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CHAPTER ONE

in Nigena today constant oF regitlar fathure of gleciricily 15 a COnmon

(o

phenomenon. 1o shic etfect industrial and domestic COMSMNRIE ard sard 1o be

he reseiving end which bas stood a5 a a barrier hetween vartous pusiness,

SoUnITHE grovwth

organization and profit making which is basically tor th
o our country, Consumers ars also faced with lot of difficuites along side
schoots, hanks, haspitals, stores and so on Frrom this consiant power falus
syrdrome.

To this effect an alternative source of @ lectrical energy which s

auternatically applied to an electrical circuitin the case of fzilare of public

EHHI stV

supply of electucity by NEPA gave Birth to the ddea of

S

power supply (LLP.S)

bt gost of

This i nolseless and clean unlike generators which!

5 s an elechrong

runming, maintenance and epviremy ental potlution. U




evice capable of generating alternating ourrent (8.0}
powvered by a direct current (4,03 souroe of enorgy.

ioient

The general method 19 1o bave g storage battery which obiains 5
&i’;..ii A i1 T reSoues. Aonmiie relum :"".if} 3,1‘.’}2‘3’3";2’3;5 CONTeCiOn OF el 10

power supply and automatic recharging of the battery are provided. We are

i this proect or ULURS that provides a S00VA i the ads

from NEPA. This svatem or deviee can be butlt as g small unit for easy
moverent, but g battery incomarated i the syatem 18 sormally not handy
IBACKOGROUND TO THE PROBLEM

The important of UP.S could not be over emphasized becouse it s the hie
wire of a civilized couniry in terms of economy, sooial facilities sic. Some of
the probler s highlighied beliow:

Tneressed death toll o the hospital and clinics due o power tailure when

evey surgical operation g aking place.

;'4‘63\1/3' NuT ‘»7

The stored intormaiion in the compuier was tost imnmediately there 15 power
Tarlure.
Social armeniiies such as water supply could not be effective because of

supply of electricity.




High runming cost, regular service, maintenance and environmental pollution
assoctated with running or use for fusl generator,

Many mardactuning companiss have thided thereby ooy

the econonmy
reduced job opporiunities,
The sources of these problems include no other altemative mears of power

semply such as UPS.

L2STATEMENT OF PROBLEM
This actually refiorred to the problem that brings about the design and

consttuchion of URS,

the problem of inefficiency i the power supply syvatoy

The high cost of vunning generators, s maintenance and
covironmental poliution,

. g

Thae relighilty and maimntainability of all the equipment in the
generaiing, ransnutting and disinhuting station s very jow,

FIOBJECTIVES OF THE PROJECT

To design an wmrterrupted Opower supply, they will use the powser stored in

the charged battery as aliornalive sourcs,

1o test the etficiency of the SOO0VAUP S

L



o suggest ways of irnproving on the SO0V A 1LLPS

LA STANDBY SYRTEM

Lond is fed from supply but when interrupted, battery vatpat inverter (de/ac)

autormstically switches to supply the load. When supply (NEPAY s cut off) 1t

can only be seen as ¢ drop Jess than 85% of nominal values, The standby

systern mverter need not be designed thermally fo ron oo sushy at full

id?‘ii"ﬁ and the rectifier s for bay Hery har 24 §}”,

CHAPTERTWO
ZOLITERATURE REVIEW

See the generating of clectrichy bowan, engineers and scientst have been

explonng other wayds to mest up the domand for wurerrupted supply
among the latest discovery is the LIPS,
ZAINVERTER

The wverter is in gynchrontam with the supply, which nu

16 ¢ rumns

continuously, tis operabion gives g fastor and smooth shasge over from

supply o battery and permit continnous fault sensing of the mverter during

o

aormal R ration from the mams




The mverter by virtue of its oparation is simply defined a5 an Sl CrOnIC

v

G

cireuit which is used to convert a direct curvent {do) it an alterngting

current (ae), they are mainly asottiatiors

Hawever, oscittators are classified under two cale

characterized by their cutput wave fonm aamely:

(y A Simwsoidal Type OF Oscillator: Thiss
rroduction of purely sine wave oaiput

{11y Won Smusoidal Type OF Oscillator This is concerned with the
production of pulses of rectangiiar wave forrn as output, They are
alsn known as multivibrators.

The non sinuseidal pacitiator are of three main types which ineludes

{2} The bi-stable multivibriors

{1y The monostabie mulivibrators

(¢} The astable multivibrators

22 THE ASTABLE MULTIVIBRATOR

LA




This is a simple relaxation escillator that produces square wave signal from
revn wlentical amphifier circuits connected in a closed tnop. lts configuration

consists of two unstabie and will change from one state o the other 10

genergie 8 Square wave output.

wMareaver the astable muliivibartor is coploved in view of of advantage as 2
free running wnlovibrator
IAGOPERATIONAL MODES OF ASTABLEMULTIVIBRATOR
11 and TaZ are transistors and i operates in such a way St when T1 s
(N, the base of T2 is held at ¢ low potential untl capacitor O is fully

oliage

charesd. Thereafter the reststor R3 now turns T2 ONL and the s

apphied to T1 drops. Resistor R4 and capacitor O @t SCHOT ST

Y

e, e v o - .
vy e CHrCu

ot

£77 charges the potential of the various poinis

function o
the capacitor charges and discharges thereby duriag 12 in eithar ON or (IFF.

When T1 turne OFF the clrouit assumes a second stable until Capacitor 2

et charged p after which it changes state such thatd T1 goes On and 12

L

gnes OFF> he whole process repeats isell allover as long as nossible 5o
Yong as it is with constant supply of power.

LIAMPLIFIERS

B




An amplifier can be defined basically as an electronic - function

is 1o increase the amplitude of the mput signal connected to 1 This implies

LAMCL ’x%ii SHUATION OF AMPLIFIERS

Anmplifiers can be grouped under ditferent categonies deps ting on vanous

nses gnd modes of operation ol
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current amplifiors, audio

soaplifiers, IF sroplifiers, BE amplifiers ot¢ depending on their

aperaiing froquencies,
iy They can be classified also into small signal, large sienal or

power amplifiers depending on the level of signals they are

expected o handle and the sulput powern

)

(i) Alse they can be classified as class AL B or L depd ending on

their mode of operation or thelr amaunt of |

wasing current.
2AJPOWEER AMPLIFIRS

wide bigh love

-

oy

W

o

Power armphifiers are amplifiers that are designed

of output power: hence they are required o delive 3 Guiput Do




This shows that this tvpe of amplifier are also large signel armphifiers
too i their operation level 1s anything to go by,

Seme of the characteristics of the active devices oy use at this stage

considered oritically nclude voltage and current handling capacity

TATHE BATTERY

In the design of an uninterrapted power supply b batiory is

one of the components to be used. In order word it can be sad of

Fovwing 10 the

interpreted that the battery is the life wire of the pro

fact that 11 is the source of power 1o the ciroutt, And e of fhis

Ny
\v<‘

vroject the battery in used is a lead cove avcunulator battery of 12V,

The LP.S invarishly san operate effectively botwesn 6 hours and

3 the strengih

N

three davs depending vn the load 178 carrying and .

ard charged level of the battery,

However, there 15 a nesd to incorporzte a charging ¢ sdreuit as used in

aieet which enables and ensures comsiant oha

&
=
ra

battery,

o]




LARECTIFICATION CIRCUIY

RECTIFIER: A rectifior is g device that corverts an ac voHlage 1o
sulsating do voltages. Various types of diodes are used for
rectification. The most common of all rectifying device (diodes) are
the sihicon and gormaninm diodes.

Bectification is achieved by the use of semioonducton, dicules or
metallic rectifiers. The dindes is deseribed as a sem conductor in that
i affers 2 lew resistance to current in one direction called forward
resistance and very high resistance to current in the opposite dusction
gatled backward resmsiance,

IAITYPES OF RECTIFICATION

There are three types of rectifiers they are

(Y Half wave rectification

{ity  Full wave rectification

(iFull wave bridge reotifeation

1EIFULL WAVE RECTIFICATION

A full wave restifier 18 a cirouif that converts ag vorage G 8

pulsating do voltages and thus allowing carents [ How i the same

3

direction through the load for b Loth halves of the ac voltage cvels.




There are two types of full wave rectifiers namely:

{1y The bi-phase rectifior

2.5.2 BI PHASE RECTIFIRS

A bi phase rectifier 18 a type of rectifying cirouit thal requires two

4 centre wapped transformer in order to make a full wave reaiiic
Druring the frst half oyele DI conducts. And during the second hatf oyele 32

rise to fudl

conducts, Currents therefore flow during both cydles €
wave rectification. However, the bi phase rectifiers give lower npple voliage

thar the hall wave recufiors.

254 BRIDGE RECTIFIERS

A bridge rectifier requires four dindes in other toma ahe o full wave

5 are nol

rectification, In bridge rectifiers centre tapped transfouy

rdequived. The full input voltage is spphied o the toad, Dhwing the fst b

7ol D4

gvele D and D3 conduct an during the s second half ovel
sihuets. Hence current fows through out the eyvcle glving rse o a full

wave rectibicaton




However, both bi phase aud the bridge rectifiers have the same output

[osd

wavefarm. in general full wave rectification contains less ripples an ncd more

A«W e

i~

efficinnt and thus having a wider zrea of application than i aif wave
reciification,

2 HTRARSFORMER

A transiormer 15 an electrical device which is used (0 step up or step down

ws pr currents depending on the required operat FGHL

orr (eoreases i

in sther words the frensformer takes i ac voltage, mre

Y

depending on the actual voltage neg ded. A transtformer consists ol two

windings namely: Primary and secondary wi mdings both working on the

principle of glectrony ignetic nductions.

This flus 18 set up by the current in the primary windings which will cause or

indviee an electromotive fores in the secondary by the process of mutus!

VLI

.

The induced voliage into the ¢ secondary wind:

o

wud7ctance.
punbier of s
dser of turns N, M o hoth the primary and secondany

However, the tolal nug

respectively can be delen rmimed by eguating to the primary s and secondary




vy Thus the above assertion can be mathematioally
ng cquations:

................................................

I S Y T 1 SR P ST e 7 ‘c- - S T T WIS TP f'
Therefore M, can be calculated for by a mers change in the subject of

formua.

VY \'*z'\': ....................................................... {23

The same goes for M2 that s
P Y VRS {5y
Thes ?‘w o= ‘3 pY w"i‘»'( ...................................... e e : {ﬁ\?

Yo handle a MOSFET, care must be taken because the 03

film ia thine this film s easy 1o destroy o the high v
clectricdy.
27 REVIEW OF PREVIOUS WORKS

g r k4
by %

With referenice to ihe design and construction of a 300% AL Uninterruptible

power supply by students before us, it was discoversd the

#The power rating of the unit was less than the goclaimed 300V A,

32




e inverter section was designed with an astable myl aior wiich the

outpul voliase varies with load,

*The ranstormer used s siepping up the voltage has lots of disadvantage
whieh includes power loss, noise efo.

* The solid state device wsed 1or switching was g hipolar junction ransisior

b2

B COMPARISON WITH PREVIOUS STUDIEN
In this particular project a tot of research was made ot the design using

W as pulse

more recent technology in the wverter stage. The
width modulation PWM was employved as against the use of an astable
multevibseator f sumitar projects ab the depertment. Having made use of the

A_»s., ALY ii

more rocent technology, the output of the UPN 15 be
PWHK chips which help in mamtaning the pulse width, Conversely, the

as the load

previous project suftfors difficulty w handling constant v

Yares




CHAPTER THREE

3,1 DESIGN AND COMSTRUCTION

{on this project

e iaid eraphasis on how we come about our paramet

esipn. The design idea of this chapier can also bo soon a8 4 way of using different

)x».e

items and eomponents to foom what we want in order 1o perform a particular task,

IZOUTPUT TRANSFORMER

The irverter design type used in this project is the push-pull configuration. This

u;

to the switching transistor at (87 out of

configuration requires two input signals

v

shase, which is applied, to the two halves of a center-tapped tansformer.

B s assumed that the output From the transformer flows continuously, With this

SV N )

ot out of phase signal flows, switch T, oloses and 1

assumption, when the

opens, current flows in the upper hall of the primary wingding and induces current

in the seoondary coil To the second half cyele, Ty closes and 1, opens, curiont

Aows in the lower half of the primary winding coil and induces current o the

e dingram for this arrangement 15 as show




i
g

The reason for emploving push-pull configurgtion i3 {0 nunbmize power loses.

When a switching ocours at the primary of the transtormer, the voltage shifts from

one half of the primary winding o the other halfl This therefore requires good

magnetic coupling between the two hall winding of the primary 1 order to reduce
eniergy losses associated with leakage induciances of the primary winding. This

iasue was well taken care of in the design of the transtormer. The diodes Dy and I,

across the switch in the push-pull configuration serves o return inductive energy

hack 1o the supply bua,

Therefore, regardless of the value of owpat current from the wansformer, the

cutput voltage is given by

LA




o= the transformer mms rafio,

s = modulation {acior or power of the inpul sig

wave verter (M, = 1)
Yo = 12V, hattery.

RELx

For this inverter,
Power = SEHFW

Primary Voltage, V, = 12V

Secondary Voltage, V= 240V

3= 200emdA (= operating cwrrent densityl | s 20WC

mandaciurer’s data for wire size matorial,

¥ = 4.0 {for pushepull configurapon)
Frequency = 50Hz

Prirury current, F, = PV, = 300712 = 41.67A
Recondary Current L = P/, = 500/240 = 2 08A

Wire size for pricary = §, <3 = 4167200 = 8334em

From the wire specification chart, the gauge s AWG 10

Wire size for secondary = L xJ = 208200 = 41bom

From the wire specification chart, the wire gauge is AWGZ3,

selection of core sixe:

in

-
from

ai, which is ong for g

ihe




‘!,!

¥
‘ I
,ef }/\ RS

{08

Core sile, AA, =

f?c”' X 8

Where: AuA, = core effective areg inom’
8. Maxiran flux density {given as PROU00 ot 240V a0
Therefors:

o 68w SO0 2 x Y I 4
A e LTI P B30y
) S PI0G0

Gve in selected with Al

&3

Vrom the manufactorer’s data sheel, g transtormer oop
= Lom”
Number of turas in primary

v T

Assuning dnans per volt, the primary w inding Np which mkes 12V, will hpves

x

AV

Ny = 1 0xd = 4B

Singe the primary s & centre-tapped, there will be 3 wial of (2-48) 9otums in the

AVAVIR 23S

7%
-~

primary with the centre-tapped at the mycdle of the «

T find fre number of tums of the sscondury,

N
where: W, = number of tums of the poamary winiding = 438

w, = pugnber of tums of the secondary wingding =7

Y= voltage ot the primary = |

i




NG S6tturns.

Y, = vallsge ot the secondary = 240

A% hurns

N

48 arms

SA1 s

S INVERTER DSIGN

ey of three subamits; the modudated

bt
Hication and the Transformer. Fig

TSP RSN 1 T
engrator, Pre-

e block disgram,

PR A
POWER
SWITOHING

¥

¥

M»,--% i’(f

o

clectronnachanioal

fo

34 THE CHARGER UNIY

-

relay




To make the battery operative, i must be charged, e an glectric current must be
passed through the battery. When a doo current supplied by external power source

flows through the battery, ¢ chenucal process tekes place inside 11 as ¢ reaull of

ine

>

which, the lead sulphaie on the plate conpected o the positve wrminal of
power souroe changes W spongy lead gradually as the aoid leaves the plate and
returning o the electrolvies, thus increasing iy density,

The charger circwdt 18 g rectified power source, which suppiies o de veltage 1ot

i
1

battery for charging, This consists of a step-down trapsformer and rectifier dicdes,

The cirouit diagran 15 as shown below,

’ "
» FAS
e T
7 FaN; N m .
! S ]
N, us ;
R e
oo Sy e %
N
,.».{»a

v hattery torminal




3,41 MODE OF CHARGING,

The made of charging nsed is the constant valtage method: a constant voltage s apphied to

the battery terminals. luitially & heavy current will How throu

e battery when charging

an already discharzed battery and gradually the cureant wces as the battery is being

comprieiely

3.5 CHANGE OVER CIRCUTY

The religbility of an inverier be i standby or online, i its ability © continge 1o

fromn the mans, L thas

supply power uninterruptedly when there 5 power Dul
nete, an electromechanical automatic relay swiichs g snphoved which performs the

Fapction of switching from mains supply to the inverer and vice versa. The

KLl

switching operation s expected 1o be done substantially in less than 34

microseconds, without much fransient noise durng 1he 2w

The slectromechanical reley switch i energized with o Uv do, The 12y do ©

Phe oot QHagran as as

received from the autput voltage of a full wave rectilier,

shown helow:

&
ol
Bl




;
]
Lo ! |

Three pieces of single pole/double strode cascaded in parsllel are used for the
switching process.
3.6 MODULATED SIGNAL GENERATOR

The modulated signal generator comprises of 355 Thmer and 4027 UMOS

dual 18 Flip-Flop, The 338 Timer is configured to operate fn an astable mode for

the generation of a non-sinusoidal wave of d

reater than 510946,

INTERNAL STRUCTURE OF 353 TIMER AND 1S MODE OF

OPERATION IN ASTABLE MODE

A S35 Timer contipured to operate ge an astable multivibrator, which s a free
running nen-sinusoidal csciliator is shown in g, 332 while the internal struetyre
with the external compaonent 1s shown in fig, 330, The external components, &,

R, and £, form the timing network that set the freguency of cseillation. The




(.01 uf capacitor ¢, connected to contrel { COWT. Y input is striotly

decoupting

~

and has no effect on the operation.

Yo

§ l

% ¥ {35 i

sk

K

LR | SnanaS

P TSI —
Ry g | e 3

” ' . , 'S

L 5

Y jpvenng e

Initially. when the power s turmed ON, the capacitor ¢, is uncharged and thus he
wigger voltage (pin 2} is at Ov, This causes the output of comparator B o be HIGH
and the output of vomparator A to be LOW forcing the output of the latch and thus

the hase of ¢, LOW and keeping the transistor OFF. Mow ¢, begins charging

through 2, and &, When the ¢ capacitor voltage yeaches » £, comparator i3

switches 1o its fow output state and whoen the capacitor Yy

comparainy A switches o iis high output staie. This RE

hase of ¢, 0 go high and tums ON the sransistor. This spouence creates a

discharge path for the capacitor through £, and the transistor. The capaciior now




hegins to discharge, Causing COmparaior ; A to g LOW. A

capacitor discharges down (o | ¥, comparator B switche: FGH, the BETS the

which makes the base of @, LOW and turn OFF the transistor. Anothey

o

% ?/‘i

wlf s a rectangular

~harging eyele begins and the Srtive process repeals,

P

wive output whose duty cyele depends on the value of 2, sl R,

The tme that the output is HIGH (¢, ) 1s how long it rakes O, to charge from ) Ve

ter ¥ 3. 1018 expressd as

417 of the puipel wave is the 2 0 of 1 annh b

TR0

Frequency of oscitiation =1 FE 5 s
GoHR 2R N
TAdd (R 2R}

LIRS 3 PP SR oy
- of ogriblation i 200H2

of, the vahie of Ry, Boan § 7, pre such thay the B

e

2 HGx i

= 3z

s

55 Tiner 1s always

Tl sﬁziv uv.,z(. ot the u«fzmi At rgyaiod ?}‘- }2‘,.

FUNCTION OF 4027 DUAL JK FL L3P,




the K (i flop sorves Two purpeses. ViE

£ Puise widih moduistion.

{1} Freguency division

Phe 402710 s 5 1K Tip-Jop that outpuls & SqUAG Wave of duiy

of the doty eyvele of the mpu wavedorm, As in this design, the duly cyeie of the win

\
\C'

i iy groater than SO %, When this was

B
b
o
<
3
o4
5
3
S
oo
posos
<
#l
&
Pt
&
CI-
]
oy
i
v
-

(reducing frequency. This 4027

fer .

divides the freguency of it input by two. This wit
iput waveform will be divided by foar

The disgram of arrangénent ofthe two Bip-flops and the core

n fie 2da and 34b resnesiively

]

R ”§ ....... e - ,M
| L |

1.5

ey 7T T R j
£y, - A rerroeen SO o i P
g "’”*; nnna e «Mw,% {M.,. — m; }.m, ......

Vi
1A




B

Az we can see in the above diagrams, the Gip-flop change state on each triggering

clock edge {positive edgestriggerad in thiz case) Also from the wavelomm, the

Pirivels

putput frequency of the firg fip-flop is half the freque
Pulse. When the output of the fivst fip-flop i3 connecied 1o the clock fnput of the
second thip-flop, this then outpus & wavelorm of hall the frequency of is input.
thereby dividing the original clock frequency by four. The functousl dagram and

tablos of the 4027 1C JK flip-flop are a3 shown o fg 352 and mbles 3ls and wble

I
- A RRSY Loods
oo, :
RSSO SVUNE S - I
: i
: 3
SRV, S oy §
I
: >
s W ...... N v
................. pemaseea et

pevest
o
¥
Lt
A
ko)

NPUTS OUTPUTS

TR TGS

b
A




HOX XX X oL

CINPUTS

Pinming

JK  Synchronoess faput
P Cloek Input (L 1o H edge wiggered)

Sn Asynchronous set-divect Input {active High

Uy Asynchronous olosr-divect Ingat (active High)

Pd
oy
]




¢ True cutpyd
¢ Complementary ouipul

3.7 BUFFER {.§.’,“§§§i~;&?¥§f§*i,{.i'i%?“g‘;?-lﬁ}

Gifer cirenit nsed in this project 15 the darlingion %

af rwo dissimilar transistors hooked together. For a fhie

combingtion fends to ad ke a rather siow 1o wmcistor booatse Ly cannol i ¥ 3

5 care of by including a resistor fronm base to emitier

quickly. This problem 15 take

Lalleotor of £ and of Gy 1o provent

arvers throughil from biasing (b nto condisg

X W

{")

o gy shown below,

The resuliant diagram of the wfrer ciroutt used in this proje

povy

o iy iz U0 PR
ey AW rTie g

3,73 BUFFER( FRE-AMPLIFICATION; AND PIPWER sWTTHING

wie fa

I 3erd
N




awitring

For a particulbar fransistor 1o by

4 as a power-switching device D POSEES Shme

TR

5 that will make 1 subtabde for the swieh

fblowing guatities,

B ovnnst be abls {0 withstand cortain amount of veltage

2. Homust be ably o carry g cortain amount of cerent

¢ st have g hig

Soad
ownr

Refore choos > need to know the a1 that the fransicior ¢

i

SEAE NS

suppsed (o carry,

£

Y
]
H

onsidering the suipot of the mverter in desian with the output power and v

B

7 respectively, we can deternune the cuwrred and volia

seithstand as fobiows:

Power "B = SO

’xfo{;iwg ”s\,,’v‘ B 2,;”‘,"

iy N

g power o the

[
s
s

e




anch transistor most b able to withstand 2 eottoctnr vohags of

and collgntor voltage greater than 33

‘v

ot of 154 and maEssrnn o

eottecior oy

ihe tnverier poever switching, Therefors 2NHIES ransistor 18 ch
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4.2 RECOMENDATION
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