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ABSTRACY

3ue i the contmues boad shediding and noegedory i the eleanoity power supply systeny

[

i Migeria which s harardous 1o vanous slectronio cogumments and most eapeciatly the

compoter systems in Nigeria today 1 booame very imporiant 1o develop s unimterrupiod

powwer supply system, which s sutomatically npeated and bighly protective 10 our

Dt e P e
greCtiyord eguipnnenis

The component used it dewign nvobved the uxe of anslog meh pull powsr amplhifier
Prrpven by o transistorized sstable mubiviberator sutometic relay switehing system it

Alse altows for g controllable chavging system and solar charging capabibiy,

The oatpust poswer s GO0V A sinusondal sfler passing it throueh a filter,

it




LUHAPTER ONE

L1 INTRODUCTION

Dug o the constant and continues load sheddin g of power anid the reakdown of
the power station in Nigerig today it bacame very important and essential that
virtually gl orgariations using the computar system  and elsctonic office
BQUIpmenis in general should gogure the use of UPS o mee tup the standard of
there services it the soni ety and most especially o protect this expansiva
eleclronic squipment from the cont s powey sulags whils the squipment are |

#5123

The hard disk of a povputer systern, which i3 one of the most EXPBIRive
component develops bad sectyr dus fo ks cordinues power oulage  and
aventually crashes. This can iead to the iose of vital information that can sven be

more than the computer system taelf,

The most suiable solidion s artire provlem is the use of UPS o bark Lp the

soree of power supply from the public mains,

The uninterruptible power s wpply unit is basically the fansformation of a dirget
sarert io an alternaling current with the automatic ¢ change of the sourme of powsr

supply from the public mains o the batiery and vice versa.

s this ability to switch from public mains o baltery sutoma atwatly  the

diffgrentiztes a UPS from ordinar ¥ irvearier system

A LIPS doss not require warming up before bansmission of power. # does not
require conssience servicing and fus) g Bke petrol engine genersiors, Firally i s
@ wilent source of power supply and it does not g4ive up smoke Hke exhaust of o

petrol engine




The maior circuit in this LIPS 5 the inverting cirowt, which s mads up of
ransistor. It alse involved g contrallables charging unit that protect and pravernd
tha batlery from over charging. A solar cha UG system s also incorporated in
e design of the UPS as additional sources of ¢ chuarging unit most espe Clatly

when the UPE i sublected to g rem OhE SVIrDrITIent

The UPS incorporated with a solar of @arng urst can be used as source of povwer

o satelite and generative repeaters e supply for Telecommunications.

£

12 LITERATURE REVIEW
The world first inverter was infrodused in 1989 by heart inferface that had heen o

teader in inverier and charger tRohnniogy. ,

i 1984 he introduced the use of MOSFET for the main power i:mi;mi‘ of wwerter

cirouit which makes the dasign smalier han e use of BT iransistors.

I the early 803 the inverter cirmudt was then use to develop the UPS which is
Wday the most usehid and ecor wiogt awerier circuit design for inday's

fechminingy

13 PROJECT AIM AND OBIFECTIVE
Fhae main targe! of this proiect desi i st achieve an oulput power of BODVA
wWhich is gt leas! more than the poweer required for a full multimedia computer

system for exampie,

The design is also 10 schieve cortain tevel of conservation of energy from solay

energy and pulbbio mams o restore the potential energy of the baltery after use.




CHAPTER TWO
21 BYSTEM DEBISN AND BODE OF OPERATION
This chapler shows the actual breskdown of the entire cireul! into mmﬁu% z ard the
gerwral mode of operation of the entire modules. B will giso show the achusl cirouit

of the modules, the mode of operation of sach module, and how e modules are

interconnectad fo form g complste aystem.

22 THE GENERAL MODE OF OPERATION OF THE ENTIRE CIRCUIT DESICH
The urinterrupled power supply is of different design. The design here s a simple
ranststorized design. Anzlog sstable multivibrator is uzed o generale he pulss

gt at %‘*G&

The pulse signal s used ‘n drive power BaT ransistore connected in paraliel and
i push--pmi configuration for the purpose of large powsr amplification o drive the

Aiciel ;g} cerder tap ransionmey

Tha b relays HLT and RLZ uesd i thiz design I8 powersd by a different

transtormer directly connecied o the public mains.

The design of the UPS s off ling, such that when the public mains s OFF, the
retay (RL1Y will enabie the mullivibrator, At the same Hime (RE2Y will dizsconnect the

pubic mamg fom the oudput of the UPS during this procsss the batiery had

already leken over the souwrce of power supply.

Whaen the powsr from the mains is ON) the relay (RL1) will ¢ %c::)'";e ot the batlery
from the asiable multivibrator and (RL2) @il connest the maing o the oulput
conbmusty. The same step-up ansformer for the inverter will be used 43 g slep

down when the public maing is connecied 1o secondary winding. The oulpud gt the

orirmary wanding which is the inpul dus o

;g
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Fig 2.2 . Clrout disgram of astable multivibrator

24 BODE OF OPERATION
i L3118 saturation the voltage drop aoross BL1 s VOO, 30 capaciior OF will start
charging tyough the B2, This charging process will forward biss QF so seliing it lo

cut OFF and the voltage at BLY will be zero

The voltags across R2 ot the beginning of the process is YOO and i will continus
W drop until the potertial different is below (VOCD7VY which will sveniually

raversed bias (7 and then drive 028 o saturation

When G2 i saturated the potentist at point B s VOU and capaciior £7 will stant
charging $yough R1. The polential head of R1 atf the baginning of the charging of
CZ 18 VOU, which will 3ot O OFF by forward asing Q1 C1 will start discharging

at that point,

The voltage aoress R2 will continue (o drop undd i is below (VWOC-0.7V) a3 you can

se in figure 2.2 ghove,

&




THE INVERTING CHRCHT

g | BJT NPN Step Up

Astable gl Push Ul 0 b transformer
Anaiog PWJ*’*?’ with Filter

Multivibrator P Transist

- ; &

Fig2 d L Block disgram of the inverting cirouit

3

The rwering oirouit is the most important part of 3 UPS becsuse i does the
actust wansiormabion from the DO o AC
invohlee an astable mulliviberator generating the pulse signal that is been use 1o

fire the BT power ransistons,

The 12VAL power output was then pass through 2 step-up anshamer o

220MAL at the output.

The fnal 220VA0 was pass through a filler for the pulse wave oulput power

signal to be sharpened o i sinusoidsd eoguivalent

o



s & secondary winding current

i = prirnary winding currsnt
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primary numbers of turns
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S{ourrent gary of 1)

Bz o= 100 {ourrent gam of (323

The target power culpul of the UPS is 80DVA st 220V considenng an deal
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F £ 5012 and RY = 41.78Kohm's

SEY e TV 6Ty 3 T
IR IRT RO S B ECH

= 8 28 microfarad

Beeause of the in avalabilily of al the values of component in the market The
vatues calouiated above can be replaced by the closest avallable values of the

coimponent that witl and then produce the required power oulpul The nesrest

preferred valua of 01 = 10 muorofarad and B1 =1 Sohir's
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27 THEINVERTER STEP UP TRANSFORMER

By 2o The rvvering ransformsy

The mverter stap up ransformer is rated 1O0DVA In other o withstand the BODVA
power transtormation withy mirimum leses. The primary winding with respect of

e secondary winding i 0 the ratioof 118

The primary winding i3 a centertapped configuration in other o enhance the

push-pull funchion of the lnverting power fransisior,

28 THE SYNCHRONOUS BELAY SWITCOHING SYSTEN

""""""" bR b To astable
: i srusdtivibarator

L BOIMAM Y
f f;%»;:;p-.;j E0CEE B

Trarsiommer

—— oo To power wyeerhing
T transformer

e

Fige v Bicok diagram of the UPE relay sealching gyslem




The synchronous swilching systarn enalde the sams fransformer used a3 2 step

wp during the Inverting mode 10 be used as g slep down fo charge the beltery

A BODmA 12V trangformer is parmanertly connected o the mains and the oulput
5 feed mio g bridge rectifier belore powsnng the bwo relaye BLT ang RLZ for

changing of stals

L1 connscts the battery normally o the astable mudlivibrator when there I3 no

source from the public mains b disconnects when the maing is DN

FLZ also v not comnecling the maing fo the oulput of the wverling powar

fransformer bud connects when the maing is ON

Triz operation takas place synchronously without delay o inferference of
operation within g fraction of a second, which mahkes the changes not rnoticssble fo

slactronic sguiprment comnectad to i

from ®
2 v D o .
Hattery ORI £ %33 £l
o Cwsttivibieralor
fromty

pblo main .
T pywEe | it

srarsiormer oulput

Fig. 2.8 ... The infermnal drouitry of the UPS relay swilching system,




25 THE CONTROLLABLE CHARGER S8YSTEM

. z e step Posittve vonter | Controliy
fatns toyovy , t 3 Y
ii‘fi;j;’% . R p top fullwave oy hlg e 33"
PAAYA FLL : ;7{:‘-',‘5(‘)3 power reciibies :'xfirﬁ.iﬁg P30
transformer ovith filler cirenit Batter

Fig. 2.9 Biock disgram of the controflable changing system

One very interesting part of the contrellable charging section of the LIPS is that
the same power iransiommer used for slepup in the inverding mode is used o

power the charging unit when the public mains 13 O

The cutput is converted o DO after passing i through the rectifier giroapt and &

low pass fiter and the oulput s 1BV0C

The [0 nulput s then used to charge the battery by comecting 4 Hwough the
controfiable charger oircu, whichis g special swalching device that stop the
charging cuprent from flowing e the ballery wherever the battery s fully
charged,

The coriroiiable charging system can be set o any tharging va fage toved ?;iihm
the range of OC supply from the ransionmer, The cirsuil protacts the Hfe span of

the batiery,

e,

rin THE CONTROLLABLE CHARGER MODE OF OPERATION
The cortroliable charger is 3 very spesial control urit sysiem for reguiating the

rate of charging a batlery




The sensitive componant thal is responsible to the dilection of baltery wollage leve]
is the rener dinds, which s connecled anress g variable resistor VR which i3
spucigiy used to select the maximum charging vollage of the batlery nefore

tripping OFF,

The VB1 is conneciad o the ballery terming through 1 acting a3 2 current limiter

to protect the zener diode from the largs current from the batlery,

The rensr diods is connected in 8 reversed bias polerity such thal when e
yohage of the batiery charging up to the reguired voltage that i:érresg}amj o the
sener dicde through the potertial divider. Than the diods will then break dovey
alicwing curtent o fow oul of the base of 01 Q1 will b saturated and the oulpid
collsetar current of (1 will Bow inio the base of (2 selfing i OFF. The oulput Q2
will be grounded because currerd s not fowing end will set the power MOGFET
sommecied in series with the 15Y DO source to switch OFF the charging cirouil,
The moment the battery voltage level drops below the selting ON of the variable
by R4 connected to Q2 in reverse bias, this blaging process drives 32 0
saturation and nurrert Sows through 02 1o fies the gate of the MOSFET will then
siose the gt and the charging process will continues. The resislor B2
conreciing the gale of the MOBFET o the nagative termingt of the sowrce
dizcharges the gate when there iz no ensble nput. The B3 is connecied o the
CED acting as a current imiter to the diode indicaton as you oan sme iry figure 210

o

Below,




Fig. 2.1 The conlroliable charger circutt deagram

2P THE DETERBINATION OF THE CHARGING CURRENT

RAORTTE

HEE

| P e v
2 b % 0.4%0hm b i 6y
} { e A
g H
/ \"
£ A S
RN CE ] e —
\'\.. S '

Fig. 211 The chargimg oircuit

Tha minimuen charging current is achisved whan the battery is gt 13V just before

3
oy

§'

[exd

the controliable chargsr tip

g

famin = PEN (12 2 08 v
45

%

= B3Amin

it
L4

13
Haltary




Bt whoen the battery runs down about 1Y

o= 18V (10081
.45

i

G 78A

The farge value of the charging current enables the batlery o chargs Tast whils the
controfisbis chargar automatioally swilch the crcult OFF whaen the bettery nonmal

voltage level is acquired,

242 THE BATTERY YOLTAGE LEVEL INDICATOR
Thiz circuit will enable you o monitor the vollage level of the baliery when the
UPS s ON e It also engbles you (o adiust the condroliable charges oirouit satling

sunh that you don't aver charge the ballery

The cirowt involves three light emilling diods indicators each commedtsd n senss

with o raveresd blas polarily vener dicdee of vollage ratings. 10V, 11V and 12V

i)

respectvely 100ohm's resistor waz connected o series with sach of the zener

diode acting as curend imiter,
The zener diode breaks down when ever the beBlery vollage is just above ihe
zener dinde rating, aliowing current to flow (o enable the light emitting dicde o

e N

This is 2 special simple orouit design, which is an aliernalive 1o mullimster 1o

moniior the behaviowr of the baltery as you can o8 in figure 212 Delow,




Fig? 17 The cirouit disgram of the batlery voltage level indicaloy

bv<



3.3 MODIFICATION
The power ansislon Mo rrmrd on haat sink was laller doubled by the addiion of
b power ransistors Lon macted in parsiiel slong itk the one already in the

sirouit, The power outps improved and losses s rus to heat also minimized.

& controjiable charge oircuit was also infroduced to the oroult 1o copdrot he

maltery raie of charging.

The hesting up and forming of the baliery slectiolyie stopped and the batlery
staried oharging at the norma yoltage tevel The meating up of the LED yoilage

iovel indicator slao stopped after ihe introduction of the current Hrniting resision.

2.4 FINAL CONSTRUDTION

The entire circuit was gty sapsterred to a large Vera noard affar the
mindific ations. The final compe werd eormection was first sketohed on paper 10
view the sppearance of he companerd on Ve poard oy éammiibi%%ig arud

sirmplicity i other not make mistakes durning the wanefer of the ciroult on Vo

Stop by step solierng was dore fofiowing the skelch on papes ard spacial Carg
was tgken to preverdt shol st aned wrong polarity ot the vanous soidered o0

the Wero board.

o aoivered cirout on oo board wag laler tgntod with 8 rpuitimeter 1o engue

et
—
Bl
33

et there was no st sireuit and sl e oon ductor ourenl waS pIope wely
varrinated Finally the 8ol idered cirouit poard was laler ransiarred o the wooding
o {canng) 8iong withy the battery and tamsfonmer The wonding wWas perfarsted
at the top to aid ventilghion for the heat  dissipated by ihe power fransisiors on

hest sink o Bscans,

4
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CHAPTER FOUR

CONCLUBION AND ﬂﬁﬁﬁ&%?ﬁé?\iﬁ%’i’%ﬁ%&

4.1 CONCLUSIONS

s ohion of his

The design and oons LIP3 ineorpoiated with 8 solar crgrging Wi [
e cheapsdt and the most weopnommiost 10 profechion and mairtenance of

comEnier By sia ard pfhos poipment.

ARG BEOAY,

B, whieh i far chespel thar
5 00 pip0, 00 of 80

The cost of production i ahout KOBAL
which 18 cupranity soid i the market 4 tha ate of 23
aouivalent power-{atng generata, ek is solt & s rate of B 503,000 o more.

Thig design cah surcesshully power @ oopngnier system 1ol about 20 1o 30 e
which s out ancugh tme 10 pckly sraundup’ and save all pravious programs 9n
e compial and to shul Aoy propery wattud HoBe o cata on E sensitive

siorage device®.

4.2 Rﬁﬁ{}%ﬁ?ﬁﬁm}%{%{m

Foy fulura ‘m'@z‘evamﬁzrzi e UPS shouid e proiuced wath targe batiery Yyl age

1o reduced the catip of the step up wansionmay necause 9 tower the
skt

BOUTCR
o the higher the efficiendy and the ower iy i current and CUppet
s design 18

LB EERE:
of gnargy in e PG

it ransformel pntiuer means of eoneenyaion
e incorporation of autornatic pOWET pcpiator | ppRy This e 8 way of coniroling
iy number of powat sransigion § the wesriing cicouilt it il bE acipsatad with
reapect (0 102 magnitude of the foad connecied ot the outpul.




Table 41 UST OF COMPONENTS AND PRICES

COMPONENT ' ' o aTY CPRICES M | COSTH
Winoding case o | 1 200 208
” ' ) 100 B

Tip 32 Power fransistor (PNP) 35 70
1 Bk obwn's resistor 2 & 10

10 Microfarad capacitor 7 1
3

IRFz 46 power MOSFET 1

Hoat sk 7 < 100

ATG1S fransistor 2 15 30
5V zener dicde | 1 W
LED 4 14 4L

200 ohny's resistor 8 5 40
4

1R nhirs resistor 4 5 -- 30

2y ealay I 54 104

1 WMicrofarad 300V capaciior E 50 B3

IRVA power transformer T 1000 000

TIARO0mA transhormer B E 100 16503

1R400 Power diodn 5 W0 50
| ANA004 Power dindes 2 20 40

2200 Wicrofarsdh50V capacitor B I 03 50
54 bridge rechifier o B A0 40

&Y battary I BOD 1500

Plug and sockst 2 50 100
Battery cips | | B S I Fe 70

TOTAL [ A TOTAL {4880
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