximations

e i the values of the component, These ervors are practivally ey ritable,




O LURIONS,

To say that this project was conchuded  succpssfally i of couwrse an

understaiernent minet, i thore 15 a betler wod o vhen suooess; this 1s what should be used
w0 qualify the outcome of this projet, The design, construction and testing of 2 SO0V A

#, 2

PR AL inverter and charger and as an unintersaptible power supply {UJPRY s the

cheapest and most sonnomical o prob cotion of elevironic gadaets and eguipment both &

homes and in the offices, It i vary cheap mwbiain comparsd o olber power
generaling systems or seis i does not produce smokes since i does nol involve the
mrping of fusls gnd so does not nee o fueliing av is beos used by power gener sting owis.

i does nol produce noise and disiractions, which 15 associated with o gengrating sot o1

o~

the same capacity. The generated notse from generating sets coulkd be vary dist urbing and

anbearsble; this peoject takes care of thuse disadvantages and distractions.

Pais &,

The cost of producing this system 15 aboul HOUERY nuira, which is cheaper than APC

4 14

G0 AY | which currergly sells o the sarket for about #25008 nadra 1o #30000 NAWS OF 20

squivalent power-raiing generalor, which currs sells in the market for #3000 nair

0 £VER IO
Conchusively, this project was a very interosting aspoect of my academic Hfe and

worth going through by every gf aduating wudent. Infact, B met the AN G

" -'.‘.‘/ 4

o the project sinwe # redued cost ond made Hfs easier and as well as solve the problems
assnciated with generating sets. In g nuiehell, #towas 2 very huge suceess and % prect

worih ey

‘..

¢ and cfoourse vesting o
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