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ARSTRACT

The demand for printerrupted powes aupphy N @very if}f“,(_}:fmi:%ai’a(%‘i is

always vary high, The incidence of frequent craics Tature in Migeria, wh doh can

ha norvenient and € sesity, jed to the Heat of gutomatic changs Gver 8w oh

The funclion of this syslern B 0 BEense e supply maings faiure, and

itigte the generaloy notencid o start the generatnr and tadd #f whenaver thera
s faiture fom the mains,

N

i miso senses the restoration of the maing after fallur ani 5@ ftohing it

mack I e Mans et atopping he gerr Al A sthiou the imterveniion of am
: Y

ppergior of kil by

in the realisation of the circuit that will perform fhis function, 1wo logic

gules Hon wWemns designed by the use of AND, MOT and MAND iogic gales 10

sarry out e ogio comtrol of the systern. Light e ceitting diodes (LEDs) ofva g

colours are moorporated 1o indicals the opsration of the varous stages

Vi
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CHAPTER ONE

INTRODUCTION

BRIEF HISTORY OF CHANGE ~CER SWITCH

Cwer the years, the change-over switeh hs heen widely used for noth domestic

4 industrial purposs. Befors the trduction of the elactro-maechanicat devicse known A%

ga-over switch, e nad been other local means of changing the lines from the

nains (NEPAY o the genersior ant whenavaer thare was power fmira. This was of Course

moan and simple, As the yoars went by, the probiems asanciaten with this means of

Tk AN

nanging the lines { the use of wirss and sockets 1o changs the Hne) gave 1se iy the nead
i of aulomatically switthing | the oircult

or designing of a switeh which would ba Rpalng O Gl

e fhe maing (NEPA) lines @ e genarEior sets when ihere is g power fature Thi

\

sipetre mechanical device 8 sed for s purpose of moving @ sireutts from ong sat of

snections 1o anotheyr ja calied CHAMNG ELURERR BWATOH

ABAS AND OBJECTIVES

The aims and obinctives of this propct work s 10 design and construch an

sctronic device UBIng ingic gales sequins tigl controb system 1

carrying oul the {ollowing functions.

To sanze he fallure froyn Hhe mains

Ty inftiate the generaior sedenoid o start the ganeralor

Tis foad the generalnr,

To sanse Ihe regtorgtion of the maing after the fallure.

o)

To diret the ciroult from the gener stor to the mains (NEPAagan,

To stap e gensralorn after the maing has bean isaiad

Croate efficiency and reliabliity
Tims saving pperatiol

Save damages 1o both fvon and proparties




Mo hurnan intervention s reguired

METHODOLOGY
This projectis a modsl and s diglital in natwe,

There are some different logio gates that are being used in the design of the

profact. Some of these logio gates amd thelr frath tables are gheern i figure 1.4

AND GATE TRIFTH TARLE

TN WPLE L QUIPUY

MO GATE Truth Table
A BIPUT ATPUT

— N Ao

1 1 {3

The methodolsgy employed for the design of this work iz the Top-down bigrarchioal

tngie desigr. This methodology consisl of logic levels ag lHlustrated,

s




Each level i explained in detads inthe subsequent chapters,

i wder 10 keep pace with the tend in lechnological advancements, oganisations

y
i

ard indusitries arg relessly making stionrs to avlomate thelr sysiams fo enhanoe grester

afficiancy in the performance of thelr work foroe, ading 1o highey productivily.

141 LOGIC GATES
A logic gate s an elecronio ciroull which makeas logiv decisions. # has one oulput
and one of more inputs, The gulpul signal appesars anly for carlain combinations of input

signaig. Logio gates are the basic bullding blocks from which most of the digita systems

wilt ug. These logic gales inchude AND y, OF gate, NOT gate, NAND gale and

These cirouits called gates ame blocks of hard ware that produce a logic-1 or logic0

outpul signat  input logle reguirements are salisfiad,




Mote that four differend names have boen used for the same type of droulis.
Dighat airouits
Byalching clrnuils

Logic circults and

{E’fﬁiv o8

1.4.2 INTERGRATED CIRCUIT (CS)

Digital cirouils are rvarlably construcisd with integrated ciroults. An integrated

sirpult. {ghbrovigted 10} s a small sifoon semi conduntor orystal, calted g chip, cortaining
stecirical componenis such as ansistors, dicdes, resislors, arnd capaciiors. The varous
components arg nerconnected inside the chip o form an electhonic cloull,. The ohip is
mourded in g melal or plastic package, and connection are walded to sxiemal oins i form
the 16, integreled of detachable componerds in that individual componenis in the 10
cannot be separgied or disconnected and the circuit inside the packags I3 accessible only
through the extermnasl ping,

integrated circuity come in b Iypes of packages, the ot peckags and duabin-ine
(D0 package, The dusbindne package is the most widely used typs because of the ow
red easy nstaliation on clrouit board. The envelops of the 10 packags is made of
> of caramic, Most packages have standard sives, and the number of pins ranges
from & o 84, Each IC haz a numeric designstion prinled on the swiace of the package
for dentificstion.  Each vemdor publishes s dals book o catalogue thal provides the

nacessary nformation concerming the various products,

AN
rd ",
/'“./ ‘f\“ o s o o i n b e ,.X‘
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. . s eosnnn
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fay  Dusbindos packdges {0y Flat Packages

.

Fig 1.4 {a and b} integrated cioult packages,




5

Seversd loglc gates In g singls package make § 2 smafsoale nlegration (8§88

To guaiify as medismescale integration (NS device, the 10 must perform g

;

by

oomplets logic function and have a complaxdty of 10 o 100 gates. A lamge-scale
ntegration (L84 device perfonms o logic funclion wilhy more than 100 gaies. There are
sie very-lgrge -soale rdegration (VLG devices that contain thousands of gates in a

gle chip,

t43 LOGIC FAMILIES

infegrated ciroult logic famifles can be divided indo broad groups: The bipoiar and
Untpolar {which is referrad to a3 the metal oxide sembconductor (MOS families), Both
resly ot the switching of ransislor batween hwo desorele states in order o represent the
fegicat behaviour of 8 funclion,  The bipolar familles are based on the bipolar ransistor

whereas the MOE syslem uses the unipolar fleld sffect ransistors 85 thelr componsants.

~

The 10 diggial bipotar logle families innlude the Ioflowing

Rasistor- Transisior Logic
Dhncde - Transistor Logic
Transisior - Trangizior Logic
Emitier - Coupled Logic
intsgrated Injection Loglo.

The W digiad unipolar or MOS logic families include the following
~ RAE ‘i.i}i}is’

- RS Loge

- RS Lo

1434 CHMOS LOGIC
Coraplementary metal odde-conductor logio uses both P oand M channels in the
same oirouis, 18 s faster than PMOS angd NMOS and requires considerably heas power

than the fow power TTL saries. OMOS i howsver still imferdor w standard TTL in terms of

oporating speed. MOS chiroulls can operate off 8 widse range of supply voltages. I CMOB




heing used ainng side with THL, & 3 5 supsly i Viepsraver, when isad

iory over he rangs of By b 20V,

iis w%tag;evtgzmzi{fjéie?ﬁi rathar tan et controfted

"

1 han g wider rangs | of voltage for operalion. {189}

The disadvaniages of CMOS s are iat they do no aperales as fast a8 T1h
gned 1o opevats OF gary minuie O arrents, thay are not

nacause b w are des
jesigned 10 pass @Vi&?}.ﬁ‘ii}{?&é"fﬁé currents by TiL @ ééﬁiﬁ(ﬁ;ﬁfﬁf’s, Thus even siatic elecltt ity
can damage hem Feor thin reason, 9y st not be hand sd uniess special € earthing

pracaubinns ant taran,

14,53 TRANGIBTOR Tralain s b

&£ 0 aEE
The 7400 san s of ransistor gan sigtor oo (7L was iirodune by he Texas
insiruments in 1o64,  The prinoips ol foatures of 2 TTL gals 18 8 multinte emiier iUt

sransisior sl 8 functionally pruivalent 1o the inpul diodes na
s boen continunusty daveloped o meet Iore sringant

The TTL logic gtrusiur o has

gpesd and [WEr consumplion 8 standards SUIME of the avallable st e includs the

fotloeAng

WiGH SPEEDR TTL {74 P00 BE ERIES) Where he & sreutiory 18 basically the sams as
e standard TYL but the rogisiors within e pirouils have moen reduced 10 yahies
cragsad power 2 snsumnphion.

rpguiting in fasier cwiinhing at the EXpense of ¥

iny  LOW pOWER TIL {74100 sERIES) Where 18 ramistor values Dave pean
eragpsed given redul® o WS romsurmption at the prpenae of Largey propagation

g,

fr




SUHOTTRY TTL {74800 SERIER) Where there s g schottky barier diodes
betwean the base and collector of ecvery ransistor in the gates. B oan changs siale

much faster and is the highest speed TTL avallable

LOW POWER SCHOTTRY {74L800 S8ERIES) Where the use of scholtky diodes

and high resistor values lead 1o low powey consumption, bt the reduction in speed

% tass than in the low power range dus 1o the dinde clamps.
{3 Ha

e

PROJECT DUTLINE

The purposs of this project is 1o sense the mains fallure, and initiate the generator

aolanoid b siart the generaior and lopd  whenever there s fallums from the mains, i also

senses the rastorglion of the mams afler fatlure and swilching back 1o the mains and
stopping the generalor without the infervention of any operator or shills.

i the design, two logic gate s were oblained by the use of AND, NOT, and
AN logio gates o carry oul the loglc control of the systam,

The block diagram of the system i shown inthe Fig 1.5

151 THE BLOCK DIAGRAM OF THE 3"{3“% EM

i 4l 1',.‘ $
TR

e pr e
e STRRT GGEN

e ol DAD BN

MEPA
PHASES T




CHAPTER TWO

gy STEM DESIGH

s in ovemome the

oo
3

Agy bmmansg w%r{ has hasn pd it place ove ¢ the past ves

the slactro-mechanical 1yps of the

withy

gadvantagses OF sho-oomHngs 8% SEOCH

change-ove roawiich, And thess afforts have however e able 10 reduce the hozards 1

cimled with this types caused damages on propEries,

rrinimLT. T he prohlpms ARE0

siowed production and ciaim aid ves,
o steady supphy of slecininity includes: Haspital,

Seme of the prganisations thal e

v medical laboratories aret indusitial sel-up wihich uses

{during Mo surgical woldg, ™M

biigag and relayision ROUSEs Wi hare thay are

anes, fers, Other B s nciude Hadio

ected o be off the air any e, papacially © wing speoial b sad nasting ke

Persa ]

g)i’&;‘ai{iemiai address.

it beging from he verbal statemsni Of

The design of 8 combinationat fogic o Hen

outtine of the problem aryt nexd is 8 00 < sreat Glagram or 8 sed of Boolsan funclions

com which the loghost diagram can be pasily obfained,  Soma of the practical slaps

mciude ihe folls P

The probiam 18 stated or outhned

v
£
Ko
]
‘_ﬁ
B
]
el

The numbst of aval qapte input variabies andd the reoquired oulput variabies

e
3
R

detanminad

my  The input an ouiput varislnes are assigned letier syinbois

atinnahing helwaen ot angd outpul i

4y The buth 12 Jie that define the TEQuE it el

defingd,

fay Ihe bt disgram in AW

The tuth table for the arsrnbination ogc eyt of this systam i3 . derved from he

already ayplend prof|ms, it eonaists of inpul 40 Sumes ang the o ipul COIMNG. in the




nodt columng, the three MEPA phases and generalir ines are designaled by 44 o, &
red by for phass ) phage U, phage i1 and the generalor,

The s and Os in the inpul column are obtalned from 27 hinary combinations
available for the four input variables. The Dinary values for the cutpul are determined for
axamination of the stated problems. The oulput iz therafore sither START GEN, LOAD
GEN, LOAD NEPA DR 8TOP GEN.

The truth table & howsver shown in the table glven below,

TRUTH TABLE OF THE SYSTEWM

'z o ¢ LOADGEN.
START GEN. |
5 1 1 © O LOAD GEN
-; 3 G 0 BTART GEN.
Ly g G §LOAD GEN.
: 0 1 g START GEN.
1 o 4 1 LOAD GEN,
r 1 G 6 START GEN.
1 1 o 1 LOAD GEN,
B 1 1 o DAL MEPA
1 1 1 § L STOR GEN.

o]
s
(o

227 BIMPLICITY OF THE TRUTH TABLE
Fromm the above fruth iabde, the karnaugh Map s oblainegd rom the various sitpuls,
The Boclean aigobyals cxpression was also wiilten and fnally the oirouit was minimized

using the posulgies and theorems of Bonlean algebra.




The summary of the outped of the ciroult from the truth table is

AT - s
Siart Hen

Load Gearny

P o R e
iy Slop e

Frovm the ruth lable above, the hyee phase

s of ihe maing are assumed o be one

Ty

STOP GENEPATOR

G ;{f. § ;;4 é'?? ?1 i{iz}g

s

From the uth table shown in Table 201, the kamaugh Map for the stard generalor

autput is shown in the Fig 2.1 belo

\\ !'“

"a f .,/"

@?*”}zsz 01 11

Srodsy
feoke
\\
e

Fig Z.1 Kamaugh Map for the stan generator outoul, Voo BEoolesn sigebraic

srression for the slart generator culpud of the above Yernap s nbigined as:

s o
! . . .
. - Ty . s 4y A 4, "y e 55y
e 4 e, Ghy, gy Oy .4 at (3.‘24(' AL , __532'{

g5




Lising postulste of Boolean aigebra which stajed thal {6 + %1 = 1)

The ghove aypression can be reawsile as Dllows

AL

e

s e {d,

4 ot by, Lf 3 4*3:*”,, + fhy boE iy

3

4 Ry = ey S A W :
1 o, g Y d, G, g T Y gy, do, by b = Bilar Gen

Therefons, by, &, 6o .

After further shaps of minimization, we no

,

[l
-
>
%

by b ¥ By, By by o+ éﬁ, G, b e = START GENERATOR

When the logic condition above & g

the generator automatically. # can be sosr
it gateg
From the truth iable gshown, the Kamaugh Map for the load generstor culput is

shiown i fig 2.2

3@’
/t)?%/{}m ol 11 410

¥

3{}‘ e ,.495:»»:»2?

o

2
anali
ot
———
s
R
. e
s

ndy
W3
haaane
e
fesory
e

Anade
s
St

Fig 2.2 ¥ -Map for the load generator oulpisd,

The Boolgan slgebraic expression for the Losd genoralns output of the K-Map

above s obianed az shown helow,

- PRl U« L - T A b fe EL a4
T Bo, Bado b Gu, D2, B e b be b, b de b du Babo F s, v da b, do, da G

o

+ b, dpoba do

minimizing the above eguation, we now ot Ty by

senar

o e e o Y B e the dhe i
Gy by ¥ { ot o3 Y e, 2, 9 G0

Y

R e iy

e

w Gy,

therefare, B Ba b oy tf)*z Goo b b o b b

B, st

3 ; e : Y d
b o lbse pa)+ b Ba s + &0 T




'v ¥

2 o'z 2 e "
5 b e, 9 s G B, B, B3 = boad gonersint

Winen e Boolpan gxprass cory above 18 watisfied from he e Gt et the ciroul

Wil foad tha gensraior au cormaticatly. i oan be senn it the generator is high Jo7 Bt

through the inpul gatas.

The Hoolean algebraic expraasion for LOAD NERA and & TOR GENERATOR o

oty el BB darbeadd from drth 13

25

L OAD NEPA b, d2 i e

3

whaen this Boolean 8% OrRESion poourrad, iomaans that e ganeraio? off angd he thiee

phases of 18 maing are o
QTOP G 5?&???\}1"{& "ég iy, frs ey

Thiz instruchion i reoongnised aret oxecuied when the ihren phases | of the maing

arn ON and e gensrainr is alzn OhL

23 The COperational jogic disgram of the system design

iy the resization of the cirouit that wit g*m form this function, o i gats 108
wers designed by ihe use of AMDE NOT and NARKD login gates 10 Garry ot e
g control P of thig syslem

The pperational 104C diagram of the syslem i hewever diawn hased Of he

derivaton of the segthy tmbie

Tha Fig 2.3 e arpinre show the opet entinral ooic disgram oif the sysism

i realization of the systam, alt the ranetional plocks of this cirouit are integrated
e oiroult OF gate expstl the powel supply unit, Tre intergrated oFC it uzed for his

design cama Inlo I onlily afier guing  Hhroud sial i mormal procedune for designing 8

combirational 1o gin cirouils,




Erorn the designy 4 . input positive nAND gate and A M3 gale B uEn (5.

cary thon be made, Thres

crom the logic gate obtained. the 5ok sction of 108

it NAND gate oxists corrmerciaily 88 OUIAD 3 - npud AR guie @4 B
FAH N for CRAOS version gyt as S 741 G40 Lk Tor TV s,

Sipiinrly, there &% 5 . it posiive AND gate named SN7408 {4y for

CHAOG version and as Gr) 7ALBOR (N} for TTL wersion.
The internal pin arrangemert o1 thesze inegratad cirruits (108 are shown i

NI
0%
el
oy
B
o
:13

of the Mos are made, e

yreheraive cirnuit chagram i3 eyt drawn

,,3ﬁ %
oy i Fig 2.4 % ok shows i T

The cirnult diggran s & power supply unit of the

f e pireult and the LEDS o indicating the operalions ol

slecirical ronnechons O g

The thrae NEPA phases are gteppad down hrough SiepOowWn sraraformers 10

ny de to enable it i the togin 108 €0 edoriably and he genes Ao sob ing s ais

de souwes 1B GO aneiad 1o the sysisn 10 pUwET

stepped - gown 10 By do. A edemat Oy O

Honoe, four 6y - transfonmers are solpciad, zo that sach of the threa NEPA phases

has s own e oy Iransionme Cnaraton

tage of eagoh Wans SOt 15 siraren using o TNETey) Ilate]

5
Rec

The ouipul ¥O

o 10U 26v capacior and hwo Tk ohms - reaginhors.

by trees DA gupphy units, 8 total of elght dipdes, four Capatt iors and &g
ragisiong ware aserd for the desigo vy fiter the Dutpul yoliage of the 1 ansionners

wihich alss 8o 48 e npul to e carcust.,




CHAPTER THREE

CONSTRUCTION, TESTING AND RESULTS
31 CONSTRUCTION :

in this project work, belore the componenis were finaily soldered on PCR, or
Yero bosrd, the clroult was wired on a bread - board, Thig sisge of the projet
wink i the profe ype, The ciroult was tested on this board and 1 was certified o
b working before the bansfer of components (o the Vero board,

The unusual name “bread - board” seems o have arfsan from the early
practos of building radios an handsome siaba of vamished wood, with tubes, oolls,
el and he interoonnecton wirss all fastened o the topside of the board, The
practice of tesling cirot by sl varsions on some xort of g s st called bread-
bogrding,

Bresd - bosrd can be desoribed as 2 hardy plastio blocks with rows of holes

spaced o aocommndate 10 or other components ard {ususlly some exlira rows for

5 f

distributing power supply Vollages) These are infended for lesting cirouits not for

construniing penmanent versions,

YERG BOARD

ey
v

The board which was used for the final winng of this proiect work & Vero board

which can also be call ciroult board, I s the sl cormnon king of boand used for the
construction of this Kind of prolect work. B s made up of a thermo-saiting material wzi?z
ong surface coated with copper materal o enhance condusting and sasy soldering of the
comporsnts, B has holes iy rows spanad 10 accommodats 102 or other component a3

fargs ag possibls,

312 BULDERING
After positioning of the componenis on the vero bowrd as provided on the

schermatin dlagram as shown In Fig 24, The loming of the legs of the componsms was

ot

made using the soldering fron of raling B80wW220v and soldaring lead,  Most of the
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nciude the ollowing: Mains fallure sensoer cirout, Daslay

same of such cirouits §

i and gl these crouite v ere nol incorporgted in this work for e and economic
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nponenis Be Yery nenaitive i heat st g exira CREG Wab takan in 8
sfer aicie, it is advisable by uae o soidering oo
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piy of the COMponen

of the rating 2Dw - Al el 220

The casing for this projant Work ¥

ey ghaps with e

Canings were provided oo

injernaly.
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Having gotten the bazic principle of the AND and NAND gale operation, we oan

now go ahead o explain the working principle of this logle cirouil which s desigrad using
2 gates, The operation sequenca of this chrou! inoludes the following:

Maing momioring unil, delay

 partial or oo = of the maing phases ad

g

inftiating the generator solenoid 1o sterl {START GENERATOR)

Loading of the generstor after a predetevmined pednd of s foo the genersior o
reach the raguired revolution {(LOAD GENERATOR

When the mains s restored, the lond is immediniely ransferred o the mains
{LOAD MERPAY

Whaen the mains is restored, alter a predetermined period of lime, the generator

solencid i3 de-angr shul -~ down the generator le (STOPR

GENERATOR)

RESULTS

When the 3 - Inpat {fe 3 - phases of the mains) of the NAMND gate of D are

s

theraby the gensrator will not be

Nan”

prasant, the output of the gals o pin O waill be low (O

started or indinted Dot the MEPA will gl be naded,

As soon as ong of the NEPA (maing phazas fallz or all the ¢
sifput of the MNAND gate at pin 8 of the IC will come Bigh {1 and sincs the low {3}
cuipud of the gengrator, s invertad, I will beoome high (1) Comseguenily, the two inpuls
of the AND gaie of the 10, will be high and # will now energise the solenold of the

gengrator o szt ine genoralor

332 LR2AD GENERATOR

s 10 run T about 10 28 microsacomis

As the generalor s staded, § will be al

o enablz the generalor sifaln maximum revolstion before loading the genarator as

nredelarmined by the e deday oiroult gltached o e output of the START GEN - with

the outpd of the generalor high (1) and the outout Oof the KAND gate In 1, le pin 8 i3




causn sither ong of e inpaits or aif the phases tow {0}, the otpul Deoomas

e AMDY gatn of H0; Le pin 4 and pin® becoms high

(13 arwd varna nia. the oulput of that gate o st pin 8 of tha G Wil b high (1) and i will fond

the generalisf. riote, theze operglions arg o carried oulb within a couple of microsennnds

pancing 00 the predetenming sid fine st

f'?)

immediately the 3 -~ phases £ the mains {Le the 3 - inpuls of the MRAND gate in

Y are restored, e o st of the gate atpin & of the ! 10wl go ow {0}, Remembar thal

'.,/ 4
7

e condiion for an AN gate 1o be nigh {1318 Sy the two inpats o be high {13, 50 i{}j&iiﬁ

cemersior will go off Decause nne of the input is ow {0} The output of the NAND gate of

iy, will be low {0} 48 3 result of the rastoration of he 3 - phasas of the mang, The low

iy output o § ihig pin © 18 DOW verted using an inverter, i rakes the signal high {1}

.«~,\

The fow (0} cuiput of the generalod sehich foads pin 10 of the ARD gate s squally inveried

1als at pin® and pin ) are high (13, then the

i

autpit of the AMLY gate which is pin i of the 1wt b high {13 and then LOAD NEPA

The opaoation of the stop generalol Comes | mmediately after the NEPA is heen

Th two inpus 1o the AND ate of the 1G The output of the generator which

5 fed o the pin 13 of the AN gate of the 10z and he seoomd 18 ihe inverted

satput of the pin 8 of 1oy is equally high 11 is fad into the nin 13 of the 10, The oulput of

thig AN gate i the pin i of the 0 which now DOImes high {1} and de- snergises tha

T4
LW FEY
SRR

seennd solanold of the groaerain? iy cauea i shut -~ Gow

~




CHAPTER FOUR

40 CONGLUSION

coof the syslem s indicated by Light Emilting Diodes (LEDsY of various

costoairs 10 show the aperation that currently teken plagcs,
ripver At lagst one phase from the NEPA

P
iedd,

¥ -

Howill load the generator after certain secords the genersior has been staried

gt glso when gl logst ong phase om the mans is st o

The system will stop the generator afler there i restoration of the mains fom

e ghe et pound PREEY: I %
diceted at the oulput of ihe system afler the

s s UM,

was done on s project TAutomatic changs ~uar Sw Hely” has aclually

o

# o 2ty wn o . X et v g end 5 X T ot T pr ey s Y 5
brogdened my mractical knowladge of power gleciionios. B has ecguslly inoreased my

¥

knopwiadge of rouble shooting using elsctronic sguipments. i gave me an opporiunily

<n ry 3 - sth pumedy o o T I IR oy P oy ih 23 y
o carry ol research on the aulomabio control aysterm, which ieads o ihe automation
o ine ien today.

44 RECOMMENDATIONS

e end of the rosd has ngd

el

bean resched as for as slechronios s conoamed

:.\9

Gr 8% 1

3
=
£
2
fex]
Py
ax

wdification of s prolect is concamed
There are some olbegy crouits thael can be incorporgted or altached o the

saiputs of this particular craudt o oblain perfection of tha opgration of this projest

work, Soms of such chroults inglude the following Maing Tailbre sensor ciroult, Delay

s ware not incorporated in s work for ime and esoncmis

This project work is hersfors open o any student who may want 10 srbark on

thig interasiing work, i mey infersst vou o know that the construction of all the ciroult

d
o
Lo




nng;mqm{} togather i pynnd the sO0DRE nt our tevel of study, P adah o suggest el g

point s contidd be given 8% Groun proiect.

iy the course of MY comgtruniion aspd cially the first staga of the & reutt wiich 18

DT roctification of the in COMING pEE A phasas o e 10, , the phase i1 daveloped 3

problem of not giving e cosrpe voltage 2t e expected poinis. This was ialer

dimonversd 10 DE & mreak on e Ve besard and not with any of the Sompl apsrts. 1S

probiam Was roctfien by changing e position of tha rimse 0 ans wher part of he nosr.

Anciher wag the non - avatiabiity of some pomponeris within 1Y reach which

compaiad me 1o iravel puisida my @red for ihe components and invanably moreased the

rogt of this pro Hact.

Fipally, tme Was not enough for e cpsaaren and the practical lesls in tha
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