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ABSTRACY
ssoad o the clectriody

Tioe to the ne conlidenee that the toeming populace bas s

1§ shodding and the

supphy given o thers by NEPA boeause of the o

by in e hazardous 1 varus

rregulariiies e slectrioily power supply in Nigeria, wh

spaortant o develop g DU -

v

rlectronic cquipment and vleclronic galgets, i becwne Vot

a5 to protect s
H

AL mverter system and used ay an aninterruptible power sup

sensitive squipment. 1t s automatically and highly profective o the electionic equprey

Ty ey

in this project, the compenents used i this design velves the use of a push - pull

wriatic relay switching

i driven by an asiable multivibrator, 4

amplifier which & b

i afler passing i through

siern The ouipul of this werter is rated 8t B9KYA SIS

W ~€
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CHAPTER ONE
LENFRAL INTRODBUCTION
i INTROL
that electrieny is the bedrock of development and the bepinning

s undoubiedly

5
5
s

o urbanization with the incheon of good road. portable waler and good health fGoilities

and hospiiale HOis vather unfortunate that the national olosiric power authority (NEPA)
has fatled to meet the demands of the teoming populace and therefore gol the name
Mever Expoct Power Abvays for 8 acvonyms { NEPA

The supply people got from NEPA I8 a5 a resel of foad shedding and so due o

this domd sheddimg wineh s consturd and continueus, # Irads o damage of vilal and

such equipmend nchades tolevision,

sensitive equipment both in the oflices and at honw

compuiers and el

By ks

The coonomy 13 not helping maitors either as the prives of genorating seis wihie

o

an allernative has beyond the wach of an ordinary man and oven the people buoyary

o

which i3 highly

enough 10 purchase one cannot tolerate the notse
unbearably and the ot ol madntenancy and fuclling of this poreraiing sgis is rot an oasy
nod to oravck eithor wmd lsstly, the smokes given owl Bomw the exbaust pipes of e
pencrating sois feads e some inesses

Conssdering the sbove problems stated, the ides oD this of thiy project at band was
conceived, that s the DESTGN, CONSTRUCTION AND TERTING OF A SO0V C -

TO-AC IMYERTER AND CHARGER WITH UBE AR & UPE with an amomaiic

-

change of power soorce from the mams (NEPAL




This profect will give an ouvtput of 220-240v which could drive vinually all

v

exuipment both at bome and offices, i will be very cheap for a comon man produring

ne noise amd witheu! fuelling and having fow cost of mabenancs and giving out no

sinckes.

There are twe s oeelt this includes the inverting cireudt and the controliable

charging clreuit which actually does the charging of the car battery which will fater

dimcharge ix direct cwrent {13C) to be inverted for use by the electronic equiproent and




P LITERATURE REVIEW

A world-renowned compuler pum onee saxd “SOHERNCE AMEY TECHMOLOGY

b

wverter circu was sdeweloped or introduced by an wrican company called the

%

HEART INTERFACE in the vear {1985 8 known and ackpowlsdged leader in the

manfacturiog of inverter and charger technolopy b

o~

Ax the vear passes by, and

te

wobe precise iy the vear (1994) there was an
sprovement i ihe inverter technology as the power MOSEFET was then iireduced for

the main povwer output of the mverter circuil, The power MOBFET was used g0 that #

could make the design smaltler, and o swilch rger corrents which is better offihe use of

Papolar Junction Transistors (B

Hlowever i the early (1998 this was used 10 ¢

s the Lindntovraplible Powsy

Supply {1LP.R), which can be used to drive compuler svelems and other elpctronic

gadgets st homes and oflives when there = sudden power {arlure, In o nuishell, lhe

uninterruptible poswer sapply (UL s the most economival, usefol and also stress less
frverters oiroult designed for the generation of power (o complenent the NEPA mains
supply meant for today™s technology. Today, different inverters wd chargers are i the

o

prarked.

.‘
\-"

oot s - 1 1udbe r
. very veliable and wib o ver

This mode of power geperation 8 cheap, nodsgd

athare rafe, and so worth baving one af bome or offices 30 as to prevent damage of

computer systems hand disk and some electronic gadgets due to unsieady power supply

from NEPAL




1.3 PROJECT AIDS AND OBIECTIVES

ahns st obpoiives of every

Asoat s owith the wsual saymgs thay

o beiter the hie of the people

prowet undergone will be o solve o probient and oltos

or pepulrce with g less cost for constraction. Consequentiv, # s not different with this

prowet 5 s maper amms and obiectives s targeted at achioving an output of 300V A o

L

v most of the equipments and clecironic

GS9RN A of ] 2405 which could at e

gadeets af bomes or samples i such gs wlevisions, radios
mutiimedia compuler sysien,
it is alse aimed &t schioving certain fovel of onorgy consorvation from the mains

supply IMNEPAY so that it weill cnable us o restore the potentinl energy ol the battery afler

using oposwer the cirouil,

This prodect al hand will also enable 1o achiowve an 3

-3
;

a var batlery of about 12

"J\'V 7oa

Yoty g peblic mams of abool 220V 240V and then vies versa,

s

oif on the process of using the samo siep - Wransiormer vsed m the

nverting mesle, as a step — down trapsiommer s o batlery during g




.4 PROJECT GUTLINE

This project s specndly based on the dess von il losting of a

BUUY A o GRKYA Daect Curreyt o Allernating (R C0-ACY inverter and

speciat apphication as an Unintervuptible Po

by-step analysis of the siages of the desipn s given ax shown below in the chapters:

CHAPTER OME

This particular chapter talks more on the genevad Introduction of whatl the project at

H

harsd does, what thew advanteges are, bow they mabes o casier and Improves the Bk of

the fecming populace. The detadied lteratore roview ui e projoct, and then the aims

and objectives of why the project was undertaben

CHAPTER TWO:
This chapter two deals more concisively on each wit or module that makes up the

sutwe workimg System, the operstion of this mwodule and thelr circuit disgrams, This

wwhudes the charging module, the wverting module, the inverlers i goneral torms, the

ransistory and sloo cuthaes the do and modes of eperation of each modules and

fially on the design and oporation of the ontire systom and also the calvulations used

get the vatues of the components used.

CHaPTRER THRED:

This partivalar chapter deals in details ¢ o process ivobved into the
design, the lesting while the comtroction was o the modilications made afier the

consiruciion was prelinunarily made, then the fina! comstruction made and then the

complete viroult diagram of the entire system coupled together, Abo included here 15 the

L)




. 3]

constrection of the casing for the project and why such material was used for the casing
At Dinadly the maior caloulations that are invadvesd

This chapter also deals whelly on the major 1osi smaducted on the ontive circul

il ien sy the Duished work o power some elecironis gadgets, and alss on

i

that was oblained Fom asing

the system foy the teatiog and talked alse on the precations

that was taken or followed in achieving the positive resely

CHAPTER FOLIRS
Fus chapter dwells spueifically on the recommuendutions for the mprovement on

tHus project for any up coming stadent whe wants 1o embark on the sane p

probicin thal was encountered i accomplishing e e sumrnary on this project

that was undertaben, the fnad conclusions made # also inlls on the references that was

made 50 as w accomphish (his report that was writien,

{3




CHAPTERTWO
1 EYSTEM BESIGN

Fhis chapter as was coarbier sted i the proyd ine of vhapior one deals

wholly on the actual breakdown of the entire ciroust ayas

o ko modules {wuts), the
sporation and detatled cxplanation of cach of the modules, which makes the complete

working sy This modules o units will include the astable molibvibrator umit, the

charger widl, the transistor unit, the bauery vollage lovel indicator unit, the relay

sweitching woid, the inverting bunsformer unit and of

vhe ipvertig anit whicl &
ihe heart of the whoele systemn Al of the above unita, sach has they own characiaristics
and mndes of operation which s backed-up with disgrams and sketohes are been wriien

o fhey are then been mierconnected 1o form o complele operating and functional

syatern, which we now reter to as 2 DCO0-AC inverter and charger sysieny

2.2 ASTABLE MULTIVIBRATOR MODULE

This is otherwise called g brew running relaxation wr siably stale

ab ail, but only two guast-stabic (hall stable) states botween which # heeps oscillating

cortinunusly of its own accord withoul any external ex e, noither of

the e fransi

sors reaches g sleble state, When one i ON| the other s OFF and the
cogtinpously switch back and fovth at g rate depending or the RO Gme constant i ihe

cirpuil, hence i oscilhates and produces pulses of mark-1o-space ratio and morenver, two

o notad here that

the transistors do not work on the Hrear vepwon of the charmotoristics.

B3
7
I




MODE OF OPERATION OF THE ASTAR

Tl

i, Y. by -
R OraL R PP pAL LY
P
. i
) b 41 7
I'd st > & aexn & PSRN
.....
g
The circiat diagram of the astuble waidiivibraor.

The cwouit operation would casily be undersiood 1 s resvembered that due 1o the

f3iadt

te

P

sysiest is such that Oywilll be rapidly driven 1o saturats

H NPT 1 b
Hage drop across ¥y i

Since Oy i in saturation, the vo
start churging throuph o This clarging process wi

cut OFF amd the voltage at By will be vero,

The voltage across Ry at the beginning of the pro oo aind 8wl continue o

p

drop until the potential difference s below (Ve -7V which will eventually revirse
bias Oy and then drive O 1o sslurslion,
When Qs saturated the potential at pobnl B s Voo and capacitor £ will sian

charging through R The potentinl head of B, a1 the heginning ol the charging of € is

Yo, which will set Gy OFF by forward biasing 0y, 10 t dhseharging af that point,

The vollage scross By will continue i drop untdl 3 s below (Voo 0.7V a8 can e

seen i the figure above, the time in each state depends on the BO valoes,



teh below that the OFF-nme e Oy s T 0069 B0y and

Hence the total poriod of the wave s

Vo T Ty s 069 (R0 R0

B Rl oand

This therelore means that the bwo stapges wre syonmneirical that i3 10 say
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2.3 FTHE INVERTING MODULE
THHOINYERTERS

P

1ok mode diect

current o alfernatmg curren inverters are applied where

the obisctive is 10 produce a sinusoidal allernating er opipel whose oy

frequency can both be controlled. The switeh mode Inverter is a converter throngh which

the power flow 18 reversible. There are inverters ieephase and thres-phase

affernating current culpul,

Yoltage source mvertors ean farther be divided oo the pulse width modulated

verters, In this type, the magnitude sud fregueney of the ouipl s been controlied

while the input divect current i8 essentially conslont, The next one 5 the square wave

wveriers, i sehich case, the joverters contieds only the fresueney of the ouiput, while the

magndudy romems constart. The last one i the W phase nveriers with voliage

capcellation, this particelar type. combines or s vharactoristios of pulse width

mudulated, and the square wave inverters,

HINGLE PHASE INVERTERS

HaLP BRIDOGE INVER

Here two egual capaciiors are comweoted 0 series apmss the dirent current
wpts, and thew junciion & at 3 mid poleniial with a voltage across each CAPACIOT
sufficiently, large capaciiance must bo wsed such that B reasonable 1o sssume the
periential at pomt Y07 remains essentially constang wih nuspect o the diresd current {do)

f"./
3

bus N as seenon the diagram of figure 2003 shown bolow,

1




.
.
.

‘fs% AT, €39 I P30 & £ e Dhiowdes

o & O o= capacitons

o

{3 SEr Cuyvend.

N Vo = Ouiprat voltage

i pvgngegrant e g Fhain Fem i rrmanrgn ittt B eyt e gyt iy & o Ay
Pha: current betvaoen the feeo capacitor O and capacitor £ having cyual and vory large
.. o mvrirct cEiesdoben e
valnes must divide eguatly,

When To o OM, either Ty or Dl conducts o the divection of the output

curvent b, and L, splits egually between the two capaciiors. Simtlarly, when T s in the

T.oor B eonducts depending also on the direction of the outpg current
2

v
e

fo, aned 1, splits equally belween the two capacitors and so capaciiors O and O are

conneeted in paraliel where it will now by actin i 8% 4 diveet current blocking capaciiors,

FULL BRIDGE INVERTERS

\

Pheve 5 aleo the full bridee nverters, ther modes of operations are the same
onty tmd w this case, there are four {4y dindes and four {43 seadches w the Bl wave
bridpe mvorters tvpes as could bo soon from the dispram shown below i fipwe 204,

The diodes in this case are reverse biased.
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Vig 2.0 4 full bridye inveriers,

They consist of oo nne {1 ky
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g
=
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3
9
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rous

seferred over the hall bridge inveriors

arrangoment for higher power ratings, The output of verder leg 13 is pepative of the

imverter ey A output. Whes 1o, s ON, and Vao s cqual s 3V 2, T is abso ON and Vo

For half bridge inveriers
¥ 3

} i A4 Wy .}!’2 !

;o FHP2 Y
gRgntLs

3 — - "-') 25 -
;.; = N L Lo g g

The maxinwm swich ubilization ralio 5 given by
= {E”]mim;;zx}:’i*-}%";? I ';{:;f?
w316
For the full bridge invertors
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wh, this is the type that T actuslly made use of m this project

They consists of theee { iy sach phase and so

each mverter eg s simadar {o the one used for desoribing the basic one leg

4
35

sy ertar and

L T NP NS SV ton TS SN Winiy e e
sl ontput of one ieg ihat 18 VAN ’.v»‘eriiii sospent i ihe neg id‘;x i

b current s

depends ondy on ¥V, and the owiteh states, AL any wstan, onge of the e switches i a leg

o
1w oabways UM, The inverters output voltage is indepondent of the divection of the foad

currend 83 shown u the disgram of fgure 705 b

ot
Eay
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Fag 205 Fheee-phose nverier
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FHH ENYVERETING CIRCULT

From the bnowicdge that we have abool mvens

WG STOEE TRV G{'&Z'Eﬁ/i’.!'ﬁ&?ﬂizjf

apply our study of the inverters 1o the nverling cireuit, which is ol course the mam part

v

of this project i that # aciually perk wtion or wnversion from the

direct current to the allemating e bock diagram

o i‘cﬂdl“ 2065 below,

‘ii‘

Myl power

O U
i rapsibniners

Fig 206 Block dicgram of the inveriing cireuin.

Aswas cartier stated, the nverting civouiisthe most imprtant part of (his project sinee 4

&

does the actual conversion from DO - o — AL it invelves an astable mulivibrs

which generates the pulses ot S0Hz which s been

i e the Bipolar Junction

b Pull configuraion

4

Cransistors (BT which are of the Mphd types commeciod m

shat it would be able to power the step - up wanstormer. The 12V do power seipat
wiil the through the step up powsr tansformer, be slepped up 1o about 220V - 240V
alternating current 3l the outpud.

i

Vhe peneraied and final 220V - 240V alternating cu

WO

fiiter for the pulse wave ouipul power sigral to be shy o ibs sinuspaial cguivalod.

This is now the signal been used 1o ran the elecironic gag




COPERATHIN OF T

B SUUUUUOURIR A4

% fmanacmsman

e
ARV

Fig 7.07: The DU - e - AU inverter oirout,

The operation or warking principle of this Lanss

31t
will be best endersiood 3F the circuit diagram of fgore 207 above is oritically studied.

T

The output of onz side of the astable multivibrator 1 sor

ted o the base of four power

Bipolar Junction Transistors all conmeeted in paraliel na By

- Pl configuration.
Faeh of the four {4) power transistors has each, a 200 shme (O) resistor connevied

10 their base, this kv responsible for the cureent Britations and also for

ey
oS

he proveniion and

protection in vase of the breakdown of any vne of the power tray wisiors so that it il oy

5 5L

direetly affect the adiavent transisior. The power transision

To schicve z Jull wave mavimom power ampliffcation. the woansistors are
connected i the Push and Pull confiperation order, the vuipu from the ansiormer 8 in

the form of pulse wave signal and the fler placed al the outpat i meant 1o change the

puilse wave sigral to o sinnsoldal signal which i what is aciunily needed o drive the

.

eleotronic gadpets that are been connected 1o 1



s actuxtly acling as & surgs
LT B0 05 10 prevest

the overshoot of the cuipil v

~ from the transkormer most

spectally at the point where there o a change of power 5o

e or supply from the use of
s et current &

batiory to ihe use of the public mam sup

EPAY and vics versa,

THE TRANSISTOR MODULE

The need to wiile on tansistors i this report B

S

imple foer that
transiaiors wore muske use of exiensively i the project and so the veed o discuss abuut
and their seitching characlermties.

A power Bipolar Junction Pransistor

stor (BT has o vertieally oviented four {
of ahernating P type and No type doping such as the NpN transistors

transistors. The have thwee (3% ferminals as idicated

1 disgram sketehed below in
708, they are lanbeled os collector, base, and the

P eHeotor Collector

S Pl

5 Feoier

ka3

Fig 2.

<
s
X

08 Circuit svmbol of Bipolar Junction Transistors |

.y
P
N
o,

Rt
.

Phe base is the s termdnal in power soplification; the cutput terpunal

collector while the cmiter i3 the common between the gt aml the output but the Pal’




transistors has the oppeeite type of doping in cach of the yvers. The Bipoler Junction

Transistors (BIT) we cwrond conlrelled devives and bose curvend must be supplied
seepr thaern i the ON state, The direct current gain (BFE) s usually only

awer fransisiors and so tbis devices s conpecied somelimes in o a

e
L

wgion or trple Darlipgion configumtion so that one could achieve a very large
e the gotive region, the base - emitier unchion (8 - Y is forward based and the

collector - buse (U~ B} &8 roverse blased, clectrons arg ted into the base fom ibe

omitter,

s
~

x
Yo fsat) LS ?

i

AW BV clupanteristios of o B

-
e
o
#5ed
o
RS
-

And holes are iyected o the base o the amither

For the switching characteristios of the Bipolar Junction Transistors, To swich

from the OFF state to the ON stawe, charge must be sy
storvd vharge distribution are extablish e amd maintained i the transistor. However, the

turn-ON of the ransistors involves removiog all of the stored charge in the ansisior




»

This i merely achieved by reducmg the tase

it relying on ihe

internal recombination process in the ransistor to remove the charge.

'ibt:f 3 / i i wond

\g;};‘ ‘;;75 ‘ ) v Yhg £l

Evy awing —_—

» ——

SN

Yoo g s

P

Fig 2100 Currend aond voltagy waveforas of ik

sheid Ggure 2,10, depicts the current and the voliage wavelonms

o s on the ON - stale,

of the Bipoler Junction Tramsistor (BT when the transh

Hois of great bnportance o kuow also tha s ol current can destoy

nsisiors needs 1o be protecied and therefore, 3w wonh

transisiors. And so this i

2

-

Luowing that SNUBBER CIRCUITS are speoally o vansistors by

mproving their SHITUHING TRAECTORY. They are o su, this melwdes;

.

Turn C3FF suubbor
2 Fure 0N snebbers

whan over voliage s

3. il Voltage snabbeey: This normally comes

gengrated due 1o stray industances iy the ciTcul.




THE INVERTING JTEP — LP TRAMBFORMER

bd
1.5
[
i
/
i
.y ;' '{ greeme et
H ;
s ;" H }'
b by i '
+ ¥ ;f ; i
wFy o
=t { H i
r\{ ;4 7 ‘;
LA H &
A {er

i sreansiorser

The Diveriing stop
is pragect is 8 core type of
designed at

s owas spovially
absle

The imverter step -
mer ratesd at PG00V A or TRVA (rransien) powery, |
st i woukd able (o withstand the power ransformation and alsoe to b
, ¥ ooy o take place.
also be used as 4 siep

that yate 50 i

to take care of the nunimum heses that are sured
wie of w this project, can

source {MNEPAL And in

¢ Ay S

s transiormer boen e
Hdeo mgomativally

wer supply from the

L
154

B

1wt

e mains {NEPAL

rogn the g

Fhns

whes there 18 g

arEner
7 car batiery,

Wit Lrgns
e supply |
kel thes

IR
SR 1Ct

. i 13 aciually used o charge the
i i

this nwwle,
Phe

-
5

peet {04

-upr transfonmer whenever there |
1o

spner and e overy otber transiorme
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1y this fransh
v owinding,
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bne and secondam
turns rathr of Fo
5 the cenler-tapped type of

rated iy the
Wi

W3

prisuary
secondary winding s ofiourse 1
Phe privoary winding of this pover trusionmer us

1 oand of core Lype o, The conlerd »1;&%&4; fraveiormer

! function of the power wnverling

sush and pu

irpnsivrmer conbiguralio
eibance the

3 ipverter coutt

3 I

chosen s that i coul
Wi owas used i constrociing the

transisiors the




2.6 THE BELAY SWITUHING SYSTEM MODULLE

Phe refay swichiog sysient boo snatly open (ype of relay.

ma synchronous mode could

s redave ihat wrg e

The oporations of th

e pnsdersiood botter with varefud study of the block disgram of fgure 2.12 below,

-------------- i astable

siep down - msiivibrator

Trapsiormer

o Pawey
""""""" “Fto ransiorey

e -

Fig 2,12 The block diagram of the relay swifohing sis

"t

The synchroneus switching action of this two relays is 1o enable the tunstormer

o step - op transformer in the absence of the maing supply that s during L

iverting mode and Lo as well be used as g step - down transtbrmer when the power Fofa

the mains supply s fubly restored o charge the D car bagd

A 12V, S0imd step - down unnsformer s comnecied permanently 1o the
alterpating current (ALY mains and then the cutput B &d into » bridge rectifier for
rectification bofore they then power the two relays labeled By, and By o, This is nooroally
meant for the changing of stale

e muliivibrator oiroull when

The Drstorelay By, conneots the hattery o the

supply (NEPA) and this also

there is no power supply comung from the public nwi

disconnects automatically, inunediately the supply from the AC mainy &5 vestored from

B




From 194ug ) ) Vo astabie

”,.'E'»t.'x_vs"i}?,."i' ¥ wé,,w,‘ e
- Mg

,g
o
B
=
aard

, RN R -

£ & i e i ;

L SR . T N

el = ; oo % ek ] S
i S

g DA% FThe fnteenal civcuit of e velay switching svalen
The secowt relay R also function v such a way that when there i3 powser supply
from the maing, the seeond velny By 8 connooted s the poimary of ibe step — up

seorbing power lrasformer by owhen there i3 no G the musns, # owill

discormect for the By 1o be onnnected,

Feom the action of the twe relayvs, i is clesr thewn that they both functions

sypohronousty in that both of thom cannot be connes the same fune. A one 15

T

feom the AU mains, the orhes

connected due o me supph discounpried. And as the By,

+

s connwcted dus o supply from the mans, then By s disconnected,
The cireut above desvribes the copnection as ¥y & connecied 1o the asiable

maitivibrator, the B, 5 © conneciod to the output of the v

w power bransiorower

2.7 FHE CHARCER SYSTEM MODBLULE

; /

i H

siep down t -------- wirootifior & p
rransionner | flier

Fig 2.4 ook dagram of the charping spstem mondule




155 1o be noted boenly hore that ong very interesiing

sevtion of this DO~ o~ AL converier s that the sar wer transiormer that was vsed

for th stepping up of the voltage 0 the iverting mods s sl the same traos! ormer that

o bers used 5o s 1o power the charping unit that is its st hoon used 1o change the 12V

de e battery sehenever thery i power supply fromn the mains,

The oulpul s then sonverted to DU a Aer # has been passed through the reclifers

J.

the el

cireuit and through a low pass filler, and it shouid bw o noted that

gy of about 12¥, the

attery 5o thal i will be ahle

tr coptain i

Phe divect current (DH0) outpat, which s 15Y du. s then used o chorge the batlery
by comcting i thiough the controilable charger chroul.
The controllably charger choudl is a spevial sw iching device thw stops the charping

current from Dowing dmo the battery whenever the Battery is fully chergad to i

maimem capacily.

It is of great imporiance 10 remom ber hers alse t silable charging

3 b within the Hmit oy

atern of this project can be sel b any onay ping level tu

o DA supply gotion from the siep - down tra
The vontroliable charger ciroult systewm has anther inporient advardags i that i

sing the DO car batlery last

helps in the protection of the ballery's fife span thal i

4
P
~




The mode of aperation of this all npontant charger svstem goes thus g first of

all, et pwe staie heve that the controlieble vharger 5 2 viry specind control onit syvsiom

which s entrusted with the task o regudating the mile or amount of the charging of the

ghivet correrd (00T car batiory, Mow the semsitive conmonent that s saddled with the
3 E N 34

3

reapensibilily of the detection of the car battery voltage lovel is the zeney dinde. which is

which ia specially

e
S

conmected across a resistor that 13 been denoled as Vi of raling 10k

used w0 selert e wnount of madmum charging voliage ol the car battery before tripping

OFF would coor as the veltage pvel exceeds i

.

15 3 oenrent fmiter, This is

sisior heen nbelpd as Ron this girouit, will by

3

spaciaiby put there o that 1 will protect the zener dic

been desiroyed by the vary

o ocurront coming from the OO car batiery as could be seen fram the ciroult diapram

3

[ A Yoot Frewsyioes © P4
boicsw abelod figure 215

et . Q..w,, i
T N it




Taking a close ook of the cirouid diagram of Bpure 2015 above § will by noticed

that the rener diode s conpected i the roverse baas polarily i such o way that swhen the

voliage of the battery vharges up o the veguired voliage they correspomds to e Zeney

3

diode throwgh the poientind divider, then the ze

sakedown allowang current

i flow ows of the base of O {whare () -0 owaill then

b

e,

omes sabwniod and the oulpat collector comrent of O3 will How infoe the base of

i Oy OFF since the are connected in the Darlingion

J.,v.

wad, s cun easily bo

seiced from the clrcun diagram of flgure 2,15 ahove.
1

oing funther, the ouimg O {where O s e second A0S pansistory will then

bocomes grounded because current B oaod Howing sinee i has boen set OFF This will

then set the power MORFET that s connecied in series with the 13V do source 1o switeh
OFF the charging unit, Any moment the voltape drops below the setting ON of the

variably resistor by the rosistor labeled Ry {30REDY compoted 1o Oy In yoverse biss mode,

this biasing provess deives the 1) 3 o saburation and curvent fows through O 1o fire the

eate of the MOSFET which will then close the cirowmt amd then the charpmyp process wid

The vesistor Be (1EE3 that 5 con

Doyl Or o

MOSEFET (IR Fr 46} 10 the negative tevminal of the source discharges the gate whon there

"

i no enable npast
Then the reststor labeled By (1REDY i connecied to the L87, whivh w actually

as a current (o this disde serving a3 an indicator, Thiv is undersiond betior with the




2.5 THE BATTERY VOLTAGE LEVEL INIECATOR MODULY,

Considering onitieally the eiroudt dlagram below as could be seen in
fgure 214, the vireelt dizpram s actually meand o keow when the hattery vollage lovel

vry charging would the commence again and

while doing this, the e spaw of the battery is saved fow damage in as much as

wverter 35 ORL 1 will enable one to adust the charge e seiting so that the car

wen vver charged,
The circult consists of three lght emitiing diode {LEDn ndicators with the

o

codours of vellow, green, and red with each boen connected in series with a reverse bias

polarity zener diode of voltage ratings 10V, 11V, and Crespeciively. In soch also s

dor i soenes where gach of the zener diodes vommected s aonially

coneced o 10042 rest

;
N ¥ i" 159
4\_. % i:v. < ,? ; ;\51.(.2
------------------ /'/}-.

T
S
YA 4

o
PR
sy
b

B el o ':f..{f.é:ﬂ‘wé
£y = Gvgen

Fig 2300 The virewit diageion of the batfery voliage fovel indicai, ;
i}’_} RS

Whenever the battery voltage is just above the soner diode rating, the zener dinde

with just breakdown sliowing cwrrent 10 flow 5o a5 1o enable the gl omiiting dicde

o

243} 1o come O and o goes OFF agaim when it is i the reverse or vice — versa, 1 i




ne noted clearly and very well too hure that this simple ireuit hud 1o be neorporaled into

this propet o that 1 pertonms the task., which g digital meltimeter wil} periorm which ia

actuatly meant to moniior the hehoviowr of the 1M cor bat

et
Bt
-

Hnverier

o

ii(fi ery Pooiroudt

Leiay ¥
®E

2ROV ﬁ{em

o
-
et
)
o
“nad
o
T
=
el

Ldiogram of the entive I8 -t - AU fnverier svstonv'vharger.

The mode of operation of the ontire sysiom would be easier o understand by
copsidering the Mook dispran shetehed shove of figure 217

Thers are 50 wany Lypes and desiens of the divect corrend o alternating current (DO
ALY mwvertor, bt the type of design wade use of in this prowsd s the simple type
designed with the use of power rmsistors. The astable mullivibrator cireuit s specially

assigned with the task of generating the pulse sigrad at 2 freg

The pulse signal boen ponerated by the astable moliivilyaior cirouit is then used 1o

drive the Bipoler Junction Transistors which are been commweted in paralle! and also of




the push and pull configoration and this conpection s so as 1o be able 1o gol o lape
power oulpul amphification so that § could drive the step - up wansformer which is g

%

cender tapped type. Dwo velavs are s used; the

PRy oand Bis are boen

powered by g difforent tonsformer, which is connected to Bic mams.

v
&
s

i

peae

g3 oof great important 1o nole bore that this inverter is the OFF LINE tvpe which
mais thal when the public eleciric supply is in the OFF stare. the relay laboled By, will

comect the astable multvibrator and then the inverier Circuit 3

ad began (o sup

s poes through the 1RVA

power steprup iransformes i about 220V ac and

then the elecironic pe

o will be comnpected gt the cutput, Note alo that

the second relay labeled Rz will disconnoct the public mains from the vuiput of the

e

iverior inunediately By, vonnends the astable multtvibraior,

Then when power Som the publie mains s ON or resiored. the relay By wild

momediately discomneots the battery from the astable mulibvibeator as the second relay

i~

Ry connpots the maing directly to the output of the mverier contimuly. Mow while this

was done, the same siep-op transformer used for the version from 12Vde o 220V ac

will then be used g5 o slep down transtormer and steps down i e from 220V ac o

aboul 15V deo The oulpud ab the prmary winding which now serves as the mput

ve reetibner and then

[Sony
ey
poo:
Nee
posey
s
=

$

dug o the inverting mwode, will then pasy throwsh o centre tap |

-

the D40 outpot will be wsed to charge the hatlory though the of

o urid s eould be

SRS

seen from the Block disgran of Hpuwre 717

o




CHAPTER THRER

CONSTRUCTHON AMB TERTING

33 PR TR

Palore the sonstruction of the propel proper began, | oarvied out 3 simulation of
the entire eirouit i a computer with the wse of an slecironic work beneh (EWE)Y to frst

o sl ascertain the upiqueness of the cireolt and the svetem would be functional and of

crrurse i did

o

CSo when all the boy Unes have been made 3 owag tme o bld the required

e,

protoivpe of the pregect st hand, Thiy began with the astable nwltpvibrator omoud, The

asiable molivibrator circun was firsi developsd on the breadboard o oss 1o avosd
sl

g the component as g resull of removal 5 when

piaced on the Yero board

permanently and ahowt been removed. The output was grounded through the Bight

o diode (LEDYY 5o as o view the behaviowr ot the ast mmsiivibrator. The outpl

frequency was tested using 2 digial multimeter o ascortam 3 1 actually gave 3Hz

PR

was later removed and then the output of the

mwrpvibwator was connecied B the wiors, which were abremdy

ssunted on the heat sink. The signal of the outpul was also tested using the digilal

pdtimeter. The 12V de refavs were then mounded on the bresdboard along wih the

inverter and the charger cireuit combined o form the eapecied oparation, The LED of

ihe battery voliage fevel inbicator was also designed on the yeadboard and then i was

tested with a potential divider, which is been connected aupnss a ballery source so a3 o




see that 1 18 actually responding to the variations of the woltage level from the batiery
when the potential divider is boen vared,
.

5, that ig, the shilidy of e two

Nesw ailer the aotions and responses of ihe rela

sty for the halt £y ard viee versa was lested and 8 owas

relays o change from the AL

altzed that the relavs will come N at the sanme

w\‘
&

H

with not o OFF at the sam

&

s, This hasto by o

< @ by ool

et
£

MOMFICATION,

Bernuse of the abnormalities that was notieed Fom the rosult of the g srehninary

s

sest heen carriod out during the construction i hocame obvi

s mdifications has o
b made S0 a8 to achisve e aim and objectives of the project and also make working of

the project possible and to climinate some damages wihich of course was impunent.

When i was clear that the 1wo relays do not po OFF &t the same time, bocause if

this does not go OFF at the same tme then whenever th er chapgs over, i will

ey

be noticed by the squipment sinee there will be delay in the change over from the public

mains to car battery. This was comevted or modified citow rating was

chiange 1o o wwer rated type, and se Uus problem was solved. The rated vaie was

M%7
H
5,

WWoio 2200F) 23V and s owhen i was Lo

changed frowm Z2000ub 5 clreni, i

i come UM and

worked perfoctly since the change over that is the respa

OFF st the same Lme and the slectronic gadget used for the tosting did ot notics the

change of power supply from e public mains to the use of var batiery and vice versa.

The prohiem of overcharging of the 12V do car hattery was eiiminated when 2
§, IR« 3

charger cironit was introduced in belwean an wf then the charging fevel was consequently

¢ heating ap and formin

r charging of the battery wag 8

3




of the batiery electrolvie stopped and the battory starind charging at normal voliage level

Aldso, the heating up of the LED vellage kevel indicator also insiantly stopped when the

3

sy was sredocesd which sobual

aocurrent Hmiting resistor fo the

Mesw the power tansistors mounted on the heat sink was laler doubled by the

iaiors alse conneeted in paralle] along with the one already in

£

addition of Lwo power fran

the cirenit. This of course bnproved the power oulput and also minimived the heat losses

-

the whole system was e — tested again from the bread boprd and # worked perfect

3.3 FEIMAL OO

STRUCTION,

een cleared and confirmed that the ciroull was working perfoctly

T ox o

S # has

s roadde o

well on the breadboard after the due and corrective modifications that was
the cirenit, then the whels circulf cannot remain on the teeadboard since e breadboan i

was meant for prototvping. B has o be transtesved

therefore, the ent frouit was transforred (o g very bug

1

fnal coroponent layoul was skefched on paper 50 as o view the appearance of the
component on the verohoard for compatibility and simphody in other not o make a

mistake during the transtor and soblering on the verohoard,

Jumper wires wore also used 10 Connect i some where necessary and thes

and special care was taken

vernboard.

34




Now as the soldering of the nverter clreult was complotod, it was tested 10 confivm
i there was any probleny using the nudtimeter and alse 1o ensure there was no short
cirentt and that all the conducior current was properly terminaied, When it was realized
that 3t was i order, the other module that i3 the charger mwodoie, the charger lovel

mdicator modole, was trasierred oo and soldered aconrd

. Adler soldering, the final

ciruit was transforred 0 the woading casing along with the |

v apd e travssiormer,

Some perforations were made oo the wonding casing 5o

e enabling ventilabion for
the heat dissipated by ihe power bransistors mounted on the heat sk and those fom e

transiormer,

34 COMNSTRULTION OF THE {ARING.

Considering the fact that this project cannot remain open, due (o severs shock and

‘ous, the peed 1o oonsirust

soy 1o prevend this severe electric shock which could be dany

s casing.

The casing of this project has sholarities with the onventional power

D~ 10~ AL veriers, phywood was actually chosen and carefully designed 1o condonm

o1 the Yeroboard determingd

Adbwance way aleo made for opening where fresh aic conll eoter the sydlem so as
to aid proper veniilation of the power wansistors, which were slready mounted on the

. . P 4 g 8 O RS S
hent sk, And also io make the

ysterm accessible for easy maintenance. Bpace was also

provided for the power transfornrss,
Lastly, the main reason why phywood was used for the casing was because of is

sistors and the transformer mads it beavy and 50 wood




wriousty reduced and o case there s any partial

s st shesck, then Telectrie shook was averied,

dso, it allwed the verobourd to be sorewed approximately on U dntornal section of the
construcied casing so as 10 avosl short-cironiting, The veroboard was first drilied 4 thyough
appropriste podnts before sorewing was dope. They were frmly Ughlened at various

appropriale points on the casivg. 11 was then covered using sorow 1o aid mainienance

3.5 CALCULATINNS,

Fhis is the caleulation that will enable one 1o know the value of the base resisior and

iredback capacilor on the mutiivibralor {asta

ped sareni that s needed to produce
the expacied power by the imverting nndule.

soyrrent gain ol O
Viameurrent pain of (=100
My=seeondary number of turms =]
MNyFprunary munber of turns =18
Lesecondary winding current =9

Lesprimary winding current =7

Now the outpat power boen expecied o this project s 900V A ol 220V, since we oude
use of wdeal iransformer
b BAY = Q00020 = 4094

The turns ratio of ransiormes

We mnade from traslovmer Gdeal) formular that

§§5 = ZJ’“&UINQ = 1 Rxd 9




g = BV = L7475
IR IR

b= 9 9mA

Ry s Wop - {000, = 12

Ty i
PR TR

Moy the

signal af 30Hz s g

Pt 0. 69(R, 0

L0

s PR
W ihat wo nos
Making O the subpot
= 1/ AR SORR
IEx IR0

(=l oul

st

Sinee

inn the markes, | aow replaced the caloulated values of

vatune of the component that

3
b

vafue of the

s given

could not get the

weferred weredD) roplaced with
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s
A
b

e
T’

feedback

by the

% have

e then b

o
<
&

28utand By

el

formudar below

ahove valuss of the o

will produce the requived power oulpul,

i

Lt

eguived o generale an oulpul

onenis due fo § snavatiabalily

the component with #s closes

The pearest value
epla P2k ohime, soowe then have




B S0y

CALCULATIONS TO BETERMINE THE CHARGING CURRENT

The charging of the ballery is o very Important aspeet of this project, this s so that

Do, Asd so this pant of the

the e span of the battery can

o the charging corrent osed i

project write op 8 fo calenlste and therefore deter

7 the disgram below

o

charging the batlery, Let us cons

b 0430 g6y L
‘ Aebons it

T o T A P A PP
Fig: 302 Fhe L’;Z(i?g;i':g I
e

Before the controllable charging svstem doips OFF the miniman amount of e

e o

s cusrent that must b atlained or schioved when the car battory rated a1 12V B

o
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Yy, = Batiery voltage = 12V
B, = Resistanes of MOSEET = 4502
Yo # Voltage of MOSFET = 0.6Y
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st aflor usape booa v

Al parameiey

cmaining the same while ¥y, change to 0y, which the vol

v siropped

we, now have using the L Drmotar above

PSP 0VAS = GTEA

Thercore, we con conclude from hoere thal the & vahwe of ibe charging ourrent

enable e battery to charge faster while the vontroll

v mtomatioally switches
the cirpuit OFF inunediately the battery vollage returns to normal kevel wiach s actually

12w i ihis projest.

RE TESTIMNG

The testing of th et although was done ntermitiently during the process of

coratruciion oo that double works would not te done and also 1o reduce the amount of

siress, For the Hrst case, winle this ssmuiabion was car out on the computer i was
clear that the clreult would work convenientty with alf things been euual Now while

gach of the components was tested amd found okay with the ase of digial meltimeter, the

invirter clrouil was first built and afier buibling 8 on the veroboand and muodifications

]
7.
Z

wade, it was tested with 6V rechwrpeable lontern batery and wos wsed (o power o radio

o
ey

or angd I weorked perfocily well The ¢

pey cirouil was also buill on e

ging level indicator, and were twsted independently and in cach

case, they worked perfectly well after the modifloations were carvind out as this was used

o

i charge the recharpeable lantorn batlery,

5




N

When the wholke pouplod  ogethe

wysfom WwWad

pudopesdently, #owas connectest to o persorml compuler witl

7% This was used perfzetly well lo drbve the computer

¥

A the inverting mode wus working. the

v

an AL mains socket on the wall andd wwvitehed ON b b

s eut OFF aed charging of the battery began as ihe sysion

W(S-AH"O (ﬁtii ""-G SEEGR WIS A oy ey,

Al s happened withoul the compuier sysiem o
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e
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et
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dom was used o BUN

working stated below
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RESULTS

Lad
3

Adter whole sysiem that is the
o reault obigined from the testing of ths proiet

o that was supposed 1o at a voliage of 2200, 1 weas

connpoied by By that b i the inverting mode 3 Ve

rultimeter pave about 225V andh faler at ahout 5o

Timvertor gl charger syst

use o g oonr

cnch  was  working

system {ipverter aid chargery was conm ected

inveriing circui

L‘:‘

', the

o hegan o use the public AL

: off svhich implies that the

o i mrieroseconds without the koowledge of the coupment

padeets and time of

Aming

1

§ Thrs 3muns,

s 45nuns.

G ORTAINED AP BRSO URKION

- Yer st
sy wis cOupied

that the

Was 50 ARV
i V‘) * oyl
reatized that when i was

v guick measursnwy

L e I
PO aniies,
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v enin. Infact, i owas preforred toe the public AL mains supply

¥

atso and ihe public mains supply was

o OV

And so the myverter was even supplying m public mains AL power

s withowt the use of

supply and so the sverter was used to power the ¢

diage regulator,

-~
"".

PRECAUTIONST ﬁ%&%«

Lot

CUhis owas done o

Several procaitions wore taken in puttog

ensure that the svsiem was working well with the components not damaged i the

S5

process of construction s 45 o malniain a fow vost ol prod

UTHONS INCLUDES:

SORE (B THE PRE

b The ciruit disgram was followed during the bresdboard and veroboard stuges of

the construction.

The walues of the cireull components though not exsctly were evsured to b

AN

[S W]

closed 1o thelr aloulated vahues.

riainod befure

soldoring o as o prevent intermal damages been done to them

gy owere carehlly removed @

4, Proper soldering tevhoigues were applied, stray sold

avoid short cireuit, High grade soidering lead was used also,

and w0 before coprecting any

5. The output voltage from the sysiem was 220Y
couipment T put off the system to aveid serve o fectvic shook.

&. 1 made sure that all connections were tight and sexkel was [ibing.




CHAPTER FOUR

TEME

4.1 BECOMMENDATHEYS FOR IMPROYE

to any student that wishes

For further unprovement op this work, 1 wish o reconuue

ekl nee g larger battery

o emsbark on this project with the olowing The stk

voltage source se as to redure the number ol furps of the step up trassiormer

he higher the efficioncy and then the lower the npu

o
[

beeause the lowsr the Luras ratin
current and copper loss in the transtormer, The stwlery should alse use tegrated chrout

example 555 tiner sinee they are easior o handle. The student should also wake space

L L

for the use of solar b charge the battery, The student shoull use .

instead of the controtinble charger used here.

4.3 PROELEMS ENCOUNTERED

it is undoubtedly that for such a complex project and ay applied to of course all
siects, that there were so many problems encountered 2t the course of putiing this

er. Bxample Minna, which is where T aclundly camied out s propot, 5 2

F. o9

ceiting some of these components were not really casy.

iy commercial arca and 2o

Frample of sush component is the THEIW A slep up 1 owhich |ohad to bavel to

iadus state to purchase and the power tranisiers o had 1o be bougld in Kadung sals

sinpe they were nol available i Minna And unfostunstely. the JB00VA  step-up

o working properiy aml so

ransformer when brought back o Minna and test
had to return 1o Kaduna again [or a change.
Ay

Another problem encountered mostly was that since s project has 1o deal wilb

nower, many of the copipenent ke LEDs and the rener diodes got spollt or burat al one
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b of great concern was the same ERva power transtorimer which goi bumd

afier £ wooks of purchuse, B really got me o balance as | haed 1o jeave evervibing again

for haduna 1o buy another one.

O other big problem was fom the ahmighty NEPA toupizes power supply at

<

will and so thus really witle doing the suldering work and of cowrse

this led me to working mid-pights when tere is poasibilily of bwo of three hours of

power supply daily,

4.3 SUMBARY

unce vleclicily 15

Bleciricity and power are bwo things that e o pecessily 10 fife
ane of the backbomes of development and it is central 1o the hurman cxperionce, ii 19 an

sesentia] element and aspect of our soclety and development a3 well, due o the ever-

peomioriabiy with o

increasing dewand for # since Hfe would have been compl
i and therefore, working on this project was really challenging, however, i aciually

conuse Hoexpossd mw S0 mUCh

tarned oot o be interesting and very much en Highitoan

I

¢othe course BHD 514 power

sssion of power and brow

to the gencration and ta

or amd therefore, drove the

electronics o my door step of understamling waking i

course hon.

b noted however, that the difference belwotn the theoreial values and

were partly dug to uaman ey and approdimations

actical values meas

tieally ipevilable

made in the valoes of the component, Thes crrors are pn

3 &3




4.4 CONOLUSHING,

was  conwluded  successfully  is of pourse an

eligr wond than succe: i b5 what sheabd be nsed

tr qualify the outeome of this project. The design, construchion and festing of o 200V A

L - AL mverter suppdy (LIPNY i the

cheapest and most 2 g and eguipment both at
homes and in the offices. B s very cheap to maitaln compared fo other power

simoe i doos ant nvolve the

generatiyg systerns of seis B does not produce smoky

#A4

i seis,

barmng of fuels and a0 does not need fueling as i5 boen us

i does nol predace noise and distractons, which s assogiated

the same capacity. The generated noise fom gonera conhd b v

unbearalle; this prowet takes care of those dissdvaniages and distractions.

The cost of producing this systeny is abow #9000 nadva, wihich i cheaper than APC

GROAN . winch currently sells in the market for sbout #25 OG0 nairg or au

cquivalent power-rating generator, which currently sells 4 r AR50 mas

OF AV Y

Conclusively, this projeel was a very inderesting aspest of oy academie Bife and

worth going through by every graduating student. In

4, 8 v the atms and obgecties

of the project sinoe # reduced cost and made e casier sod a3 well as solve the problens

ctn, bn oo auishell, 3 wa sucooss ard A progeo

assovited with generating s

sting into.

e

worth undergiving and sloourse wv

~
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