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ABSTRACT

Certain types of clectrical cquipment such s
computer and communication device are very critical when
it comes 1o the qlkllit); of their power supply. Harmtul
inﬂuenil es. electrical surge and power outrage can be very
disturbing.

‘Hence‘ the needs tor UPS cannot be ova
emphasised, the UPS must provide AC output such (i
means of failufé is ulielcclcd by the wad. This project
highlights lh_e.déjsign uhd cunsﬁ'ucliun ol an Uninterrupted
Power Supply.

This made bossibl,\‘ by use of high current semi-
conductor FET (BIPOLAR) switches that convert A
voltage to an equipment by changing over to an inverted
backup D.C voltage in the cvent of mains faiture or other
irregularities in the mains supply.

During the process ol the circuit desiencd for the

UPS, various factor such as change over speed. power



quality and efficiency were  amongst  the  various
components employved. The pulse obtained from S35 timers
IC in which the m;tpu! signal is dividfd into two by the
help of J.K. FLIP-FLOP. This two signal were used to
drive the switching circuit in the inverter unit.

The (UPS) unit was designed o convert o 12V de

30a maximum supply to feed a 600Wats 240y ac load at
50Hz.

vi



CHAPTER ONE

1.0 INTRODUCTION

When eléciriéul p()\\u‘;' is generate. it s both clean
and stable, but during u"zulsmission and distribution, it is
subjected to a variety of harmlul il‘\ﬂllchccs like clectrical
systems, noise, large variation in loads and accident
resulting in blackouts. over voltages. under vohage and
voltage spills. All these puwer supply disturbances mav
cause some of the sensitive equipment to strip out. The
supply problem can be over come by connecting oo
uninterrupted power supply (LIPS) between’ (AC) input
power supply and sensitive load cquipment. where it will
not only clean up any supply aberration. but will also
maintain the critical load during a complete outrage.

Uninterrupted power supply provides both powe
conditioning and back ups. Basicallv. UPS consist of
battery chargee the inverter. filter. and battery bank. The

filter and charger convert the AC power source 1o DC. Tle



e e

battery bank is the source of D.C supply o the inverter.
when there is mfdiihbp(;jwcr outrage or failure it will be
converted tQ.:AC 10 legd the load through static by-pass
switch. E

Unimverrupwd power supply is uscd to supph
computer, industry and 'air traffic control system where
power failure can cause damages to the loads. UPS systems
achieve this by rectifying the standard main supply. using
the current to charge the standby battery and 1o produce

“Clean™ alternating current (AC) by pressing through an

inverter and filter system.

1.1.0 AIMS AND OBJECTIVES

“The uninterrupted power supply is designed to have

output @f SOOVA that can curry a maximum load of 650

watts with a voltage output ol 220 volts for duration of one

- (1) hour minimum.



1.2 BASICSTRUCTURE OF UPS

The uninterrupted power supply is made up ol
inverter, charging unit. over loading protection. fow battery

detector and_chmgc over switeh, ‘

1.2.1 INVERTER

An inverter is a device that chagge d.c power into
a.c power (just the opposite of converter). Thus providing
precisely regulated output v oltage and fiequency w the load
when there is power outrage.
122 BATTERY CHARGER

A battery charger is an electrical device that is used
for putting energy into a battery. The baters charger
charges .the AC from the power line to DC suitable for

[}

charger. The charging unit also includes rectifier. which
can be l‘ull’ or half wave.
1.2.3 FILTER UNIT

The outputefl converter from transformer is a sque

waver known to sinewave super imposed on several

[



harmonies, it is the tilter umit that will hilter the wanstormer

oufput signal to prevent damages to inductive loads.

1.2.4 OVER LOADING PROTECTION

- The overloading protection is made up ol fuse 1o
protect the systcm. from overloading. The fTuse is perhaps
the simplest and cheapest form of protection and is used to
protect low voltage equipment against overloads and short
circuit. The maximum value of cwrrent that fuse will
conduct without melting in this project is 2 amps. which is
known as the fuse current rating.

1.3 TYPES OF UPS

UPS can bg classitied into the following categories
depending on the way it mas design to operate. Fach of the
categories has it's own advantages and disadvantagpes.
Basically we have four (4) tvpes of UPS. numely Dual
Track UPS. Double conversion Ups, lorroresonat UPPS and

single Track UPS.
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1.3.1 DUAL TRACK UPS

This is a system) that contains o stable by-puss
alternative  power path. The alternative power path iy
switched on when the inverter Naulty. The advantage of this
dual track is that when the inverter fail and raw power
present, there is stilk supply 10 the load.

The advantage of this system is that is always a
delay of microsecond in the switching over from inverter to
main supply see fig. 1.1 for dual tracks diagram
1.3.2 DOUBLE CONVERSION UPS

The double cunvcr.sinn UPS has a large charger and
the inverter. It is basically a different from of single-track

system{

\

The charger converter and the inverter reconverted

the DC to AC and supplics the loads through static by-pass

switch.

The charger isth{rgc gnough so it charges up a standby
i . e

battery. On detecfing a mains failure. the static by-pass



switch needs the inverter fvom the battery and power
sﬁppiy to the load is recorded unim.cmqm-d.

The disadv.amage.s are that any fault with inverter
loads to the failure of the whole system. Sce the block
diagram in fig. |1.2.

1.3.3 FORRORESONANT UPS

The lbrl'gircsmmnl UPS is made-up of siadl changer
battery, an inverter and a forroresonant,

The forroresonant transformer supply to the load
when the main power is available.

The forro-create nuu ‘sinc wave from the battery via
inverter wl;en i)ll.'a“i.l'\:‘powe'r is in acceptable.

f\The méih"d‘isadvmu‘zlgc is that it sy forroresonant
't‘}rar\ls"former. \\hlth has  the unique  characteristic | ol
providing, thebleg-'.el;df power protection needed in UPS. Tt

alternates spikes of high voltages and surger in the mains
‘ i

are absorbed by it. It stores clectrical energy (1y wheel

O



.

§

effect), which aids in filling micro break up to 20cms in
durdtion. See block !diugram in fig. 1.3,

1.3.4 SINGLE TRACK UPS

' The single tracks UPS is a system in which the
inverter is alway.; at work whenever the system is under
operation. It is u' lwo!hluck system which leatures o

rectified power ajiplied t the battery and simultaneously

been sent {q the iﬁverier luu AC conversion. No switching

“take, thus no sysiélll disruption. More so the battery must

keep charged af the rate equal to the rate at which power is
consumed.
The load is protected from AC electrical influence.

The disadvantage of this single charge Wil lead w0
Y .

“complete breakdown of {he system. Also this type of UPS

is bulky, this is due to the large transtormer that will be

1
used at both the charger and output. See the block diagram

!

in fig. l‘:4. ‘
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1.4 METHODOLOGY AND THEORY OF
v DESIGN-

14.1 RELAY
A relay is a device used to control a large flow of
current by means of a low yvoliage. low current cireuit. It is

a magnetic. A flash light cell is used to encrgize the
|

electromagnet. This circuit is controlled by the switch.
When the coil is magnetized. it's attractive force pulls the
lever arm called an ARMATURE towards the coil. The

contract points on the armature will open or cloe

1

depending upon the ariangement and control the larger higl
voltage circuit.

-~ Relays are in varicties of forms and play importa:,
. '\\
role in  electrical  c¢ngineering  tor example

4

telecommunication and automatic control e.t.¢

- The internal diagram of a typical relay of
!

electromagnetic material is shown in fig. 1.5, The relay hos

a coil f wire, an iron care and an iron yvoke which serves on
)

easy path for flown. impiuts the polarity i the rear coldir

Y



the armature which is thus powerful atracied by the
, {
opposite polarity of the front and of the core.
1.4.2 TRANSFORMER

A Translormer is o static (0r statonary ) picee ol
apparatus by means of which clectric power in one circuit
is transformed into electric power @ the same lrequenc in
another circuit. It can raisc or lower the voltage ina circuit
but with a corresponding decrease or increase in current.
The physical basis 8f a transformer is mutual induction
between two circuits linked by a common magnetic flux.

A transl'orn'\cr copsisls ol two or more coils of wire

wind round a common laminated iron core. A key

advantage of transformer is that they can be used o

.increase or decrease voltape depending on the number of
turns on the secondyry winding. On a secondary having fess
]

furn than primary. voltage is deercase and in this case it is

called steps down transformer. On a secondary having

10



more turns than (I;c primary. voltage iy increases. 1t s
bal‘ed step up transformer.
The principal components of transtormer are:
(1) CORE: This i~ kuninated iron sheet. which is
‘ ‘
insulated 1o reduee iron loss.
(2) WINDING: This s the number of tm ol wrre
on the secondary and primary. the ratio depe '
on the application.

/ The following are important  formular  for
transformer designs.

(3) TRANSFORMER RATIO.

{ .
« ’
£2 = N2/ N = K, K is constant,
- ]
The constant K is known as voltage transformation
E]
i . .
ratio.
~ -
(M) o I N2> Ny e K = 1then the vanstormer is
P ' . called step up transformer,
A
¢

(i) If Ny < Ny i.e K < L. then the transformer is

called step down transformer.



g

(4)  INDUCFE E.MLFK
| E=444F1T'Q X toE*V {
Q=BXA
F = Frequency. T = Number of turns per winding
Q = Flux, B = Flux density, A = Cross sectional
area of the core.
() PRIMARY EQUIVALENT RESIS TANCE.
=Ry + (112 R;
(6) PRIMARY EQUIVALENT REACTANCE
X=XI+(1/Tx2
143 FUSE
A fuse is a small picce of wire .cunn‘cclcd in

betvyeen two terminals mounted on insulated base and

’
is connected in series with the -circuit. The use s
[}

perhaps the cheapest and simplest form of protection

and is Used for protecting low voltage "cquipment
e

against overloading and short circuits.



P

The fuse is expressed to carry the normal working
)
current safely  without  over heating and  during
. ’
overfoads or short circuits. it heated up o mching point
rapidly. The materials used normally are tin. lead.
silner, zinc. aluminum. copper e.t.c.
1.4.3 LITERATURE REVIEW,
)
Theoretical and experimental studies of electricity

during the 18" and 19" century led to the development ¢

“the first electrical machines and the beginning of the wide

spread used bf electyicity.

The history of clectronies  begins 10 evolve
separately from that of elcctricity late in the 19" century
with the identification ol electronics by ‘the  English
physicist J.J] Thompson apd the measurement of'it’s electric
charge by the American physicist r.A Milkman in 1909.

!

, With the breakdown in integrated cireuit and semi -
/

conductor micra processor chips haven been design and

used as electronics components. The need for constant

13



electricity supply all around the world is in high demand. |

(hisi part of the world regulir power Taihwe s ofien
experienced and the need 1o shicld or protect valuable
information from l;\c computer is vital. This lead to the
invention of UPS.

UPS provides @ sowce of power or ane clectrome
device in the event of power outrage. It allows the user to
the critical load to salely 'shm down their devices.

Though, the project has been work upon with
ranges from 250VA to 500VA. The scope of this project is
to improve on the work done in terms of power output to
600VA. less failulrc rate. longer time of operation. trickle
charging current efficiency v
145 PROJECT QUTLINE

The scope‘of. this project is subdivided into four

., chapters. Chapter ane of covers aims and objectives.

and also contains the literature review. methodology



and various types of ups and general imroduction about
" the project.
Chapter two contains the system design given brict

explosion@f power supply and the conversion ol DC 1o
i

AC inverter section. the battery charges circuit unit and
explains analysis ol components used in design and
principle of operption.

Chapter three deals with stages undergone during

the construclion process, system testing and discussion
of results.

Chapter four contains recommendation with respect

to the result achicved and future improsciment and
!

"
o1

conclusion based on result achieved during the projec

¥
b

work.

N

{50 ON-LINE AND OFF - LINE
" CONCEPT

UPS can be categorics into on-line and off-hine

concepts based on the mode of operation.
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Input

1.5.1 ON:LINE CONCEDPT
{ '

The on-line LIPS is a system which the inverter s
always at work whenever the system is under operation
whether the main poswer is on or ofl,

It takes in raw power ALC input and converts it o
DC aﬁd to the AiC via inverter and supplies the load.

The load is essentially isolated from the raw power
supply input the back up is pr(.).vidcd by an internal
battery, whicl_{ is connected o the inverter of e

. ! .
battery. which is connected to the inverter of ups when
the input power fails. The battery can maintain the tully
rated load fr ten minutes. but the p~erind can be more
than ten minutes if higher load is connected.
!

The advantage of the design is that the components

are over stressed since the inverter and charger are

constantly at work wheneser the system is use.

The block diagram ol on-line is shown below.
[l

Qechfi o k‘tTu-{ e

\ 4

v

Invée-
Ten

A 4
v

‘-—Mrw

Loid

1h

Fig. 1.5 Block diagram of on - line LLP.S System




152 OFF-LINE CONCEPT

| The oft-line is @ system in which during mains AC
inputs power feeds the foad divectly via the filter ana
when the maing AC mputs tails the unit switches (o
inverter mude‘.‘ which comvert DC from battery to AC
and use it to feed load.

When lwmimllmuim input supply is back. the UPS
automatically starts wp with a aid of a relay switch and
the battery starts charging up immediately for further
use. The off-line design has great advantages over the
on-line.

The advantaue of this off-line concept is that it has
the\ ability of supplying power to the load. Also the
conﬁponents is not over stressed as that ol on-lir .
which is that raw mains supply with detrimental
influences is supply to the loads. which can cause
damages to the load.

The block diagram is shown below,

In Pu? | {L OAD

4
LA 0
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| 'CHAPTER TWO
SYSTEM DESIGN

2.1 YOLTAGE REGULATOR

This is positive vbllage regulator that maintain a
regular voltage at it’s output, the fixed voltage regulator
has an unregulated D.C input voltage applied to one
unit terminal or regulated output DC voitage from a
second terminal, with the third terminal connected to
ground. This type if voltage regulator allows 1.5 fit load
current if adequate heat sink is provide. The purposcdf
the heat sink is to absorbed heat generated due to tl;e
internal power’ dissipation’s, current drawn by the
pov;;er supply load may have a wide range of values. n
addition, the temperatureput voltage. A regulator is
normdlly connected between the filter ;l;ld the load.
designed to maintain a nearly constant output voltage
for énticipated various in the input voltage. the load

current and temperature.



An important figure of merit is the volue
regulation. It is defined as the percentage charge in the
output resulting from a specified charge in either the

input voltage or the load current.

"INVERTER SWITCHING
2.1.2. This is important parts of inverter where the battery
D.C voltage is beiing chopped to obtain AC equivalent
voltage. To accomplish this, the use &f flip-flops is
employed. The flip-flops has two output &8s clock, the
input signal are J.K and also two output are Q.Q. the source
is connected to lhé Darlington pair — transistor where the
emitter of one is directly joined to the other. To obtain
balance circuit the sources have been return to ground - nd
wa is connected to the centre tap of the primary

transformer. \

Since the two different pulses generated are
..

alternating, it means that when Q is ON Q is OFF, the Q



pulls the battery potential connected to the transformer
cénlré — tap to earth, resulting in an upward sWing. As soon
as the first pulse goes to' zero the second pulses goes high
triggering on Q m\d turn oﬂ’(-). Q s also pulls the battery
voltage down to earth to obtain a second downward swing,.
This two swing on getting to the transformer are coupled
together to obtain'a square wave whose peak to peak
voltage is twice the battery’s potential.
Fig. 2.1 shows the circuit design for inverter circuit
2.1.3 PUSH AND PULL SWITCH

Push and pull switch is use to switch ON and OFF
the circuit. If it is pull i.e On the circuit will start worki ;.
but if it is pull i.e OFF the circuit will slop working but the
battery will continue charging, it doesn’t affect the
charging gf the batte!:ry.
2.1.4 TRANSFORMER DESIGN

The transformer is responsible for ‘coupling the
swings for the switching transistor together to get a low

20



voltage AC at the transformer. It also steps the low voltage

up to 230V at the transformer secondary. The size and tie

coil gang of the transformer suggest it’s power hand!: g
capability.

Well in this project, the transformer is designed o
power wad of 600VA.
Battery voltage = 12V
Peak to peak value at the primary coil is 24V.
Vrms = 00.0707‘x 24 =16.8v
At secondary winding
500/24 = 2.08A
So, the wire guag';e that can stand this cuwrrent from
hagne}ic wire specifications ANG. This gange will support
maximum current of 2.084.
Gange ANG 17 was used on secondary winding
E; =200V E; = 16V |

Number of turn per unit volt = 8 turn/volt.

Ny/N; = Eo/E, = 1/1,

21



Where NI = primary turns
N, = Secondary turns ¢
E| = Primary voltage

E; = Secondary voltage

I} = Primary current

I; = Secondary currént

2.1.5 DARLINGTON PAIR TRANSISTOR
It is the name given to a pair of si|\1il;1|' transistors
so connected that emitier of one is directly joined to the
base of the other as shown in fig. 2.1 (a) obviously, the
emil@er current if Q1 becomes the base current of Q2.
I\,Darlington pairs are commercially mounted i1 a
single package that !has only these lead; base, collector and
emitter as shown in fig. 2.1 (b) it often forms a double CC
stage in multi stage amplifiers. It is solcquivglent (o two —

cascade emilter follower.

22



MAIN CHARACTERISTIC

(i) Current éain

It can be proved that current gain of Darlington pair is

(1+Bl)+

(1+B2)=(1 +B)=(1 + B)* = B?

If the transistors are identical

B, =B;

Proof

182=1E. 1 =(1 +81)

1E2=0.2=0! B 1 6.1

Ai=IE2/IB1=B1R2=032
It means that a Darlington pair behaves like a single
transistor having a beta of B
ii.  INPUT IMPEDI«ENCE

In fig. 2.1 (a). The input impedance seen from the

- base of Q2 is ri.2 = 82 (re.2 + RE) = RE
Input impedance is as seen from the bases of Q2 is

ri. 1 =B1 (re.1 +ri.2) = Bl

23



TS

Re.l + BIri.2 B re.l + B2 RIE = B1 B2 RE or rm (base of
QI = B2RE.

NOTE: If there is'a load resistance, RL couples to the
emitter of Q2, thenri.l - 82 (RE//RL) = B*(E.

As seen, load impedance RE has been transformed into

A2 RE obviously, a Darlington pair is capable of high input

. impedance. In fact, whehever a load cause severe loss in

voltage gain (loading effect), it is usually to step up load
impedance via a FET stage, a single CC Stage or Darling{-n

pair when much greater impedance transformation is

R {
required.

(i) VOLTAGEGAIN.
A=relRe +RE=1/1 +re/RE=1
ADVANTAGE OF DARLINGTON PAIR
1. It has normous impedance transformation
capability i.e it can transform a low -
impedance load into a hiéh impedance lc i
Hence. it is used in a high-gain operaticnal

24
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amplifier which depends on very high input
|

impedance for it’s operation as an amplifier.

2. It was very few components.

3. It provides very high 8 - B value.
2.1.6 TLCS555 TIMER

As the name implies, TLC 555 timer are use as a
timer in various electronic instruments. Tl.Cb 555 timer
fabricated through com'plementaryh Meta oxide semi-
conductor (Cmos) process. It is capable of producing
accurate time delay and oscillation due to it’s high inpt:

impedance.

. TLC555 timer can be used as monostable or
]

. bistable in any circuit depending on the ways the resistor

and capacitors are connected to it. It can be monostable one

" resistor and - one capacitor while estable more
p

than two resistor angl capacitor.



The Cmos process allows the TLC 355 operated at
the frequency up to 2 ‘Ml-lz. It also consume very low
power typically IMW at Vcc = SV over a wide range if
supply voltage ranging from 2VRE 18V, this is now the
output pulse is beeh' generated TLC 555 timer.

2.2.1 CONTROL SIGNAL GENERATION

The driver switching signal was g;:nerated using TLC
555 timer as an estable multivibrator.

At the time inlérval when the capacitor C charge from
1/3Vcce the output is high, the time interval is given by

Tmgh = 0.695 (RA + i(l’l )C.

The most output is low when capacitor discharges from
2/3 Vgc and the llime interval is given by T low -=
0.695R\B.C therefore, the oscillation period ‘T is. given by
T = T high + T low = 0.695 (RA + RB) C + 0.695 RB.C.

The frequency of the oscillation I is given by F = /T

=1.44/(RA + 2RB)CI



Well to obtain the frequency of 1001z at output, the
ﬂ.ip-ﬂop divided by two (2) help us to divide the frequency

by 2 to obtain 50Hz at the first half circle, equal to second
half cycle.

The value of the RA is chosen to be 1k while RB
value is chosen (? be 14kQ. The capacitance of the
capacitor C is as follows:

F = 1.44/(RA +2RB)C

50 =1.44/(1000 + 2 x 14.000) C = 1.44/(29.,000)C

C=1.44/50x .29.00(? = 1.44/145.000

C = 0.000000993F

C = 0.993)¥

Fig. 2.2 below is a circuit design of control sig-na!
- generation, \
222 FILTER DESIGN

A filter is a circuit that separates signals at spec:fic

frequencies. There are many filter designs for example,

they may be designed to pass low frequencies and reject

27



K

high frequencices, to rejeet low frequencies and pass high
fr.equencies; to either pass or reject. specilic Irequencies
band.

In this project, thé filter needs to pass low
frequency, yet decrease the high frequency currents. This
filter is called a low-pass filter. The circuit has a resistor or
an inductor in series with the signal voltage. And it also has
a capacitor in shunt or across the link.

As the l’requency; 1s increased, the reactance of |

increases so large an amount of voltage appear across L.

Also as frequency increases. the reactance of C decreascs.

In a network of RCL circuit, there is a frequency at

'
which Xc = XL. Since XL increases as frequency increases,

‘there is one frequency at which theyare both equal. This is

the resonaﬁﬁfrequency of the circuit or fo. This particular
circuit frequency may be figured using the resorant

formular.

Fo = 12nVLc
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This formular is aimed at using the following steps at
‘resonance XL = Xc or 2nil. = {/2nfc.

F = 1/(2m)*Lc

F? = 1/2n)*fLe = 0.1S9NLC

For frequency of S0Hz and choosing an arbitrary value of

22Nfand calculating for L.
=50=10.159/¥22 x 10-6 x L.
L =(0.00318)%/22 x 10 = 0.46
=460MH

2.2.3 BATTERY

The sealed lead — acid battery type used in this
project was chosen on selectively basis rather than on an
actuél design. However, the performance expectations and
specifications of thé battery must be known. A typical UPS
battery must have the ability to store energy within a small

space and with least weight and to release it at an adequate

rate for the purpose under consideration.
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" The réasons for choosing a lead - acid for this

project are (i) its voltage on discharge is the highest of all.

Others

(iii) It can operate satistactory over wide range of

temperature.

2.24 BATTERY CAPACITY

The ability of a Batlery to produce a current ove - a
certain period of time is its capacity. The amount of energy
a battery can store is measured in ampere hours (Al; at a
specified discharged rate. The capacity reduces as the rate
of discharge increas'es. For example. a battery of 60 ampere
hours capacity will provide 6amps for 10 hours before
reaching the point at which it is considered to be
discharged. The capacity of the used is 7TAH.

2.2.5' 12V BATTERY CHARGER

30



The battery charger module consists of a step down
.transformer, a variable regulator Lm 317 7 and bridge
rectifier unit.

For lead - acid batleries each call provides twe
watts. Thus a 12v battery of this type consists of six cells
connected in series.' The fixed “float” voltage is between 6
x 2.3 =13.8vand 6 x 2.4v = 14.4v. The higher value will
be chosen, since this means a faster charging rate. This is
desirable in a situation where the frequency of blackout is

\
high.

The step-down transformer steps-down the a.c
. mains to 15 Va.c and a bridge rectifier consisting ¢ four
zener diodes is used to connect the main a.c to d.c. Th@

t
voltage is regulated to zine using variable regulator LM

317.

Fig. 2.3 is the circuit diagram for 12V Battery. Charger

3
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CHAPTER THREE

3.0 CONSTRUCTION, TESTING AND
RESULT :

3.1 CONSTRUCTION AND SYSTEM
TESTION.

After completing the design stage of the system,
each module sub-system circuit diagram was first
. €} .
implemented on a bread-board to,surc it works as desired,
various aspect of the system was modified to obtain
desirable working and stable circuit before it -wa
permanently constructed on the Vero - board. tHowever.

not all the subsystems would require very through and

rigorous test as others. Some are very vital and need to be
pre-set to a certain specification before proper operation

can be obtained.
3.2 CONSTRUCTION STEPS.

The following steps were taken in carrying out the

construction.
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(1)

(ii)

(iv)

v)

(vi)

The circuit was first tested on a breadboard. and
)

few adjustiment and modification were made on
the circuit.

The layout plan of the component position on
the Vero-board was made. unnecessary distance
between components were also avoided to
reduce the length of wire used and have reduced

overall circuit capacitance and resistance.

Ic sockets were then soldered unto the Vero

- board in places assigned to them in the layout.

The copper strips on the Vero board were then
disengaged appropriately to avoid unwanie‘d
connectipns.
The discrete components — resistors, capacitors
and transistors were soldered directly to the
Vero-board.

The swilching transistor were then mounted on

their heat sink
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(vii)

(viii)

(ix)

(x)

Installed component were then connected to one
another using wires in accordance with th

design.

A digital meter was used to check the contacts
and continuity where necessary.

With the ICs plugged into their sockets, the
circuit was then ready to be rested.

The output of each stages of the sub-system unit
was lested to see the meet the target before

coupling!lhem together.

SYSTEM TESTION

The system having been fully constructed was

(1)

tested as described below to check if it is responding as
expected. The testing was done using the following

appropriate tools.

Logical probe

(i)  Oscilloscope
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(iv) | Digital meler

(\}) CAC variqble power supply

(vi)  Dc Power supply

(vii)  Variable load (watts)

(viii) Screw driver (i.e tester)
34 TESTION I’I{()(‘,‘EI)U RE

The most appropriate way to test the UPS system is

to perform a step-by —step modular suBsys(cm test. Each of
the modules are as earlier specified.

~

i \ vx’ﬁllewever. nqt alt the subsystem would required very
Wxgh and rigerous test as others. Some are very vital
and need to be pre-set to a certain specification before
proper operation can be obtained. )\

In the charging cjrcuit. the lrzmsl"(:rmer output was
measured to an AC before rectifying and filters off ripple.
The light emitter diode (LED) was used to @nsure that the

charget is properly connected. The resistance of the resistor

was verified by using chmmeter.

39



Finally, the output of the inverter circuit with the
relay network was tested on no load and then output

measured to be 230V.

ta
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CHAPTER FOUR

CONCLUSION AND RECOMMENDATION
4.1  CONCLUSION

The design and construction ol 600w UPS has been
successfully carried out.

The use of power FET greatly reduced the problen:
associated with commutation and driver stages. A 555
tixnﬁ was sufficient to drive the low power requirement
FET gapes. ‘

The components used were common tvpes. No
complicated circuit was used and the mode of operation
was easily understand. But number dil’ﬁéulties wet .
encountered during the design and construction due to little
knowledge known about the project. But constant research

into reference books, electronic journal and suggestion

froth friends and project only put the basic principle behind

B ,
circuit design and construction.
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RECOMMENDATION

I recommend whoever wants to take up this topic as

a project to make sgme advancements in areas as follows:

1.

Due to the rather poor condition of power supply
we receive here in this country (with tolerance as
bad as t 2'5% as against developed nations with
tolence of 15%). more allowance have to be made
for the power transfer line-loss detection circuit to
cope with such a problem.

The power tating of those device can be increased
for bigger loads

A means of synchronizing the inverter output
voltage with the wtility voltage before switcher
should be examiged. This important for a smooth
transfer to avoid transient.

In comparating a feedback wap, which will make

the output voltage a constant.
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