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ABRTRALY
sz wonderfd thing n the feld of enginesring o be associated with this

projevt tlled construction and design of & single-phase Automatic Changs

over swileh as equipment wsed in hospiials, hotels, manufactoring industries,

broadeasting stalions to mention but a fow roguire constant power supply.
Back-up powsy svstem 8 gvailablk fo pwovide elesticiy following an
serruption or fathre of grid supplied power, This could be i form of 2
portable or stationsyy generstor. This of course requires o constant fusl
somree such as dissel, and gasoline. Some are manually started and shut off,
while others start/stop astomatically. Based on this back-up of eleciric
system 19 designed and comstructed o start'stop. This project 18 written in the
wimost bobed that i thoroughly studies, proved valuable o those in search of
general bnowledge, that is, in constroction, operation of an aulomatic
changer over swilch, and switching devices. Howover, this project covers tha
major eloment of design, operabion and constroction of an aulomatio single-

whase changer over switch,
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CHAPTER ONME

INTRODUUTION

The need for an Antomatic change over switeh system cannot be over
emphasized due to the fact that fn the third world gountries {or developing
countriest like Nigeria, electricity supply 18 not always vegular, Thus, it 15
extremely important i have an Aulomatic changs over switch 1 areg or
glaces which have some sensitovly in case the normal supply (mains supply )
fails ab odd tone.

tn the field of Technology, Migeria in particular is loft bebind and the
drearn of constant power supply s vel to become a reality, Maanwhile,
power OuEages are vary commoen m omany parts of the country, some e

due to lack of power supply from the main station that is used to supply

oower (PHONY In other aress they are hecoming more common on the
¥ 3 E i b

demands by keeping 2 stand by generator

i1y the light of this problem, a simple step has been taken to design and
construct a single-phase Aulmmnatic change over switeh with charper, This
helps a lot during power owtages i such places fike Hospitals, established
large companies (e.g telecommumontions companiesy and some of the

Cowermmend establishonents,




The project which has been design, constructed and tested gets mutinl
supply from Power Holding Company of Migena (PHON) and i3 then being
rectified and connected to relays, via smoothening capaciior and voliage
regutaior, snce when PHUN 15 1o supply the relays use the oy supply
froam PHOUM o operate.

The operation of the relay 1 the heart of this projeot work, because
when PHOM 18w supply, the relavs concerned for the changing over from
PHOM hine would then change over immadiately from generaior to PHON
matns, the oulpagd will be the one coming from PHON. This process repeats
srmedigtely the PHOM supply goes off) by changing over from PHON bne
i generator Hne and the output will be supply from the pencrator,

i can be noted from the ntle of the projsct work, called an astomatic
shange s:m; switch with main operated battery charger that generator will
ondy be on when PHUN failed, but when PHOM 5 restored, tnmedistely the
generaror will be off automatically by the sction of the relay concerned,

Broadly speaking, this progect uses 3 siop down transformer, bndge,
rectifier, g voltage rogudator, an avtomain push switch circuit and 2 main
operated battery charger. The electrome push swiich circut 13 used for the
ignition of the generatvr. This siroust starts the geperstor inmediately PHUN

supply goes off and the supply from the generstor line then passed 1o the

P2




output by the wark of change over relays concerned, This ciroust uses thi
senerator batiery for stimulating the cirowt to stant the genorator, Also the

charger belps to charge the generator batlery using PHONM supply 10 prepare

it for achion whenever there is power outage from PHUN,

pres

Lod




CHAPTER TWO
2.1 LITEHATURE REVIEW

A switch 5 a device for olosing (making) and opening (bresking} of
an clectrival cirewt Tt does not provide prostection against m&mummi
Howmg i the cirow, as FUSES and CIRCUTT BREAKER do. ¥t must
bowever, be designed to withstand excess current, during the peried of time
taben by the fuse or et breaker 1o operste and break the excess current
fow {2,3,4,6, 7,91

Histornoally, when electric motor were fivsd iroduced @ the late
PR007s fow mdustrial use, the starting and siopping of motors was dons
through the wse of a sunpde kodfe switch, This tvpe of knife switch remained
popular ax a means of compecting and disconnecting line voltage direstly to
motor terminals or the basie reasons.

First, the open kaife switch had exposed (live) parts which presented
an extreme electrical bazard to the operstor. In addition, any applivations
where dirt or moisture wers present made this open congept too vulnerable
o problems,

Second, the speed of opening and olosing contract was deternuned

sidely by the operator. I the operator did oot open or close the switch




guickly, considerable arcing and pithing of the contacts soon lead to rapd
wear and eventual replacemend.

The thid problem regarding koile switches was the matenial from
wineh they were made, Most knfe switches were made of zoft copper
which, after repeated arcing, heat gongration and mechanical fatigue soon
hardd 10 be roplaced.

As industry demanded more electng motor a1 the turn of the contury,
certain tnprovements had to be made upon the kaide swich (o make i more
aceeptable as a controller,

Fast, the kaife switch was enclosed i a steel case o protect the
swiich, aod an msaluted external bandle was added 1o protect the operator,

Second, an operating spring was attached to ihe handle of the
enclosure 1o assure quick opening and closing of the ksufe blade. The switeh
handle was designed so that one the handle was moved o cortam distance at
the swme conbimeous speed each time it was operated.

Even with the improvements, the kmfe switch bad one sertous How:
the Bblade and jow mechanism of the knife switch was used s a direct
controller, Becanse of this persistend problem, the kmfe blade mechanism
was discontinued ax a means of divect control for motors, however # 1 still

mantained for use disconnect. The disconnect 15 a devies used only




perodically 1o remove clecirical cironits frovn thetr sowree of supply. Since
disconnect 8 used less Frequently m thas sitaation, the mechanical e of the
blade mechanism 5 oot of magor concern,

Another magor reason tor the discontinued use of the knife blade #s 2
direet controller was the developrnend of double-break contacts.,

With dowble-break contacts, a device could be designed which would
tave a hugher contact rating {ourrent rating} m & smaller space than devices
designed with smgle-bregk contracts. One such device was the manugl
somtactor. When as set of Mo {normally open) double-bresk contacts are
epergized the movable contact are forced apnmst the two stationary conlacts
o complete the elestrical cirsmt For all prachical purposes, this movesble
cordact 15 2 shorting bar belween the two stationary contacts cosnpleting the
elecirical crguit, When manual contact 15 resnergized, the movable contacts
are foroed away T the stabomary contacts and the circuit 18 agam open.
When MC {normally closed) double-break contacts are used, the procedure is
reversed.

With the advent of the indusirial revolution, automatically controlied
dovices replaced many jobs that were being done manually, Ths s 1o ensure

standards, security, safety, stability and also durabiluy 12, 91




The pertod preceding 1868 was characterized by the development of
autewmalic confrol systems by intuitive inveation, Effords 1o increase the
accaracy of the vontrol system led o siower attenuation of ithe transent
ssoillations and even o umstable systoms. hmproving performance was
Gifficult because there was no real understanding of avtomaiie. I 1 g68, 1.C
saswell formulated 2 mathematival theory related o sontrol theory by
using a differential equation model of a governor. Maxwell's study was
concerned with the systern performancs,

The main impetus for the use of feedback in the united state was the
development of the telephone system and electromic feedback amplifiers by
Bade, Nyqguist, and Black at the Bell Telephone laboratories. The faquency
domatn was wsed primarily to desoribe operabion of the feedback amphiicrs
i terms of bandvidth and other frequency variables. It is black filed a patent
on the feedback amplifier in 1927, but encountered doubt and opposition
when he proposed self-regulation by ne gative feed back amphifiers.

Mavid Parkinson, a 29 vears old engineer at Bill Laboratories, was
by in 1940 designing an automatic ling recorder which z;smi the posiiion of
the rpcorder pen. Parking conceived, in a dream, the schane of mxing the
feedback potentiometer to ann anh airerafl guns, A proposal was developad

and an engineering model was delivered to U5 Army for testing on

“




December 1, 1941, Parddnson’s gun control system became the w9, which
was coupled with the new radar system terms 10 provide an scourate defunse
against incoming air araft durteg World War 11 {9]

With the advent of sptruk and the space age, anothet new anpeius was
imparied o conirol engineering. It became necessaty 10 design complex,
highly acourate control systems for missiles anid space probes.

However, Alimem B Strowger was an undertaker in Kamsaa ity
(15 A, the story zoes that these were a compeling undertaker whose wife
was an operator at the local (manual) telephone exo hange, Whenever a caller
asked to be put through to strowger, calls were deliberately put through 1o
his competition. This obviously frustrated strowger ; greatly and he set about
devising a systewm for doing away with the human parl of the equated!

Strowper developed a aystem of automatic switching  asing an
slectromagnetic switch based ground electromagnets and pawls, With the
help of his nephew {Watter 5. Strowger) be produced a working model in

1888 (US patent NO 447918, 10/6/1891), In this sector, a moving wipst

{with contacts on the end) moved up © and around 2 bank of many other

Strowger did not invent the wea of automatic switching, & was firat

vented in 1879 by Cannoly & Mo Tigthe but Sirowger was the first to put




into effective use. Together with Joseph B Harn’s and Moses A Moy,
Strowger formed i company, Strowger Automalic Telepbone Exchange” m
Diotober 1891

o the late 18907z Almon B. Strowger retired and gveniually died m
1907, In 1901, Joseph Ham's licensed the Strowger selectors to the
Automatic Fleotrie Co (ABRY the two compandes merged i 1908, The
company still exists today as AG Commmuncations Systems, having
undergone various corporate changes and buyouts along the way 110}

The keowledge of awtomatic control had gone a long way helping
engineers and technicians o mnprovve perfonnanse of changeover switch by
making it automatic using contactors of relays ag the case may b be

The like of Archilong Alamivens and Vitus Pasl MNwaleze {Srudents

of the Federal University of Technology Minna) and some others emplovad

electromagnetic relays rated RV, 10A D.C for the design construction of

automatic change over switch.

In this project, [ eorporated isio the power supply a8 vollage
regidator to make # regulated power supply and alse a changer is included
for changing the secondary battery lighining the ignition of the generator,

This fmprovement actually adds much o the integrity of the devies as i

always makes the battery o be operation prepare o




31 THEORETICAL BACK GROUND OF THE PROJECT

The theoretical backpround of this project 15 based on the pringiples of
operations of 4 repulated power supply, a relay operating principle, sanch
electronic push switch cireuit, and 2 batiery charger,

As shown in figure 2.1.0 below, a regulated power supply make wse of
a step down transformer, reetifying cirouit, filter and a voltage regulator,

The transformer steps down the AL supply vollage to suit the
requirement of the solid-state electrome devives and cirouits fed by the DO
power supply. It alse provides isolation from the supply e an mmportant
safety consideration, The rectifying cirouit {bridge typed employs four (4)
dindes to convert AD voltage into pulsating DU voltage. The filter belps
cemove the fuctuation or pulsating (called npples) prosent tn the oulpul
voliage supphed by the rectifier of course, no filtor can W practice, gives an
sutpnt voltage as ripple free as that o {7 de battery but @ approaches # so
closely that the power supply performs s well The voltage regulator keeps
the terminal voltape of the do supply constant ©ven AC mput voltage

sransformer vedns or the load vanes. {18},




| Btgpedown 1 Focnfying Yoliage Filter %
St ransformer [ e ipatis yegialon vt
s i ;

w
kA

S 2

| 1387 oot
. Figig 2.1.0  Block Diagram of the Regulated Power Supply

The relay opesating principle of the project scchion OpCrates based on
the pringiple o electromagnetio induction, Howevat, 3 general purpose relay
{used) 15 baswwally 8 mechanical switch operated by a magnetic coil stmiiar
iy that of frare 2.1.1 below the general purpuse relay ernploved here 18 2
D type. These relays are available with cols that can operate or close the
contacts from wdll volts to the several humdred volt range. Relays with 3 6,
12,24, 18, 115 and 230 volt desipn are the most COMMON, Today designs

offer a number of peneral purpose relays that requwre as bitle as 4

milliampares at 12V DO making them 10 compatible o TTL and CMOS

togic design {gates). These refays are available 1 & voide range of mwitching

3
a

configurations [2.34,5.6.71

Fig
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Fig 2.1.1 Blectromechanic ai Helay

The current needed fo operate a relay i3 called the pull-in corrent and
droprout crrrent 18 the surrent | the coil when the relay just stops workimg, i
the ooil resistance i3 R and its opers ding voltags i3 Y, the pullan cunont,

{ = VIR TR]
The Flectronic Push Switch Civeuit consist of DO vollage source, 2

cosistor and LED fn series, a capacitor io seriex with a relay, all conpented a8

shown in the fipoe 2.1.2 below,

e
3




The primary papose of the DO volisge sowrce {12V Secondary

k » 4 Eoes 3 o

stteryd % 1o supply power for hghting the LED and rgoituwm of the
geperator, The LED convertz electrival energy imto light energy (88 &

2
e

gansducery. B s osed g5 an indicstor. The resistor in senes with the LED
houts the cwrend through the LED by directing and controlling curvent,

making changing currents produce changing voltage and obtmmng vanable

vosdtages fronn fixed ones. The value of the extornal vesistor in senes with the

LD s caloulated ax follow, 8- '

Whent s the use of the resistor

¥, 15 the supply voliage

%y aw the forward voltage of the dinds

ir 15 the forward currend of the dinde
The arrangement of the capaciior and the relays s used to ensure the 1gmibion
ime of the generator using the voltage supply from the seeond day battory,
Thix igmtion time 18 the fransient bme oy e constant of a capacitor as i
charges oy dizcharges through a resistor (1o, the resistance of the relavy, Thas
can be calodated or determaned using the relabonship that folows:
T CR, where: T 15 the time constant of the capaoity

s the capacitanee of the capacior




R ix the resistanee of the relay.
= 2% after dme T
s

v, 13 the capacitor voliage

Y ois the supply vodiage of the secondary battery,

o

-
-
; 4
# )
A
%;, heN e
s
-,

Fig. 2.1.2 Electrome Push Ciroutt
Where! B 15 a resistor
i s hight emitbing diode
B 13 g secondary battery
¥ s arelay

(i g capacttor {slectrobynie), (781




Wiaio Operated Battery Charger

A battery is an elevtrical device that is used for putting coergy 1040 8

hatterv. The battery charger charges e a4 from the power line imto d.0
suitable for charger. However, d.o generalor and alternators are also used a3

charging sources for secondary batienies,

in general, a main-operaled batiery charger consists of the followmy
clements:
i A step-down fransformer for reducing the high 2 mams voltage 10 2

% -
fow a.o voltage.
2 A halfewave or fullowave vectifier for converting aliernating current

mio diveot current.

3 A charger-current it the battery undey chargs,
4, A device for preventing the veversat of carrent ie discharging of the

battery through the charging sowrce when the souroe voltage happens 1o fall
below the battery voltags.

T addition to the above, 2 batiery charger may also have air choustry
i monitor the battery voltage and automatoally adjust the chargmyg current.
I may also ferminate the charging process when the battery beeomes fully

charged. However, W many 038, the changing process 18 nol otally




serminaied bot only the charging vate reduced so 85 1o keep the battery oa

irickle charging these reguirements have boen ustrated 1o A 2.1 3

Sost of the modern battery chargers are fully propcted agpinst the
toellowiny oventuahities;
#y They gro able to operste imnto g shorb-ciroanl,
by They are not damaged by 3 reverse-connacied battery,
oy They are operating o 3 todal st battery 11,71
{dver oharge

SRt oo %?

aamaseresnarnnang

Tickle charging

%
. S , . , . . 4
sgherwn i%s:«:*zﬁ‘ ey b wvent 0 Charging f— Hattery
whrmey | ¥ # {initer B e s T 3
conductor e
¥ ‘
Battery voliage monior

Fig 2.1.3 Mans Operated Battery Uharger




CHAPTER THREE

SYSTEM DESIGK AND IMPLEMENTATION

38 REGULATED POWER SUPPLY
The purposs of reguiated powst supply unit 18 10 provide comstand
12V, e to power the cont ol chronit. Mo matter bow mueh current 18 drawn

tyy the load, the voliage is expected 10 e comstant. Also, variatin i1 g0 HOE

voliape, temperaturd suidior fime passes should not affect the output vollages
of the regulated power SUpY.
Fig 3.0 below shows | the block and cirouit diagram of the regulated

porwer supply pspectively

%’ﬁ"p“d‘“}w R zz jig; MﬁJ { . » YWoltaps .
Ag,v ::’ Pt 1 4.., t .v""' N he kaﬂ ;;-,----M eran
émmfm WMEr oL 2’”‘“”3 L Begulaior E
- - ® ?... o SO H i

oo outpd
Fig 3.0a Block Diagram of the Regulated Power Supply
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Fig 3.0b Ciroudt Dhagram of the Regulated Power Supply

2080 TRAMRBFOEMER (TX)

The transformer i 2 step down type rated 240/15V. 1A, This implies
that whenever 240V ao mmns supply s applied 1o the prmary of the
sranaformer, 2 15V, a.o will be obtained » the secondary of the mansformer,

Froun the rating of the transtormer, the voltage tansformation ratio (k)

can be caloulated as follows

b= secondary Yollags (V)
Primary Yoltage (V)

5% b g T 7 SETa
Where Py = 180 Lokl TdGy




= iy L . {g\ﬁ

o yvollage o pulsating

ot

The fullowing advaniages where 1 seloching o in this desipn.

i Mo contre tap s requived on the fransfarmer,

2. it 15 suitable for high-voltage applicant,
300 Mooh smalier tenstformers gre veguived

1.&';»

it has less pesk inverse voltage (PIY mtmy perdiode,
The cremt disgram for g bridge rectifier i3 a3 show o figure 3.0

bt

a4 g
voliage

Pulsating d.o output
voliags




Lang th

2.

o rating of the fansformer,

Pramg = b3

y =y, Horm factor (1)

1350 aar
ol w E}{}"ﬁ'}

Rinple content of the pulsating d.o output. 7, )’
; § fpiih, vy

;,-‘Z i3 ? joved g’jz"

fipple actor A7
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3413 Fitter Capaciter

The muin factor of the filter capacitor i3 10 minimize the ripple contont
i the rectified output volizee. This capamiar, ¢ i sonnected across the
roctifier output and m paratiel with the voltage rogpialorn, a3 shown 11 figure
36 1 achiove Hliering sotion. This type of Hiter ss hmpewn as Cupuctior
Trput Filter.

This {iiter cuvnd depends, for s ppergtion on the property of 2
gapacitor 1o charge up during conduching half-cyole and 10 dizcharpe duning
the nom-conducting half-cyele, In simple wirds, 8 capasiior OppOses BBy
change in volsge. When connected aUDEs 2 pulsating d.o voltage, i lends 10
emooth then out or filter out the voltage pulsabions {or ripples). The filtering

aetion of the simple capaciiar Slter in g fullware rectifier is shown i Hgure

3.7 belyw,

a3
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Baortfied pulsating 4o input
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Minimized polsating doo outpus

Frgure 302 Filter Capacitor

Effect of Increasing Filter Capacitance
it s boen found that increasimy the capacibiy size:
Increases Yo woward the peak rectificd output voliage;
reduces the magmitude of nppde vollage;

reduces the time of fow of current pudse through the diods;

i e

Ay




4 ingrease the peak current i the divde.

Fiiter design valenlaiion

1 Minimized pulsating 4 ¢ outpud of the capaetior, Yao !

e Hpe Bounensy it P

= gapacitanse of the Capauiier

" o ver . . . 400
%, = Bffective resisianie of resistance of the retaysg = —4
4

+

Senk rectified output voltage




3. Ripple factor of the lsating, fitered d.o outpnt, 4
& - g »v

LR, .

21312307

o O

4 Ripple ponient of the filtered oufpul, Vrirmsy?

o ¥ fpsh O 0131262075 volt
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A T8I woltage regulator imtegrated owont was used o reduce vollage
variation bebween no-dosd and fl-losd conditions to zero or gt least

sy possible valoe, This o shovwn o fgore 303 below,

Tnput sty

Fig 3.0.3 ‘wiéf s Hegnlator

To ensure constant 12v oulput, the mput voltage ranges from 14y o 338y,
A1 CONTROL CIROLHT

Thig s the sconon of the project work that ensures changmg over
between Power Holding Company of Nigeria (PHON) source and Generator
sowres, 1t oompriges of two maor subsection, Eleohromechamps] Helay
Switching and Fleotronio push coremt
3.1.8 Electromechanicn! Relay Swilching

A gonerabpurposs Blectromechanical Relay wlhich are comunon to
commercial and industrisl applications are used m this projest. These arp
basically mechamea!l swilch operated by 2 magnetie ool They use do for

their operstion that s to open or slose the contacts from mull volis to the




4 The sinimum FHUN supply required, Fras?

fgr Vide =149

g e the seoouiary woHage of the wransiormat,

= 1as ol




several hundred volts, The ciroust disgram of the relay 18 a3 show in flgure

Syl
1
%
§
i

Fig 3.1 0 Swiching Relay
The dinde Dy connectod across the inpud torminals of the relay s a foe-

whpeling diode to present reverse current from the coil of the relay asross

.mq»

the regulator

TR Common Terminal (the moving part of the switch)
ML= Mormedly closed OTM e connectod 1o this when the relay ool 35 nod
mrwered {or engrgized),
P pormally open. OUTM is connected o this when the relay ool
powered {or energized),
Helay design calculation
Relays of ratings 104, 12vilo and 400 = and also a relay raled 104, 6y

o 4000 werp used,

P2

The cuwrent needed o operated the 12v do roday, pult in current,
ip=Hated vollage ¥y
Bated Resistance, Br

ek




300 BELECTRONIC PUSH CIRCULY

The cirouwst consists of g relay, 8 capacior, ression {

Z

%

= 3 8pmd

23 8 Lighs Erattig

hode (LEDY, g switch, and o By battery. The oirowt dingram 18 as shown in

fig 310 below,

iy

e T

b




The cuwomt 5 desigoed o make » fast ON and show OFF relay hold
for the ignition of the generator,

However, when the supply is compleie the current which flows &
smough to trigger the relay, since the capacitor offers Bttle or no resistance i
the beginming the corrent slarts to fall as the capacitor changes up and

pyprtusdly drop below the holding current of the raday s coomt, The

seeond 121 This s the delay time. I swiching vme reguired =51 second
and the resistanes valog moseres with copacitor s B The capeeitance of the
capacior required can be caloulated as follows.

8 =3 Second

Where R= Bi + Br fresstanee of the relay ),
= B {1000+ 40012

= 1AM E

a
NS




312 1lv Battery Chargey

The battery charger uses fulbware pulsating direct current o

chargpng the Dattery. The pulsating rectfied voltapss Bom the bridge
rechifier pass through a vollage regulator, LM3TTT 1o the charging cuwrents,

foh determing rosstor B, This current, Ioh s directed 1o the hattery undey

)-\..-i

charging. Whan the battery s folly charged, o drives current i the oirouit,
moving diode 13 to be reverse-biased. The corrent flowws through D fo the

vartable resmtor Br which resistor B Af this point in time, the transistor

compiuet and the ranvistor oamput at the collootor 1 connected o the ground

of the LM 3177, Which makes # behave ke am open sirouit 10 the incoming
current and the charging s thersfore stopped. The circult diagram of the

charger 15 a8 shown i fgure 2,12 below,

4 o

s PRAETY

- 5 - 2 Zkohm o
Froum the rectifler _ R o the batiery
\‘% Fay '/'-, ey
e R by




{harger design calvulation
y For LMIVTT, Ve | 28Y

For charging carrent of .64

i for the transistor C014, f =347 Jomet = 1304

A Vhe = D.6v

[E1E0 7 D
fop 01 374md

3 For R, = 2041

e

oy, = {06 FDBZA

- QR

w4 58y

4 Tocaloulste Bp




3.3 Cireuit Operation

Figures 3.2 (a) and iy below show ihe complete block and pireut
diapram of the pro} et work respe sotively.

The single phase autoratic change et switch consists of, primantly
104, 12V deand 6Y do relavs and the powsy supply wmt. The power suppty
anit consists of a step down transformer, 3 bridge rechifier with a filtering
capactior and a regulator. The power supply onif power the relay to changs
state from normally close 0 aormally open, such that the normally close is
o normally open amd vice versa.

Tewo relays are responsible for the chanpe over, relay 1 amd reluy 2
velay 3 5 to connect ihe battery 80 conneoted 1 A charger that charges 1
while PHCHN 1o the network of the autematic clectiomio push swiich pireut,
which also represent the ok starier of the generator Relay A s 1o shul
deveny the gEnersiorn Relay & ool 38 ased to represents the inductor in the
sutomatic slecronie push switeh oot

PHCN sourse is connusted 10 she nermally open of Relay 1 and Relay
7. The primary side of the pansiormer is connerted 1o PHON sourse s that

when PHON i on, the power supply unit aotivales the tolays which

e}
B3




saceessiully make contadt that is vhange from normally close state 10
nermally open stale, therehy conpechng PHON o the load. The load 18
comnected to the sommnon posint of velay 1 andd relay 2

A PHOHN outags, the relays rolax, that is, come back 10 thedr inibsl
state, therghy connucling goner o sonroa 1o the load,

Alan af PHON outage, relay 1 econnents the bathay © the elestroms
push switch cirouit wiich represents the ignition-starter of the poneralon
When voliage is across fhe clectronio push swilch cireuit 3 momentanly
makes contact for a me domatn amd then relaxes. The time {or the starter of
any automobiie W ks, That iz, i makos contacts belwesn two ¥ ATeS
connecied at the brushes of the ignition key. When a key ts turned clovkw w i
it eventually starts the generatol by joimng the wires o the brushes iogether
for ot toast 3.1 seconds. Relay 4 sivuts the generator down by connecting the
plug head 1o the chassis of the goneralor, Phis is achieved when PHON 15
rostored (Y. However, the buttery charger makod 0S¢ of the power the
PN o charge the wsing for the powenng of the electronic push switch

cirgos, befors BRI pdage.

ey gy




A0 Bging foom

PHOM

Sienoratnr

- {enerator gnition
WO potivation

ciroutt plus chargsy

%

Miep-down
Tramsformer

Reoiifisr

Filier
apacHny

e

Wodtaue

Baegulstor

Copvtrol

£t

Fig 3. 2a Complete Block Diagram of the project work




PHON
SOURCE

Fig 3 Complete cirouit dagram of the project work
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CONBTRUCTTION, TESTING AND BESULTS
COMETHUCTION TOODLE AMD MATERIALS
Sommg of the tools for the constroctinn sre, side cutior, precision s,
sorew driver, tester, blade, seedie-hke driller and some of the matenials used
include; vero board (Blectronic board), 12 v battery, connechws, connecting
wires, are lamy holder and one elecivic bulb, 12v doo relays (five), two 2200
£.§ capaoitors, two lght emitting dindes, 3 wansformer, 8 voltags regalator of
1w, two cables each of 1 %mm diameter, two elecirioal socket, two resistors,
aned eight dindes, phywood, natls, silver point, soldering won and lead,
CONSTRUCTION DETAILS
The cirowt lavoot was carefidly planned and each seolum of the broad
board was olesrly entified. The cirourt was Birst butht oo the bread board,
which makes i essier 1o losate errors. i was later on transterred to vero
bsard {j_‘fﬁimﬁjmmﬁ board) to prevent scodontal short oot
The first component fixed was the wansfoormer that drops voltage (step
dewwnn} from 240v to 1 VA positive voltage vegulator of 12 v was then used
after rectiticaion and filtering 1o stabilize the do voltage ab 12v 50 used 1o
gotivate the velavs. The regulator was wsed in building the power supply 1o

shhow for easy adjustmont and self protecting sgamst short cirpwits, over




heating ste. The mooniing of il the electronic push switeh oirendt was done
m pond manner and uses separate battory o start the igmition 5o construgted.
This is followed by the soldering of the changing unit,
Below 1o the disgram R the cironit layout
TESTIMNG AND RESULY

When all the soldering had been completed on the vero bowrd the
whols cironit wag traced o ensure no short or opsa curenit,

The output of the power supply voit which power the relay was fested
by mghing the relavs to change over inmediately the power 18 supply.

In the absence of & generator, the project was fested using two PHOM
sources; ong represents a pencrator and the other ropresenting PHON source,
Two LEDs and one clecivical bulb were used for festing The frst red
solored LED standing sz PHOH ONAOFPE pubcator, the second yellow
codored LED stmding as Genegrator ORN/OFF indicator and the Load
comatant frrespective of the source either PHON or Generator s supplying
the LOAL However, the supply 1o the load was s;}i}:#;fﬁﬂé to be constant
{cortinuous) either the supply is froen PHOM or Geogrator (3t was observed
that both PHON and Generator were not supplving 8t the same tne).

The sutomatic siarting and shorting down of the generator was fested

using the ignition activated cirout constructed o start and short down e




g auinrnobiies

otor var (i gt order). SHeH {ionsratot

igntion of 4 m

ppaes the 58108 Lgmpiion grarting snd shoriing prineiphe.

pROJECT £ ASING
Ay Fopipmen peeds 4 containgr W protect i and make ¥ safe for
wse. The causing of e progest comstructed 18 made of wood of poctangulial
s CHnensm iem x Hlem XX tiom. The wocils wer

x

shupe boE waving 1
1, gitver paint.

joanted 10 puther by pails and paimted W #
PIReERATY dritiings wWeTe made on e caging o0 side view Tor PN
werator mput, she hick starel {ignision of the genarael and

fput, B9
the generaiol

shorting GOWR of the generaind The OppOSHD side 18 01

g spcoalor and the vk,

jndicator, PHOT
?T&{}%ﬁ&;’&%ﬁ AL ALY MTERED

Uinavailable of the gonpponent reguired for the projdt

pnimedials eppvirninent was ihe frst problem eponuntered
fisa, the voliage acriss 1he pogulator WS ipiigtly not up W the
reguited 1oy when peasurnd uniil the cirouil wak rrobie shorted. When
ety coils g0b ypt whish pontd Bot

powarid for the st Gme and sOME
change contadts. This 19 88 2 sooull of B0ME posnts OF paths alond the vEIO
ety solgted W provernt short circuiting. This was iater

hogrd w0t P

Led
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coprected and fhe eircuit aliains normal. Alse the connector mvitially used

was 3 bit bigeer and could not hold the flexible wires used for the ignition.

This was later changs to smaller 000 which gives desire result.
PREVENTIVE MEASURES TAKENM

1 The entive individual components ward independently tested hefore

et ensure that they are albm good working ordet.

5 Polarities of the components (where applicable) were gonsidered

hefore connpoting them to prevent components damage and snsure ORer

seguence of operation.

1 The normally open and nonmally close of the relay werd identified

weith the ad of & digital metey o avoid wrong conmection of the relay

eoniacts.

Pogessary portions of the clecironic board {vero board) werg aolated

5.

1y avoid continuity which may rogult in short olrmt,

5 Padly soldered 3@}%&5 wers avoided by applying o Inlie sodder indo the
joinis.

&, Water and moistors warg prevented rom conng in contact with the

circuit construsted.




CHAFTER FIVE
COWCLURSIDN AND RECOMMENDATION
COMCLUSION
The objective of this propct an aiomatic change over switch has
e achigved (with negHgible ervor) o a very satisfactory extent. 11 has 13
aim of providing a constant power supply 10 cquipments mostly during
operation in hoapitals and gafe Hver, commuoation companies and vanous
somes, The loss associated with an clectrical service interruption dus 10
power fatlure is of groat concorn a3 power intertuption i 2 mgchining
operation Joss of production and loss fiom damaged products. This profect
oo aveid 2 disorderly shut down which can he both hazerdous and ooty
Relays which are mainly e heart of this project, provides gireutt
swiching  equipment 10 respond to abnormal of dangerous  systom
somchiions.
the instituie of Eleetrical Engineeriog (IEE) regulation for the
clectrical equipment of building, stipulates that for safery uiilization of
dlepirical energy, the Huctmbion pormal supply voltage at any fime st B0t
exnpeed + 6%, The normal domestic supply phase vollage is known o be

-

Sy, Interpreting the above regulation means that Hy2-333 v, from this

4




mgulation o 15 deduced that the projeet 8 asle 10 be applied sensiive
demestic and mdusivis) establishinent
RECOMMENDATION

The project has clearly demonstrated the nocessity Sy all enginsering
students, tochnicians angd contraciors having 8 fore knowledee and proper
understanding of the change over switch snd improving on . Do to the fa
that the sucoess of any power supply 18 o wvoid Intsrruphion of main sonrge

consiant power supply.

In fdenl stuation o awomatic chanpe over switch can be used oy
three phase or smple phase and the alternative means of sopply oo be a
generator, solar energy, battery and other means. And this case depands op
the rate of the capacity of the apphance,

Flowewer, o order fo meke further improvement, the following

reocmmendation shoudd be considered.

. High current and voltage rated relayvs should be amploved.
i1, Long relay wip alann,
i, Short oioudt iy alarm,
iy, Cronand Tault trip slarm,

&
st
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