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68  accapt direct inpul and give oscillating output. In this case, it takes direct current 1o give an oscillating
g9 currenl. Tnis oscillating current is not a perfecl sing wave current, so lhere is nzed for cumment
70 modificetion and filkering to achieve the sins wave as required for an oscillating current. Transistors
71 are basically usad far the current medification and in-combination with resistora far filtering ta achieve
72 Ihe sine wave. This cutput is stepped up by a transformer of certain power rating. the power rating of
73 this transformer gives is the power reting of the inverter syslem. The inverer system raq uires a
74 battery to function. The direet-current{DGY is obtaingd from & DC battery supply, The current rating of
75 Eﬁnnuuﬁ._._____..._:ﬂun&nEﬂ_qﬂunumsg_swuﬁ:ﬂﬂn&ﬁaﬂ_rniﬁiﬂ The batlery
76 supply is 12V DC. Combination of eny DC batlery o achieve the 12V canncl ba Lsed because of
ot gt _ -~ urrent rating. Usually, a Lead Add Accumulator battery of a diy call battery of required current E:._n .
. /78 s used for the batlery. When this battery is low, there wil be nasc for the battery 1o be charged. The
= 79 charger is afectfer and a step-cown transformear. Rectiier converls the AC current to a DC current.
30  The bank of transistors is used for currant modification for the stap up translormer input. The step up
31 ftransformer has Ine seccrdary winding that is a cougle of the primary winding in number af turns,
32  depending on the output voltage required and the current rating for which it is meant for. The core
83 Arco of the transformer is calculated based on the power raling to be achieved as well. The wire for
84 the primary wirding is made very thick so as to carry the power and bear the heat coming from the
B transistors. The wire to be used for the secondary winding s dependent on the type of load for which
B6 ItIs meant. For house hold appliances, a 2.5mm inated caktle is u \mmn__. for the secondary winding
B7 The inverter is commonly known as c__..__am:cvawuw,‘m_ n.ﬂ_“__._.h.._qm_ma (UPS)E n_u_._n__.... heat sink |3
BE  used to cool down the Iransistors. The heat sink is not u___mu.__wa_ to cool the transistors. Yo i wt (s 5. rr..».f.k«ﬁ\
89 2.3 Review Modification
90  The invarier works as enumerated above, but radiates lals of heat. In Ihis project, IRF 150 MOSFET
91 has baan incorporated in place of the Wransistar which radiates less heal. Furthermore, the IRF 150
92 MOSFETs gives room for expansion.
g3 Battery level indicator is also incorporated to show when the battary is low and when the batter is full.
gd  In the circuit for battery full and batiery low s the comparator, A comparator is a device that laxas two
§5  inputs and gives output efter comparing the twa inputs. The oulput is in farm of the __.__u_._" cf the either
86 the inverting or the non-invarting, depending on whal 1:.|_m meant for. #|=.E __.s_.m:._._m _a_q_.__.. is :_mw..mﬂ 7 Gl Aol
thaii the nan-inverding input, the outpot Wil ba zero aflar comparing the two, but if the _::m_.-u_u is less ¢ AT
98 | than Ihe ..._op.l_.“i&_..n.#m.nsﬁzhﬁm be the refarence value of the non- __._._.u_._-:u In this case, the .
99 reference value is the voltage supply, when the voltage at the inverling is less than the non-inverting,
100  the output will b the inpul voltage. This is used 1o indicate battery low and battery full with the aid ofa
101 voltege fixing diode (zener diede). The room for future expansion is good far any elecincal project. To
102 supply 1kVA, a combination of six MOSFETs in cascades can serve the purpese, but far this project,
102 there s aliowance in the number of MOSFETE used. Fourteen MOSFETs are incorporated In the
104  design, these can supply five (5) times of TKVA. thal is, it can supgly up to SkWA with an increase in
105  the number of battery to be used. It can go as far as supplying five (5) times The power Inat is used for

106  inthis project
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The power source swilching has been made automatic by 555 timer IC which controls the switching
from AC main and baltery supply. The 555 timer IC is &n integrated circuil that can function in elther
monostable or aslable mode, In the astable mods, the 555 timer can be used as a timer. it engagas
and dis-engzpes at certain fime controlled by its clock. This timing is to delay the supply by some
micreseconds belfore the power comes up. The delay is lo prevent trarsient current from the circult
Transient current are the surge curent which are higher than the normal current. Surge current can
damage eleclrical appliances. This surge current is imminant when the power s just supplied. With
the cambination of the timer and the capacitor, the surge will not have influence on the appliances.
The capacitor absorbs the surge and the dalay does the function of delaying the time and allows
every surge to be abso'bed before the circuit is engaged with power. This wil make the inverter safe
o usa.

In the inverter is also Ine charging circuil. When the battery goes down in voltaga, the inverter will
definitely go off. Then there will be need to charge the batiery and this has been incorparated in the
inverter. The inverter battery charging circult contains basically the slep-down transformar and the

rectifier. The-ractiiesis& deVice-thet-convarts an allarnating current AC to a direc! cutent. B8 Tha —° }

step-down transfarmer steps down the voltzge from the mairs to the required voltage needad to
charge the battery. In this case it will step down form 220VIAC to 15VIAC bafore the voltege is
rectified. In the charging circuit, Ihe voltsge regulator maintains the amaunt of vollage coming aut of
the charging circuit to the requirad voltage. To show the voltage output of the inverter, a meter
incicator is used, this increases the viabilily of the Inverter as it tells the user when the batlery iz going
low even before the indicalcr indicates that the battery is low,

3.0 METHODOLOGY

3.1 Transformer Design
1KV A slep-up Transformer
Starting with the |kVA step-up Irensformer

Fig. 1: 1KVA step-up Transformer

)_.w.

L e ks

.._%ﬁ-._._r_
¥a
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B ...‘.\_...h..
X
el T
139 P= transformer primary J_rc*.r\ / ,\_\ ,”fr {3.11)
. / [
140 S= transformer secondary u:.._mm\ az,,,. X 4 .wh.....? Mo 312)
A L
141 The transformer primary voltage n.r._u volts X a N
142 The Iransformer secondary vollage Auﬁ. volts |__— )
= 1000 waits ipewer]
143 The transformer primary current T ,.j.._ (3.13) ____.L?__C.@
fo Ly . ]
134 = B3.3333Ampere \ L (s
1000 wat , |...u\\.\.\l ek .ﬂ.,.,.ﬂ..
145 The transformer secORCary current = s== = :”“.“H.ln _._,,. (3.14) : - 0
. Yy TN .8
146 The operating frequency = 50 Hz G.u:..ﬁ Ly B (.
147  3.1.2 Design of Amplifying and Current Distribution Clrcuit ? Lol (W™ /

148  IRF 150 (cascaded MOSFETs) o
149 The IRF 150 is & metal oxide semiconductor with voliage divider combinaticn of resistor at Ihe gate.

150 From the data sheet, it has on-stale resistance of 0.05X and a drain currant of 38A.
151 Power = (38k0 0SS wats  \%q | o (3.15)

152 = 1444 x 0.055 watts

153 =79.42 watts

=

R4l Y=
1"
LA L AT
._| WY 14 vl_ ® _ 1

oA 7 ls*

4
CD4047 Hlo Gad IAF 150

Rt

e
i
i 2% L]
Pin 10 OF ik m p .u
CD 4047 s H
ﬂﬂ Qi ﬁh an i

e

2z
N N

154

155 Fig. 2; Switching and a section of the current madification circuit

156 Mow, using IRF 150 MOSFET (cascadad] for the power transmission and currant modification,
157 202t number of IRF 150 MOSFETS raquired for the cascade  (3.1€)

158 =12.5012

159 14 MOSFETS will be used for even power distribution.

160 The IRF 150 from the data sheet has;

16l Capacitance of 1.1pF, Charge(Q) of 125nC
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107  The powar source switching has been mace automatic by 555 timer IC which contrels the switching

108  from AC main and battery supply. The 555 timer IC is an integrated circult that can functian In either

109  monostabla or astable mode. In the astable moda, the 555 timer ¢an ba used as a timer, | engages

110  and dis-engages at certaln ime controlled by Its clock. This timing is to delay the supply by some

111  microseconds balore the power comes up. The deley is to prevent transient current from the circuit

112  Transient currenl are the surge current which are higher than the nomal curment. Surge cument can

113 damage electrical applances. This surge current is imminent when the power is just supplied. With

114  the combination of the timer and the capacitor. the surge will not have infuence on the applances.

115  The capacitor absorbs lhe surge and the delay does the funclion of dalaying the time and allows

115  every surge 10 ba absorbed before the circult is engaged with power. This will maxke Ihe inverlar safa

117 o use,

113 In the inverer is also the charging circuit. When the battery goes down in voltage, tha inverter will

119 definitely go off. Then there will be need to charge the battery and this has been incorporated in the

120 inverler. The imverter tattery charging circuit contains basically the step-down transformer and the O
121 rectfler, The-rectifier is-a"0Vice that-converts.an altemating current AC 0 a direct curent. 58 The > e
122  step-down fransformer steps down the voltage from the mains lo the required voliage neaded lo j
123 charge the batlery, In this Gase il will step down form 220WIAC to 15V/AC before the voltage s (._T
124  rectified. In tha charging circuit, the voltage regulator maintains the amount of voltaga coming out of

125  the charging circuit to the required voltage. To show the voltage output of the Inverer, a meter

126  indicaloris used, this increases the viabllity of the inverlar as il tells the user when the baltery is going

127  low even bafore the indicator indicates that the battery is low.

128

123 3.0 METHODOLOGY
130

131 3.1 Transformer Design

N

132 IkVA step-up Transformer
133 Starting with the 1kVA step-up transformer

T2
120
134

135

136
137  Fig. 1: 1KVA step-up Transformer

138
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173
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182
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Ve

To tha inverter ﬂqn__.n::

185

Vie

To abtain the rise Lme of the pulse
Frequency = 50Hz
EDX53 Trangstor{Q17 and Q1E) has been selectad lor switching
The transistor 01 and 02 can be used as a switch by driving them to saturation.
le = lee (2.17)
To obtain the sultable current for the cascadad MOSFET, | have chosan 220X resisior for Rs and Ry
50 that
=13 (3.18)

)
= 0.pGAmp

Ta obtain the current ratmg for sach MOSFET,
i

the pusle period = =,.._n.“_n_:__ H% = [L0Z seconds [3.19)
Pulse period = 20 meec
1 20mzec
the rige time = T 10msec
the MOSFET gate currant = = (3.21)

C= capacitance {Farad), V= voltage (vols). 1= time (seccnds)

L
IG = L1pF x | msec

-

_mu_,mnu__u.an.___mm@ __...,...wTﬁ_... r__"..r .Tm_____w

For seven MOSFETS,

=132k Ax7T

= 0,0092mA (the required curranl to drive the entire MOSFETE).

3.1.3 Design of the Battery Laow Circuit

From the dircuit above, the diode D7 (INAT33A) k= a zener diode usad as a voltage regulator 1o fix a
5.1V voltage at the positive input of the aperational emphfier(LM353N1) (nen-imverting input) 4700
resisior will be usad as R, 49mA is maximum inpul current from the op-Amp (LM358N) data sheel.

Ve

At
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1E6

187

188
139
150
191
192
193

194
195
126
197
193

193

200
201
202
203
204

205

206
207
208
209
210
211

212
213

214
215

216
217
218

219

Fig. 3: The battery low circuit

12
— 0.025319Amp

=26.5319mA
Any value athar than 4700 can be used but for the sake of aliowance, we have chosen 4700
The voltage divider combination has been done to divide the supply voltage into fractions which will
then be compared with the fixed voltage, which is the 5.1 volis.
10KQ has been chosen for A2 and R 3. They are just to divide voltage any equal comtination of
resistors could have divided the voltage.
S0, Inverting inpul

Thev—= ( 1008 __ ) vsapply (3.22)
f

{10841 000 S
Visupply is the voltage from the battery.
V= = 5.1 vclls (fixed by zener diode (IN&T3I3A)
When the supeby voltage (battery voltage) is 14 volis (fully charged)

Aok
V== (oL 1volts (3.23)

= (2) 14 volts
=7 volts
V¢ =51 volts .
V- > V+, the outpul voltage equals zero —» 0" m., i

When the supply voltage (battery voliage) is 11 volts,

wmeh
10w +10R

= m.\— 11 volis

= 5.5 voits

W+ = 5.5 volts,

\- > \+, the output voltage of Op-amp is 2arc, no current flows 1o the exiarnal circuit
When tha supgly voltage { Battery voltage) is 10 valls.

V—= (rarimg volts= ;(10) vots

V-=5volis

V4= 5.1 volis

i+ » V-, the output valtage equals to the vollage supplied and current drives through Ihe external
=li=T]

At the extermal circuit, a transistor BC547(01) has been selscled for efficient switching.

When the output equals to the supply vollage, the transistor [0 1) switches on.

The trensistor has currentgain (hfe) of 270 and collector current of 100mA (from the data sheet).

V=

111voits

The base current I, = W (3.24)
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ly= 0.037mA
The base voltage is less than 12 volts
Ry = Sanitg (325)

I._“_-_uun.l...-....n_"
2
Ry = 557 #10°

Rs = 3.44EM0

2.2k0} has been chosen as it's the minimum value of resistance that will not blow up the transistor.
When the ransistor is swilched on, the relay (RL4) charges and closes up its swilch (Electsm agnetic
induction) there by disconnecting the inverter circuit and putting on the main supply if the main supply
is avallabla.

The diode D4 (IN4D07) has been connecled across tha relay to prevent any form of backward flow of
current to the transistor (21).

The capacitor of capacitance 1000uF has bean connacted across LED (light emitting dicde) to supply
2V and a resistor of 1kQ has been connected to the LED to protect the LED from blowing up as the
maximum current requirement lor the LED is 10mA.

The LED is nh.,m&nmaa. showing batiery is low.

e i
-235- {The Wyristor [DB) has been installed also across the transistor Q1 o protect the trarsistor from the
c

a & fram he ralay.

R,="Xn {3.26)
Vs is the source voltage = 12V

Voltage required by LED = 2V

i 1% LED cument rating = 10mA

_ (12-2)_10
Ry = ~ 5_.2_._

R.=100002
Re= kO
31.4 Design of the Battery Full Circuit

Ver
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Fig. 4: The battery full circuit

Fram Ihe circult above, 1ne diode D3 (IN4T384) is a zener dicde lo fix the vollage al Ihe inverting
input of 5.8 volts. Ry and Ry are equal resistors, that is resistors of equal value to serve as a voltage
divider, so that only hall [raction is suppled to the non-inverting input.

R keeps the cument &t the non-invering to a value less than 48 mA | The maximum current allowable

at Op —amp inpul) .-
A valuc of 47001 Is chosen for Ry 50 that //

v
170 0-0255318 Amp

12W/470 = 0.0255310 Amp \
=25.5319mA {input current] which is smaller than the allowable current of the Op-Amp.

WWhen tha Yoltage from the battery s 11 volts

ﬁﬂ”_.ﬁu_.ﬂﬁ_m V+ Ry=Ry (3.27)

Hﬂmu_mtnm_ulmh__._.n_ﬁ \
The inverting input is 5.8 valts (fixed by the zener dicde) \
The V- = V«, lherefore the cutpul voliage of the Op - Amp will be zero,

Again, \
When tha supply voltage is 12 valls

(rrarmg) 12 v 7?,.%\ 1 LTV e

R&=R9 o\ __ﬂ -
mu_ueﬁwﬂ =V | non inverting input) 11@7{.’% :..,ﬂ il nu.._\n.n. ﬂan.n.rhu\
Wi = Evolts | _.m. .H..H\ nh.nmwmqf%
V- is slill greater than W+ Qwrnu / ..r..m B

Qutput still al zero. {

When the supply voltage is at 13.5 velts, . \ﬁ: _ﬂnp%‘.&; o
mva.mu?: Volts ﬂnuh.rmuhk\ )

Output still at zero. \\m_n

When supply is a1 14 volts, \\

(RB/R3+RE) Vsupply = V= £ .w{w _.Hq el o

1 M

(3)ua=v+ —— Co e n.._wwn
V=TV

V4> V- the output voltage is 14 volts. ole St

14 volis is the battery full voltage. This is used because of valtage drop across the circuit ec that

allowance of +2 volte will be there from the supply.
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281
282

283

284

285

186
287
288
289

291
252

293
294

235
293
297
258
299

300
301
302
30z
c4

305
306
07
e
309
310
311
2

Transistor {Q2) BCE4T has been connected at the Op-amp output for efficient switching.
The transistor has coliecior current of 100mA and current gain [hy) of 270

The base current Iy, = m.._.“ (3.28)
& y
100maA
- 270 = 0.037mA /

The base resistance Ry, = %

Qo
lp = 37B.3Tk2
R = 3.78M0
2.2kM2 has been chosen as the minimum resistor value to drive tha BC547 without blowing it up.
Ry = 2.2k

When the transistor is swilched on, current flow through Ihe relay (RL3) and the relay closes, the
inverter lums on and the inverter Is ready to power the load.

Light emilting diode (LED) has been used as an indicator o show when the batteny is full.

The LED has maximum input currenl of 10mA so resistor R29 has been connected at the diode inpul
to control Ihe currant to the value less than Ihe maximum diode allowable currant,

The capacitar C9 has been connectad across the LED 1o keep the led on

Dieda D6 (IN4207) has been connecled to gravent any current from flowing back 1o Ihe transistor from
the relay (RL3).

The thyristor has been connected across the transistor 16 to prevent any current from fowing back
to the Iransistar when the RELAY closes.

Resistor of resistance 10k0) (R28) has been connected at the gats of the thyristor because the
thyristor maximum gate currentis 1.2 mA.

Relay IRL5) reczives pulse from the timer circuit(RL1)

Ryy = 08 (3.28)

Rz is tha resistor connected to LED \A\
2-2 A T
Az = IE|:5 = 10000 = 1k i &
Vs = 12volis, Vi.s consumed by LED is 2v J
F __. e
(.

Max cunent n2zded by LED is 10mA

(]
Iy
=——mA
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313 3.1.5 Design of the change-over circuit \\ﬂ — s ™

--1.1.
314  The change-over circuft is & wﬁ%ﬂwﬁ gwitthes supply, betwsen NAINS or invertar
315

- SF ek v
s30 o - .
o = MUEIRY Y N y
| i il =l
e h\.r.- ._"%\
7 @ the iver=r on _ _ L

317| Fig. 5: change-over circuit

m_,m_._,, ~Whan the ralay RL1 closas, tha RLS receives supply from the invertar pattery full circuit and powers

Em_,,, {he load, inverter is on.

320 J..__.____ﬁ: its battary low, the inveriar circult is opensd and charging and {ha load is connecled (o the
321 | MAINS if available. The inverter ia OFF.

. o
322 Ciodd D8 ras been connected to prevent current from flowing to the ground form Ihe 12 volts bafiery

323 supply ,uz__u isolates tha MAINS and the battery.

wupu.a.mutu:u__ *st/mnﬂﬁq n_..pa_zun_..nn:nwunuﬁnn n_-n_._E
325 rA. ) 7

AC/240V I_

326 ...,/Mw
zr

...-UU = [ — ARG
328 ABOF TEH2
T —
329 151 s
330
331

332 Fig. 6: The Rectifying circuit (Battery charger)

333 Transformer (T1}is a 15V/2000mA step-down transformer. IL steps down the 220 Volts from MAINS o
334 15V output secondary. 15V is requirsd al the outpul because of tha droo In the bridge circuit
135 (AC - DC converter circuit) and voltage requiremeanl nm...m._ Z vollage regulaler,
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The bridge rectifier selected is G25880 brigge rectifier with four diodes. Esch diodz has a voltage
drop of 1 volt {from the data sheet), /
The tolal vallage crop ks 2 volts at the outpul

otal vallage crop ks 2 volts a utpy A

%q has been connecled acrass thz input of the voltage regulstor 7812,

t : e
The voltage regulafer 7812 has a minimum input voliage of 14.7 volts, but the voltage at the output of

the reciifier is 13 volls
But 14.7 is the minimum input voltzge for 7812 voltage to cblain a capacitor to produce stored voltage
ol 2v 1o augment the current of capacitor,

=5 (3.3)
__n_"ﬂﬁ_&c_

Ifdt=C Jdv

It=c,v/

€, =% (3.31)
¢ 10 msecx2000ma

L 2 valts
Ci=10M!

=1000uF

?WM,W&EM veliage regulator produces an cutpul veltage of 12 volts as indicated fram the dala sheet
The capaciter C2 (100nF) is a bypass capacllor, ensuring no AC comparent at the autput.
3.1.¥Manostable/Astable EE:EEEAG@EE._.QE

Integrated gircuit (IC) 4047 has been selected 1o obtain the eltermating pulse signal from the 12 volts
A€ source from the battery.

De

L = I-. C FIl. Yoo
e =2 psc DUy
AC ComMmnn — L e rRiGaER
AETERLE —L =
- THIGG LA — 2 EXT nESET
Vg s e . TRIGCER

Fig. 7: £047 Oscillator chip configuration

The astable ooeration is enabled by a high level on the ASTABLE [AST) input. The perod of the
square wave al Q and C is a function of the external component employed. Pulse on the
MONOSTABLE or ASTABLE inpul allows the circuit to be used as a gatable Multivibrator,

In the monostable mods, positiva edge - triggaring is accomplished by agplying a leeding edge pukse
to the +TRIGGER (+T) input. For -TRIGGER i=T) and 2 high level to tha + TRIGGER.
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From the 4047 data sheet, the wave farm pbtzinable far astable mode is Astzble Pulse from Pin 10
and Pin 14.
3.1.8 The Inverter Output and Indicator

Fig. 8: The inverter on indigator circuit
f/

The capacitor CF in the circuit above augment the vellage regulator inpul voltage to ihe required
value. The voltage ragulator has an input minimum {ihresnold) voltage of 14.7 volis, but the from Ihe
transformer input af battery cutpul iS5 14 volts.

Erom the step-down transformer,

The cument &l sacondary of (TR2) B 2000 mA

Capacitange = .m.ﬂ!n..._

Time (t) = ﬂ_ﬂ_.mulqmun (3.32)

= ._w = ».F.auls.m — 10msec(for onz hall cycle)

2 volts to be supplied by the capacitor to augme nl the input of the voltage regulator
10msec % 2000 mA

G

2
C, = 10mF = 10000pF
For rise fime of TMSac
1msec X 200mA

nﬂnlll.lll.llm

z

Gy=1mF

Cy= 1000pF

Cyis @ bypass capacitor 10 prevent any form of e component at regulator output

The LED (light emitting diode) has Ceen connected to indicate inyerter is powared only

A 1K resistor “._.a_.d_sﬂ:m currant at the sutpul from going directly {o the LED as the LED maximum
current rafing 1s 10mA

The LED resistor RaB=150 (3.33)

\,= squrce voltage
y, = Load voltage
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3.1.9 The Delay and Timer Circuit

From the ransformer output

Mg

£2

| 1
» -

-y

[s]

H DagLs ﬂlll
4 |
s

MHESS

ca = H
2 2uF .I_I. 19aF .I—I.
=
L Ground

Tothe battery full clrowt

I__

Flig.: 9 Delay clrcuit

In the monostable mode, the 55& functions is a "one — shol” pulsa genarator and agolization includas;
timer, missing pulse deteclion, bounce free switches, touch swilches, frequency divider, capacilance
measurament and as pulsa widlh modulation.

To be used as a one-shot ganeraicr, the pulse bagins when timer receives signal al triggar input falls
below a thind of voltage supply.

The width of the output is delermined by the time constant R,;Cs netwark which comprises resistor
(R} end capacitor (C).

The oulpul is oblained when the vollage of the capacilor equals 1o 23 of (e supply vollage.
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424 Fig.: 10 Complete Circuit Diagram oY ..W.“.J\-A. _i.. ﬁ.\..t..._\(h.lﬂ E { E%#\I {
A AT T do wmet e Bls wafu i AP o I

426 Qmsﬁﬂﬁ.uﬁ_ﬂs_unnﬁﬁﬂﬁﬂuﬁ:uun%zgﬁgbﬂ. In the course building the
477  inverter, various tasts ere carred put amongst which are

428 1. Devica lesting

438 2 Conlinuity test

430 3, Shor clrouil test

£31 4,31, Device Testing.

432 .FﬂnE._u....winn,fuiﬁﬁﬂmﬁhﬁﬁ:iﬂﬁ?&ﬁﬁaﬂnn;wnm_.aom...ﬂ_nn_.:__,a.
433 to the power stipulaled for it to bear.

434  4.3.1.1 Test result

435 ?wii.ﬁ.:ﬁnnﬁnﬂunuﬁiusﬂnﬁBE:{}!&%%:H!___.._m_nu_“__uwnn__ﬁ
436 _.=n=_.-._n=n.._EEu%i.ﬁnngﬂnﬂEn&ﬁiﬁ%.gﬁgﬁﬁiErnaagﬁ
437  inverter finally went off.

438
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4.1.2 Continuity test

Tha continuity test is carried out to avoid any form of opan circuit The presence of an apen circuitin
any alectrical system will create an open circult fault In tha system and the system will not function.
The wiras hava to be continuous &ll the way from ong terminal to another, The lead used in the
saldering of the companents must be wall scldered and there should ba no any form of parlial contact
as this might initiate cpen circuit in the systam.

4.1.3 Short Circuit Test

Short circuit occurs when the live and the neutral wires touch each other, When this happens, the
currant goes infinitaly high and can blow up Ihe entira systam, There shou'd be no form of short
circuit. be it on he legs of the integrated circwils or along the wires. Short circuil fault is a very costly
fault as it can blow up the whale system and should b2 avoiced as much as possible, so this test is
very imporiant prier to the pawenng of the inverter system. To determine the system failure rate, the
part count analysis of Em VATIDUS CoOmponents is requined,

5.0 Conclusion mu L S

Eased on ths ﬁnm wark, it can be deduced that an inverter syslem can be used to changs direct
current 1o alternating current. This can be used 1o supply power to house hold appliances and can be
mada 1o have higher power rating which can be used in factories. This will halp improve powar
stability ard better the national ecanomy.

6.1 x-n.n__._a_- nmﬂ -~

This %\ LW shown how inverter system can operals automalically; automatic in the sense that
lhe supply changes lram the mains to tha battery and battery 1o main depending on when theme is
power supply from the Power Holding Company of melmm %_" iz therefore recommended that
both the engineers that construct and the user of inverter systkem should adopt this mode of inverter
eystem configuration for ite flaxibility, reliabiiity, availability ard rﬁ: resistance to stress. Since varicus
paris are in different maodel, fault can easily be dentified m:u___,mvm_n can be caried cul easily without
affecting tha cther parts.

It s also recommendead that the invertar should be suspanded on a wood or 2 stand as placing it an
the ground may allow it to come in contact with water and w«.mu can lead to rust or damage lo some

companents in tha inverter system. _ .
b= s 4 one
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DESIGN % CONSTRUCTION OF 1KVA

POWER INVERTER SYSTEM

ABSTRACT 5 D ,u /AL)
The innerter system s a davice that converts the ..._.__.En.nmna_.__ m a battery to an ﬂﬁag_:n%u..._m_._ .\h
which can um. :mmn_.w.: appliances, It does not only convert the current, bul also steps the voltage of
the battary up to tha requirad value. The inverter system dees nol require fuel 12 make it fungticn, that
miakes it cheap.

The circuit Umu Wmé: m_ embeaddad .HEV: it; namely the oscillator circult which com prises the 4047
OscillatonlG] It corwerts the DC current signel to AC signal at the same frequency.

The current modification circuit, this comprises the switshing transistars anc the cascaded MOSFETs,
which modifies the cumrent to the desired input to the step up transformer, which steps it up lo the

required valtage and cument, The battery low circuit indicales when the inverter batlery is low, while

the battery full circuit indicates when the inverter battery is full. The source change circult changas the Jic ey, v

source frcm AC main lo _n_m_...ﬂq mzﬂam__nu____ The rectifying circuit charges tha battery and lastly the
inverter on circuit: this indicates when the invener is on.

The Irverter system alsc has the battery full indicalcr, which helps to safa — guard the lile of the
E:m.ﬁ&.._.___m charging and it aulomatizally switches of charging mode once the baltery Is full. The
inverier system has timer for delaying the incoming current surge to protect the inverter from Ihe large

surge current and Increase the working life of the inverter,
Keywords: Inverter, Direct Current, Alfernaling Currant, Slep up Transformer, MOSFET, Oscilafor

c

1. INTRODUCTION

1.1 Background
Power stability has been the one of tha majar preblems of Nigerian tachniological grawih, The solution

lo power instability in Nigeria has been a major problem lo Nigerian government. Other neighbaring



