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PROJECT MANUAL

1. SINGLE PHASE PREVENTER

J

BLOCK DIAGRAM

To design and implement a single phase ' Voltage
preventer to protect three phase 3 Phase Sensing Logic & Timer Contactor Coriachy,
motors and electrical equipment from Supply Reloys Circuit Driver (K1)
single phasing conditions. (RYB) (RY1, RY2, RY3) (RY4) TO Motor
COMPONENTS REQUIRED /
Alarm Indicator
5.No. Component Specification | Quantity (LED & Buzzer)
1 | 3 Phase Supply 415V AC, 50Hz 1
2 | Voltage Sensing Relays | 415V AC Coil 3 CIRCUIT DIAGRAM
(RY1, R¥2, RY3)
3 | Auxiliary Retay (RY4) |12vDCCol,2CO| 1 R B N
4 | Contactor (K1) 3 Pole, 415V AC, 1 |
16A 4 5
5 Timer Relay 0-10 Sec, 12V DC 1 [] D ”
= 1 ' MCB
[ Diode (D1) 1N4DO7 2 3P Timer Relay
7 | Resistor (R1, R2) 10k0, 1/4 W 2 0-10 Sec
8 | LED (Red) Smm 1 Ak hd 8.
9 | Buzzer 12v DC 1 g % {Under Voltage)
NC
10 | MCB / Fuse 6A 1 re » - RY4
11 | Power Supply 12 DC, 1A 1 g RY2 1N4007 Aux Relay NO
(Under Veltage) 12V DC
| i (2c0) com
APPLICATIONS ' o
$ E RY3 &
= Protection of three phase motors {Under Voltage) Bl
from ?lngle pha‘smg +12VDC —& =
+ Used in industries, pumps, compressors 1
and agricultural equipment 10k2
+ Prevents motor burnout and equipment damage TO MOTOR
» Improves reliability and safety & :':::“ 12V OC

WORKING

The three phase supply (R, Y, B) is
continuously monitored by the three
voltage sensing relays (RY1, RY2, RY3).

If any one phase is missing (single phasing)
or its voltage falls below the set limit, the
corresponding relay de-energizes instantly.

This condition triggers the timer relay. After
the preset delay (0-10 sec), the auxiliary
relay (RY4) de-energizes, opening the
contactor (K1) and disconnecting the motor
from the supply.

Simultaneously, the red LED glows and the
buzzer sounds teo indicate single phasing
fault. When all three phases are healthy,

the system resets automatically (after timer
delay) and the motor runs normally.

PROCEDURE

. Connect the circuit as per the circuit diagram.
. Provide 12V DC to the control circuit.
. Switch ON the 3 phase supply.

. Motor runs normally when all three phases
are present.

B W Mo

5. Remove any one phase and observe relay
operation.

6. After timer delay, contactor trips, LED glows
and buzzer sounds.

7. Restore the phase and wait for timer reset.

8. Contactor closes and motor runs again.

CIRCUIT DIAGRAM ON BREADBOARD

‘ R T NI (. CO [
+12V DC
SUPPLY
RESULT
The single phase preventer was designed .
and tested successfully. It sensed single |

phasing condition and tripped the contactor
automatically after the preset delay with
visual and audible indication.

L]

PRECAUTIONS

Ensure correct connections of all phases.
Do not change connections while power is ON.
Use proper rating relays and contactor.

Keep control supply and high voltage
lines separate.
Ensure proper earthing.

FUTURE SCOPE

Can be implemented using micrecontroller
for advanced protection.

Add LCD display to show fault information.
GSM / IoT module can be added for
remote alerts.



PROJECT MANUAL

2. AUTOMATIC POWER FAILURE INDICATOR
o

To design and implement an automatic

power failure indicator that glows a 'I ; | = ; . ‘
LET sl aawside o Busrarwha e AC Mains | .Rectlflf!r’&. S.ensmg- & - Drl\t'er Indicator
mains power fails and restores (230V AC) | Filter Circuit Control Circuit (Transistor) (LED & Buzzer)

when power returns.

COMPONENTS REQUIRED CIRCUIT DIAGRAM

S.No. Component Specification | Quantity I;,:
1 | Transformer (T1) | 230VACto12VAC| 1 L
2 | Diode (D1-D4) 1N4007 4 T R3
R1 4700

3 | Capacitor (C1) 4704F / 25V 1 2 10k i
4 | Resistor (R1) 10 k0, 1/4 W 1 A 1N4148

il 230V AC &
5 | Resistor (R2) 1k0, 1/4W 1 MAINS ! £
6 | NPN Transistor (Q1) | BC547 1 ¢l {;E DJ

= 470pF ed) |
7 | LED (Red) S 1 ko it
8 | Buzzer (8Z1) 12V DC 1 (4 Nos.) | e C BZ1
T 1004F 12vDC
9 | Diode (D5) 1N4148 1 N 25y
10 | Capacitor (C2) 100pF / 25V 1 R2 e -
| el
11 | AC Power Cord 230V AC 1 -2
12 | PCB/Breadboard | - 1 \}}
gl @
BCS47

APPLICATIONS

+ Indicates power failure in homes and offices
* Used in industries, laboratories and shops

* Provides visual and audio alert during outages

|{=

* Protects equipment by user awareness

When mains power is available, the DC voltage

CIRCUIT DIAGRAM ON BREADBOARD
from the rectifier charges capacitor C2 through

D5. This keeps transistor Q1 OFF, so LED and | r = @
buzzer remain OFF, ¢ | 4 : : O 230V AC

During power failure, the DC voltage gradually
discharges through R1 and C2. After a short
delay (set by R1 and C2), the base voltage of Q1
falls below the turn ON level. Q1 turns OMN and
energizes the LED and buzzer to indicate power
failure.

R
(RN EE R
RN

When power returns, C2 charges quickly through
DS, Q1 turns OFF and the indicator stops.

PROCEDURE RESULT PRECAUTIONS

1. Connect the circuit as per the circuit diagram. The automatic power failure indicator was + Ensure proper insulation of 230V AC wiring.
2. Provide 230V AC to the primary of designed and tested successfully. The circuit + Do not touch the circuit when power is ON.
provides visual (LED) and audio (buzzer)
. indication during power failure and resets
S ol conRaclions are oot sl automatically when power is restored. * Check polarity of electrolytic capacitors.
components are in proper position.

transformer T1, * Use correct rating of transformer and components.

+ Keep the circuit in a suitable enclosure.

FUTURE SCOPE

Can be implemented using microcontroller
for advanced indication.

+ Add LCD display to show outage duration.

+ GSM / loT module can be added for
remote alerts.

4. Switch ON the mains. LED and buzzer ACTUAL MODEL
should be OFF.

5. Remove the mains supply (simulate power
failure). i .
6. After a few seconds, LED glows and y
buzzer sounds.

7. Restore the mains supply. LED and buzzer
should turn OFF after a short delay.




PROJECT MANUAL

3. THREE PHASE SEQUENCE INDICATOR

|

AIM

To design and implement a three phase

sequence indicator to identify the

phase sequence (R-Y-B or R-B-Y) and

indicate it using LEDs.

COMPONENTS REQUIRED

§.No. Component Specification | Quantity
1 3 Phase Supply (RY,B,N) | 415V AC, 50Hz 1
2 Resistors (R1-R3) 330 k0D, 1/2W 3
3 | Resistors (R4—R6) 47kO, 14 W 3
4 Diodes (D1-D6) IN4007 6
5 IC (Phase Sequence CD4017 (Decade 1

Detector) Counter)
6 | Capacitor (C1) 100 pF / 25V 1
7 | Capacitor (C2) 0.01 uF (103) 1
8 LED (Green) Smm 1
9 LED (Red) Smm 1
10 | Buzzer 12V DC 1
11 | Resistor (R7) 1kQ, 1/4W 1
12 | IC Sccket (14 Pin) - i
13 | 12V DC Power Supply - 1
14 | PCB / Breadboard - 1

APPLICATIONS

+ |dentifies phase sequence in 3 phase systems
* Useful during installation and maintenance
* Prevents damage to motors and equipment
* Used in industries, panels and laboratories

The three phase supply (R, Y, B) is given to the
phase sensing circuit through resistors R1, R2
and R3 and diodes D1, D2, D3 respectively.

Depending on the phase sequence, pulses are
applied to the clock input of IC CD4017.

If the sequence is R=Y=B, the IC output at pin 3
becomes HIGH and the green LED glows.

If the sequence is R-B-Y, the IC output at pin 2
becomes HIGH and the red LED glows.

A buzzer connected to pin 4 gives an audible
indication in both the conditions.

PROCEDURE

1. Connect the circuit as per the circuit diagram.
2. Provide 12V DC to the circuit.

3. Connect 3 phase supply (R, Y, B, N) to
the input terminals.

2

Switch ON the 3 phase supply.

5. Observe the indication.
= |f Green LED glows — Sequence is R-Y-B
= |f Red LED glows — Sequence is R-B-Y
6. Buzzer gives audible indication.

7. Reverse any two phases and cbserve
the change in indication.

BLOCK DIAGRAM

3 Phase Phase Sensing Phase Sequence Indicator
Supply & Conditioning Detection Circuit (LEDs &
(RYBN) Circuit (CD4017) Buzzer)
CIRCUIT DIAGRAM +12V
R1 D1
R 330k0 1N400T7 14
A el VDD R4
47k02
o MWy
D2
330k0 1N4007 16 LED
AN CLK o (Green)
| R-v-B
3 PHASE
415V AC - 5 i Ic RS
47k0)
ool 330k0) 1N€007 i S
B- 5 LED
(Red)
13
RST ? R-B-Y
R6
N & 47kQ)
R7T S c2 4 AW
1kQ 0.014F B REZZER
{103) VSS 12v DC
=1 = P
100pF *
25V

LR B L B )

CR )

.

.
Y

e
.-
D
" e
cwm e
"

LR |

i =

R . O e

.

s mw e s EE

The three phase sequence indicator was designed
and tested successfully. The circuit correctly
identified the phase sequence and indicated it
using LEDs and buzzer.

ACTUAL

MODEL

PRECAUTIONS

-

Ensure proper connections of all three phases.
Do not touch the circuit when power is ON.
Use proper rating resistors, diodes and capacitors.

Keep control supply and 3 phase supply
wiring separate.
Ensure proper earthing and insulation.

FUTURE SCOPE

Can be implemented using microcontroller
for advanced features.

Add LCD display to show sequence.

GSM / leT module can be added for
remote monitoring and alerts.
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|

4. OVER VOLTAGE PROTECTION CIRCUIT

J

AIM

To design and implement an over voltage
protection circuit that disconnects the
load when the supply voltage exceeds

the preset limit.

COMPONENTS REQUIRED

S.No. Component Specification | Quantity
1 Zener Diode (ZD) | 12V /1W 1
2 Resistor (R1) 10k, 1/4 W 1
3 Resistor (R2) 2.2k0, 1/4W 1
4 Transistor (Q1) BCS47 1
5 Relay (RL1) 12V SPDT 1
6 | Diode (D1) 1N4007 1
7 LED (Red) Smm 1
8 Resistor (R3) 470 0, 1/4 W 1
9 AC Supply 230V AC, 50Hz 1

APPLICATIONS

+ Protects applianouss from high voltage
+ Used in home and industrial equipment
* Increases equipment life and reliability
+ Prevents damage due to over voltage

The circuit continuously monitors the DC voltage
obtained from the rectifier. The Zener diode (12V)

maintains a reference voltage. When the input
voltage exceeds the preset limit (above 12V), the

voltage across the Zener diode increases, forward

biasing the transistor Q1.

Q1 turns ON and energizes the relay coil (RL1).

The relay contact (NC) opens and disconnects

the load from the supply. The red LED glows to

indicate over voltage condition.

PROCEDURE

1. Connect the circuit as per the circuit diagram.

2. Provide 230V AC to the primary of

transformer T1.

3. Set the preset over voltage level using

Zener diode (12V).

4. Switch ON the supply.

5. Gradually increase the input voltage using

a Variac / Autotransformer.

6. When voltage exceeds the preset level,
relay trips, LED glows and load disconnects.

7. Reduce the voltage and observe reset

condition.

BLOCK DIAGRAM

AC Supply ‘
(230V AC) |

Voltage Sensing
(Zener Circuit)

N

Comparator
(Transistor)

1

Relay Driver
& Relay

Load
(Protected)

CIRCUIT DIAGRAM

L
230V AC
SUPPLY
T
230v/12V
0-12V, 1A
N

D2
1N4007

c1
1N4007
(4 Nos.)

10004F
25V

R1
10k0

i
A 12v /1w

> R2
2.2k0

RL1
12v SPDT

Ql
BCS47

CIRCUIT DIAGRAM ON BREADBOARD

rmaes

Teaame maaes o wenwe
v ow

sumas sasas

The over veltage protection circuit was designed and
tested successfully. When the input voltage exceeded
the preset limit, the relay got energized, the load
disconnected and the red LED indicated the over
voltage condition.

ACTUAL MODEL (TOP VIEW)

.
i

X LOAD
S Y
NO |

NC

g

coM

+12v

R3
47002

LED
%
% (Red)

ACTUAL MODEL

FUTURE SCOPE

» Can be implemented using microcontroller.

» Add LCD to display voltage.
+ Can be used in UPS and SMP5 systems.

PRECAUTIONS

+ Ensure proper isolation of 230V AC wiring.

» Do not touch the circuit when power is ON.

* Use proper rated components.

» Check polarity of electrolytic capacitor.

* Provide proper enclosure for safety.
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[ 5. UNDER VOLTAGE PROTECTION CIRCUIT ]

AIM BLOCK DIAGRAM
To design and implement an under i )
voltage protection circuit that AC Supply | Voltage Sensing Comparator Relay Driver Load

disconnects the load when the supply (230V AC) (Zener Circuit) (Transistor) & Relay (Protected)
voltage falls below the preset limit. - )

COMPONENTS REQUIRED CIRCUIT DIAGRAM

D2
S.No. Component Specification | Quantity L ek

1 | Zener Diode (zD) | 9.1v /1w 1 NC
2 | Resistor (R1) 10 kD, 1/4 W 1 3 l“;m
3 | Resistor (R2) 2.2k, 1/4W 1 + 12: g’DT J coMm

i \ LOAD
4 | Transister (Q1) BC547 1 I 230V AC \NO

L -
5 | Relay (RL1) 12V SPOT 1 | SUPPLY ‘
. B
6 | Diede (D1) 1N4007 1 D1 ’T‘
7 | LED Red) 5 n IN4007| " 3000,¢ N 4
o | 230V/12v (Nos)| 5y Q1 i

8 | Resistor (R3) 470 €1, 1/4 W 1| 0-12V, 1A BCS547 R3

.' > R2 E
9 | AC Supply 230VAC,50Hz | 1 | 22k0 4700

J

N u LED
= w, (Red)
APPLICATIONS
» Protects equipment from low voltage 0 .
conditions 9.1V/1IW

+ Used in home appliances and motors =
* Prevents malfunction due to low voltage
* Used in control panels and industries

WORKING CIRCUIT DIAGRAM ON BREADBOARD ACTUAL MODEL

The circuit continuously monitors the DC voltage
obtained from the rectifier. The Zener diode (9.1V)
maintains the reference voltage. When the input
voltage falls below the preset limit (below 9.1V),
the voltage across the Zener diode decreases,
which reduces the base bias of transistor Q1.

Q1 turns OFF and the relay coil (RL1) gets
de-energized. The relay contact (NC) opens and

disconnects the load from the supply. The red

FUTURE SCOPE

+ Can be implemented using microcontroller.
+ Add LCD to display voltage.
+ Can be used in UPS and SMPS systems.

LED glows to indicate under voltage condition.

PROCEDURE RESULT PRECAUTIONS

1. Connect the circuit as per the circuit diagram.  The under voltage protection circuit was designed = Ensure proper isolation of 230V AC wiring.
2. Provide 230V AC to the primary of and tested successfully. When the input voltage
A fell below the preset limit, the relay got * Do not touch the circuit when power is ON.

de-energized, the load disconnected and the red

5 56t the praset under valtage lével Lising LED indicated the under voltage condition.
Zener diode (9.1V). -

4, Switch ON the supply. ACTUAL MODEL (TOP VIEW)
5. Gradually decrease the input voltage using

* Use proper rated components.
Check polarity of electrolytic capacitor.

¢ Provide proper enclosure for safety.

a Variac / Autotransformer.

6. When voltage falls below the preset level,
relay trips, LED glows and load disconnects.

7. Increase the voltage and observe reset
condition.




PROJECT MANUA

[ 6. TRANSFORMER OVERLOAD PROTECTION SYSTEM

|

To design and implement a transformer
overload protection system that
disconnects the load and gives an
alarm indication when the load current
exceeds the preset limit.

COMPONENTS REQUIRED

Component

5.No. | Specification | Quantity
1 Current Transformer (CT) | 0-5A /7 5A 1
Resistor (R1) 10 kO, 14 W 1

2
3 Resistor (R2)

| 10k0, 174w h 1

4 | Preset (VR1) wa | 1 |

"5 |Dedeon | veoor | 1|
6 | Comparator (IC1) Msg |1

7 | Transistor (Q1) BCS47 |

8 | Relay (RL1) 12V SPDT 1|

9 | Diode (D2) 1N4007 1|

10 | LED (Red) [ % | 1 |

11 | Burzer (B21) 12v DC 1|

12 | AC supply 20vac sone | 1|

13 | Transformer E'r:; 23012V, 1A | 1 |

APPLICATIONS

* Protects transformers from overload

+ Used in distribution transformers

» Extends transformer life and reliability
+ Prevents damage due to excessive current
* Used in industries, utilities and panels

The current from the transformer

secondary is sensed by the Current
Transformer (CT). When the load
current exceeds the preset limit,
the voltage across R1 increases.

This voltage is applied to the non-
inverting (+) input of the comparator.

If it is greater than the reference
wvaltage set by VR1, the comparator

output goes HIGH.

This turns ON transistor Q1, which
enargizes relay RL1. The relay
contact (NC) opens and disconnects
the load. The red LED glows and

buzzer gives an audible alarm.

PROCEDURE

1. Connect the circuit as per the circuit diagram.

2. Provide 230V AC to the primary of

transformer T1.

3. Set the preset VR1 to the required

current limit.

4. Switch ON the supply.

5. Gradually increase the load connected to
the transformer secondary.

6. When the load current exceeds the preset
limit, relay trips, LED glows and buzzer

sounds.

7. Reduce the load and observe reset

condition of the relay.

BLOCK DIAGRAM

AC Supply
(230V AC)

F1

The transformer overload protection system was

designed and tested successfully. When the load
current exceeds the preset limit, the system
disconnects the load through the relay and gives
visual (LED) and audio (buzzer) alarm indication,

Current Sensing

(€T

Comparator
(IC LM358)

Driver Circuit
(Transistor)

Relay & Alarm
(Trip)

plc=ly

CIRCUIT DIAGRAM

r
1000uF
by
R2 BCS47
10k} | + 1
BZ1
vRL | 2 12voC
1KY Se— 3
(Preset) $
LED
3 (Red)

CIRCUIT DIAGRAM ON BREADBOARD

ACTUAL MODEL (ToP VIEW)

T —

ACTUAL MODEL

FUTURE SCOPE

+ Can be implemented using microcontroller.

+ Add LCD to display load current.

+ Data logging and GSM alert can be added.

+ Can be used in SCADA and loT based
monitoring systems.

PRECAUTIONS

Ensure proper insulation of 230V AC wiring.
Do not touch the circuit when power is ON.
Use proper rated components and relay.
Check CT connections and polarity.

Keep the circuit in a suitable enclosure.
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7. DC MOTOR SPEED CONTROLLER USING PWM

AlM

To design and implement a DC motor

BLOCK DIAGRAM

speed controller using PWM technique ‘ DC Power Supply [ PWM Generator MOSFET Driver Speed Control
to vary the duty cycle and control {12V DC) l (NESS5) & Power Stage DC Motor (Output)
the speed of the motor.
[sMo.|  Componemt | Specification | Quantity +12V
1 | DC Motor (PMDC) | 12v.DC, 2000RPM | 1 &
2 | MOSFET (IRFZ44N) | M-Channel, 55V, 494| 1
3| PWM IC (NESSS) Timer IC 1 g R1
4 | Diode (D)) INsa08 | 1 10k
S | Resistor (R1) 10k, 1/4 W 1 3 8 4
6 | Resistor (R2) LKL 14 W 1
7 | Resistor (R3) 1000, 1/4 W 1 § R2
[ .8 k Pomnnmmr NR]J A IEF::‘; JI il 1k
9 | Comcior(c) | ootpF(om | 1 ¢ MESSS 2 +12v
10 | Capacitor (C2) | 1ouFrasv 1 | 3 AAA 0
[ 11 [Diodeteo®esy | s I ™ 2 - -
| 12 | ocrowersupply | 12vDC,24 1 | 00 §4_]_ < ke IRFg:-ﬂN o
| 13 | Heatsink (for MOSFET} | - 1 1 5 H
| 14 | BreadboardsPc8 | - 1 z s LED
== Gl 2 W (Red)
« Used in fans, pumps and model vehicles 3 -
+ Industrial motor speed control = = = ==

* Robaotics and automation
» Energy saving in DC motor applications

The NESSS5 timer is configured in
astable mode to generate PWM signal.

CIRCUIT DIAGRAM ON BREADBOARD

The frequency of PWM remains constant
while the duty cycle is varied using
potentiometer VR1.

The PWM signal from pin 3 is applied to
the gate of MOSFET (IRFZ44N) through
a eurrent limiting resister R3.

The MOSFET acts as an electronic
switch and controls the power supplied
to the DC motor. By changing the duty
cycle, the average voltage across the
maotor changes, thus contrelling the
speed of the motor.

Diode D1 provides back EMF protection

far the motor. LED indicates power ON,

ACTUAL MODEL

FUTURE SCOPE

» Can be implemented using microcontroller
(e.g., Arduino) for digital control.
+ Add display to show spead in RPM.

PROCEDURE

1. Connect the circuit as per the circuit diagram.
2. Provide 12V DC to the circuit.

3. Turn ON the power supply.

4. Vary the potentiometer (VR1) slowly.

5. Observe the change in motor speed.

6. LED glows indicating power ON.

7. Ensure proper heat sink for MOSFET
for safe operation.

The DC motor speed contreller using PWM was
designed and tested successfully. The motor speed
varied smoothly with the change in duty cycle
using potentiometer. The circuit provided efficient
speed control with good performance.

ACTUAL MODEL (ToP VIEW)

+ Closed loop speed contrel using encoder.
+ Can be used in BLDC motor drive systems.

PRECAUTIONS

» Ensure correct polarity of power supply.

+ Do not exceed the rated voltage of motor.
+ Use proper heat sink for MOSFET.

+ Do not touch the circuit when power is ON.

+ Keep connections tight and avoid loose wires.,
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[ 8. DC MOTOR FORWARD AND REVERSE CONTROLLER

To design and implement a DC motor
forward and reverse controller using

DPDT relay or H-bridge configuration
to change the direction of rotation

of the motor.

COMPONENTS REQUIRED
B P

S:No.| ; pecification | Guantiy
1 [ocei 00y |1avocaomm 1|
2 | DPDT Relay (RLL RLZ) | 12vDC Coil, 104 | 2 |
3 | Diode (D1 - D4) WNa07 | 4 |
4 | Transistor HQZ] BCS47 | I_i
5 | Resistor (R2, R2) o, aw | 2 |
_ﬁ .?uim:r {R3, Rd) 10 ia vaw I _2 |
7 | switch (s1) DPOT Conter OFF | 1 |
8 | LED(Re) e T
9 | DC Power Supply T avoc2a | 1 |
10 | Fiyback Diode (optional INS408 2 |
across motor) |
S TE e o

11 | Breadboard / PCB - 1

APPLICATIONS

¢ Used in robotics and automation

+ Conveyor belt direction control

* Door and gate operation systems

* Positioning systems

* Educational and laboratory experiments

‘When the switch 51 is moved to
FORWARD position, relay RL1 gets
energized and RL2 remains OFF,
The moter terminals are connected
in one polarity and the motor rotates
in forward direction. LED] glows.

When the switch S1 is moved to
REVERSE pesition, relay RL2 gets
energized and RL1 remains OFF.
The motor terminals polarity is
reversed and the moter rotates in
reverse direction. LED2 glows.

f

BLOCK DIAGRAM
Direction Control

DC Power Supply |
Forward / R
(12V DC) (Forw, everse

Driver Stage
(Relays / H-Bridge)

Motor Direction
(Output)

S

i i J | Switch)
CIRCUIT DIAGRAM
+12v 3
51
DPDT =
{CENTER OFF) RL1 D1 D2 RLZ
12V OC 1N4007 IN4007 12V DC
iy
R3
10k
B
- a
BCS47

In center OFF position, both relays

remain OFF and the motor stops.

FUTURE SCOPE

+ Can be implemented using H-Bridge IC (L298N).
+ Speed control can be added using PWM.

PROCEDURE

1. Connect the circuit as per the circuit diagram.

2. Provide 12V DC to the circuit.

3. Keep the switch 51 in center OFF position
and switch ON the supply.

4, Move S1 to FORWARD position and
observe the motor rotates forward,
LED1 glows.

5. Move 51 to REVERSE position and
observe the motor rotates reverse.
LEDZ2 glows.

6. Move 51 to center OFF position and
observe the motor stops.

The DC motor forward and reverse controller was
designed and tested successfully. The motor rotates
in forward direction when 51 is in forward position

and in reverse direction when 51 is in reverse
position. The LEDs indicate the direction of rotation,

+ Can be controlled using microcontroller.
+ Can be used in automated industrial systems.

PRECAUTIONS

-

Ensure correct polarity of power supply.

Do not energize both relays simultaneously.
Use flyback diodes across relays.

Do not touch the eircuit when power is ON.

Use proper rated components and wiring.
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[ 9. SOLAR BATTERY CHARGE CONTROLLER

|

To design and implement a solar
battery charge controller to regulate
the charging of a 12V battery from
solar panel and protect the battery
from overcharge and deep discharge.

COMPONENTS REQUIRED

SMo. Comp Specification | Quantity

1 | Solar Panel 18V, 20W 1

2 | Charge Controller IC | LM317 1

3 | Transistor (Q1) TiP122 l._]

4 | Diode (D1} 1N5408 |

5 | Diode (D2) 1N4148 1 |

6 | Zener Diode (ZD1) 13V, 1W 1

7 | Resistor (R1) 2400, 1/4W | 1
|8 | Resistor (R2) 2240, 1AW | 1|

9 | Resistor (R3) 1k0), 1/4 W 1

10 | Potentiometer (VR1) 5 ki 1

11 | LED (Red) Smm 1

12 | LED (Green) Smm 1
13 |Batery | 12v,78h | 1

14 | Capacitor (C1) 1000uF / 25V | 1

15 | Capacitor (C2) 0.14F 5 |
16 | HeatSink (forQ1) | - 7]

17 | Breadboard / PCB - |

APPLICATIONS

« Solar battery charging systems
+ Off-grid solar power systems
* RVs, Boats and Solar lighting systems

* Prevents battery overcharge and deep discharge
+ Prolongs battery life and improves reliability

The solar panel provides DC voltage which is
fed to the circuit through diede D1 to prevent
reverse current, LM317 along with transistor
TIP122 acts as a current regulator to charge
the battery with a constant voltage (-13.6V).

ZD1 sets the reference voltage for charging.
When the battery voltage reaches the preset
level, the green LED glows indicating full
charge and the charging current is reduced,

When the battery discharges below the preset
level, charging restarts automatically. Diode
D2 protects LM317 from reverse voltage.
Red LED indicates charging status.

PROCEDURE

1. Connect the circuit as per the circuit diagram.

2. Connect the solar panel to the input
terminals (observe polarity).

3. Connect 12V battery to the cutput terminals.

BLOCK DIAGRAM

Battery Protection

Solar Panel ‘ Charging Stage (Oveseh . Battery Load
vercharge
(18V DC) (LM317 + Q1) Discharge) (12Vv) (DC Output)
CIRCUIT DIAGRAM
D1
+ Pt ’ o +
D1
INGa08 TO LOAD
R3
IN 1KQ (DC)
AW ' Q1
SOLAR TIP122 -
PANEL
(18 DC) D2
1N4148
1 _L
1000yF 7|
25v +
E BATTERY
VR1 R2 (R) (R) ® 12v
5kQ 2.2k0 J
\ L) LED (Green)
701 T (Cherging) T (Fully Charged)
13V /1w

CIRCUIT DIAGRAM ON BREADBOARD

ACTUAL MODEL

FUTURE SCOPE

+ Can be implemented using microcontroller

for MPPT and multi-stage charging.
+ Can be used with LCD to display battery

4. Adjust VR1 to set the charging voltage

to 13.6V.
5. Expose the solar panel to sunlight.

6. Observe red LED (Charging) glows during

charging.

7. When battery is fully charged, green LED

glows and charging current reduces.

The solar battery charge controller was designed
and tested successfully. The circuit charges the
12V battery safely and stops charging when the
battery is fully charged. The LEDs indicate the
charging status.

ACTUAL MODEL (Tor VIEW)

veltage and charging current,
» Can be extended for Li-ion / LiFePO4
battery charging,

PRECAUTIONS

-

Ensure correct polarity of solar panel and battery.
Do not exceed 18V from solar panel.

Use heat sink for TIP122 as it may heat up.

Do not short the battery terminals.

Use proper rated components.

Keep the circuit in a suitable enclosure.
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10. SOLAR LED STREET LIGHT SYSTEM

To design and implement a solar

LED street light system using SOI.E"' Solar Panel Charge Controller Battery Automatic ON/OFF LED Street Light
energy to charge the battery during (18V DC) (LM317 Based) @a2v) (LDR + Transistor) (DC Output)
day time and automatically switch (=
ON the LED at night.
COMPONENTS REQUIRED CIRCUIT DIAGRAM
5.No. Component Speei'_ﬁ::atiun Quantity D1
. 1
1 | Solar Panel 18V, 20W 1 * g ¢+
T T D1
2 | Charge Contreller IC LM317 1
i 1N5408 R3 a1
_3 Transistor (Q1) TEEZ 1 ouT K0 TiP122
4 | Transistor (Q2) BCS4T 1 IN | LM317 —AMA TO LED
5 | Diode (D1) 1N5408 1 STREET LIGHT
6 | Diode (D2) 1N4148 1 ADJ (12"'+DCJ
= i TS SOLAR D2
_3_. Ene_r Dﬁaﬁ} i 133', l_w _1. PANEL 1N4148 *
8 | Resistor (Ri L 240 n 1{4 E 1 1. (18V DC) < Rl
9 | Resistor (R2) 22K0, 1/4 W 1 & § 2400 #
10 | Resistor (R3) 10 ki, 1/4 W 1000|.IF:‘ R4
11 | Resistor (R4) 1kO, /4 W 1 25v 10k
e L t =
12 | LDR (Photo Resistor) - 1 Lhdds Q2
13 | LED Array (White) 12V, 10W 1 VR1 :E R2 BCE47
14 | Battery 12V, 7ah 1 5k0 :,4— 2.2k0 —
15 | Capaeiter (C1) 10004F / 25V 1 ,;,
16 | Capacitor (C2) 0.1pF 1 (?) +
Mt o cootinofhndn bkl i =
17 | Heat Sink (for Q1) - 1 b1 1 wr =
18 | PCB / Breadboard - 1 13V /1w = BT;T:“
APFPLICATIONS T

+ Street lighting in remote areas

« Parks, gardens and parking areas

» Highways and residential colonies

+ Campus and industrial premises

+ Energy saving and eco-friendly lighting

During day time, solar panel generates
DC voltage which is fed to the charge
controller. LM317 regulates the charging
current to charge the 12V battery safely.

At night, the LDR resistance increases.
This makes Q2 turn ON, which drives
Q1 (TIP122) ON. The LED street light
gets power from the battery and glows
automatically.

During day time, LDR resistance is low,
s0 Q2 remains OFF and Q1 is OFF,
Thus the LED remains OFF,

PROCEDURE

CIRCUIT DIAGRAM ON BREADBOARD

ACTUAL MODEL

FUTURE SCOPE

+ Can be implemented with MPPT charge controller
for better efficiency.
+ Can be extended with motion sensor for adaptive
lighting.

+ Can be used in smart city and loT based street
light monitoring systems.

PRECAUTIONS

1. Connect the circuit as per the circuit diagram. The solar LED street light system was designed and + Ensure correct polarity of solar panel and battery.
tested successfully. The battery charges during day
time and the LED street light turns ON automatically

at night and turns OFF during day time.

2. Connect solar panel to the input terminals
(observe polarity).
3. Connect 12V battery to the output terminals.

Do not short the battery terminals.

* Use heat sink for TIP122 as it may heat up.

4. Keep the circuit in sunlight and cbserve
charging (red LED if provided or measure
voltage).

ACTUAL MODEL (ToP VIEW) | + Do not exceed 18V from solar panel.

* Use proper rated components and wiring.
5. Cover the LDR with hand or keep in dark.
6. Observe the LED street light glows.

7. Expose LDR to light, LED turns OFF.

* Keep the circuit in a suitable enclosure.
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| 11. TRANSFORMER OIL TEMPERATURE MONITORING SYSTEM

To design and implement a transformer
oil temperature menitoring system that
measures the oil temperature and gives
visual (LED) and audible (buzzer) alarm
when the temperature exceeds the
preset limit.

COMPONENTS REQUIRED

(sho.|  Component | Specification | Quamity
1 | Temperature Sensor | Ds18820 1
| 2 Comparator IC | LM358 1
'_3 Micm:onlmiler B E Arduino UB}O_ 1
|4 |icoDisplay | 16x212¢ 1
5 | Buzzer (BZ1) 5V DC 1
B T :
7 | LED (Green) Smm 1
8 | Resistor (R1) | 10w 1w 1
o [t | viavaw | 1|
|10 [Resistor ®) | 3300,14W | 1
11 | Resistor (R4} 4T kO, 1/4W 1
| 12 | Potentiometer (vRY) |  10k0 | 1
| 13 [ Capacor ey | to0urriev |1
| 14 | Capacitor (C2) 0.1 yF 1
15 | Power Supply 12v DC.. lA_
| 16 | Hoat Sink (for DS18820)| =Sl B &
[0 [omsbomarrcs | - | 1]

APPLICATIONS

» Transformer temperature monitoring

* Industrial equipment protection

« Predictive maintenance systems

» Power plant and substation monitoring

» SCADA and loT based monitoring systems

The D518B20 sensor senses the transformer
oil temperature and sends digital data to
Arduine UNO, The temperature is displayed
on 16x2 LCD.

The sensor output is also compared with
a preset reference voltage (set using VR1)
through LM358 comparator.

If the temperature exceeds the preset limit,
Arduing turms ON the red LED and buzzer
as alarm, The green LED indicates that
temperature is within safe limit.

BLOCK DIAGRAM

Temperature

oo Slsgaé::::;r;::;ns Controller Display Alarm
(DS18B20) ‘ (LM358) (Arduino UNO) (16x2 LCD) (LED + Buzzer)
CIRCUIT DIAGRAM
+5V +5V
D518B20 %
Sensor : 4.7k0 | —t
° S0A 16x2 LCD
1 o sa P (12€)
m 4 . vcc
J I L J_ A0 GND
ARDUINO
GND DQ VDD
Gd.4F UNO o .
]
+5V —
C —_
R3
R1
3300
VR1 10k0
10k 5 BZ21
LED Buzzer
R2 4 (Red)
1k
AN~
. A
= 5 BC547

Dil Temp: B4B8.6°C

1. Connect the circuit as per the circuit diagram.

2. Provide 12V DC to the circuit (regulated to
5V for Arduino).

Set the preset temperature using VR1.
Power ON the supply.
Observe the temperature on LCD display.

N oo oW

When temperature exceeds preset limit,
red LED and buzzer ON.

8. When temperature falls below preset limit,
green LED glows and alarm OFF.

Heat the sensor (simulate increase in oil temp).

The transformer oil temperature monitoring system
was designed and tested successfully. The system
measures and displays oil temperature on LCD and
gives visual (LED) and audible (buzzer] alarm when
the temperature exceeds the preset limit.

ACTUAL MODEL (TOP VIEW) |

= D rEmeasassAnmw

0il Ter
CEad

b H

Status: NORHAL

ACTUAL MODEL

O AROaSANDEE DN

FUTURE SCOPE

* Can be implemented using loT (Wi-Fi / GSM)
for remote monitoring and alerts,

+ Data logging and trend analysis can be added.

+ Can be integrated with SCADA systems.

* Solar-powered wireless systems for remote
transformers.

PRECAUTIONS

» Ensure proper polarity of power supply.

+ Keep sensor wire short and use heat sink.
* Do not exceed 12V supply to the circuit.
+ Use regulated 5V for Arduine.

+ Keep the circuit in a suitable enclosure.
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12. MINI INVERTER (12V DC TO 230V AC)

To design and implement a mini
inverter to convert 12V DC from
battery to 230V AC using a 555
timer based oscillator and MOSFET
push-pull driver with step-up

transformer.
] o | St f
1 | NESSS Timer IC | NE555 | 1
2 |MOSFET(QLQ2) | IRFzaaN | 2
AT T T TR
4 |Resistor R2,R3) | 1000, 74w | 2
| 5 | Resistor (R4) 060, 1aW | 1
& | Resistor (VR1) 10 k0 Pot 1
7 | Capacitor €1) | 10F (103) ~_1 [
8 |Copacior (€2) | 10uF/25v | 1
9 | DC Input (Battery) | 12V, 7Ah !_1
10 | Step-up Transformer . :1;;0;:‘:; |
11 | ON/OFF Switch SPST 1
12 | LED Indicator Smm l 3
13 | Heat Snk (for MOSFET:) = | %
| 14 | PCB/ Broadboaed | s |3

APPLICATIONS

+ Power backup for small loads

« Emergency lighting

* Small appliances (low power)

+ Educational and laboratory experiments
* Camping and portable power systems

The NESS55 timer IC is configured in

BLOCK DIAGRAM

12v DC
Battery

Oscillator
(ME555)

§

MOSFET
Driver Stage

230V AC
Output

Step-up

Transformer

a

CIRCUIT DIAGRAM

+12v DC

10k

R1
1kQ 8

Q1
IRFZ44N

(2]

R2 T1
1000 Step-up Transformer

0 $12V noc

RS
1k ]

LED
“W[POWER)

CIRCUIT DIAGRAM ON BREADBOARD

astable mode to generate a square
wave,

This signal drives the gates of
MOSFETs Q1 and Q2 in push-pull
configuration.

The MOSFETs switch the 12V DC
across the pnimary of the step-up
transformer alternately.

The transformer steps up the voltage
to 230V AC at the secondary output.

LED indicates the power ON status.

A 12v-0-12V / 230V AC

R3
1000
Q2

~230V AC
OQUTPUT

G 5

IRFZ44N

D

ACTUAL MODEL

FUTURE SCOPE

» Can be improved using SPWM for better output
waveform.
* Can be used with microcontroller for frequency

PROCEDURE

. Connect the circuit as per the circuit diagram.
. Connect 12V battery to the input terminals.

. Keep the switch 51 in OFF position.

. Check all connections properly.

. Turn ON the switch 51.

. Observe LED glow indicating power ON.

= o B W P e

. Measure output AC voltage at the
transformer secondary (~230V AC).

The mini inverter (12V DC to 230V AC) was designed
and tested successfully. The circuit converts 12V DC
to 230V AC using push-pull configuration with good
efficiency for small loads.

ACTUAL MODEL (ToP VIEW)

control.

= Can be extended for higher power applications
using proper MOSFETs and transformer.

PRECAUTIONS

* Ensure correct polarity of DC input.
* Do not short the output terminals.
* Use proper heat sink for MOSFETs.
* Do not connect high power loads.
* Keep the circuit in a ventilated area.

* Use proper rated transformer and components,
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13. AUTOMATIC CHANGEOVER SWITCH
A

To design and implement an \ 5

automatic changeover switch that Mains Supply | Sensing & Control | Changeover Relays Load Backup Supply
selects mains. supply when available ‘ (230V AC) (Relays + Timer) | (DPDT) (AC Output) (Generator/Inverter)
and automatically switches to ]

backup (generator/inverter) supply
when mains fails and restores

mains when available. CIRCUIT DIAGRAM

COMPONENTS REQUIRED

+12V DC
5 MAINS INPUT E
5.No. Component = Specification | Quantity | 230V AC L
1 | Relay (RLY, RL2) | 230V AC, DPDT | 2 No
2 | Timer IC (NESSS5) 8-pin 1 1 R3
1k
3 | Oplocoupler (PCBI?) | | 2 1A
4 | Resistor (R1) 0k, yaw [ 2 R1 PC1
10k PCE17 8
5 | Resistor (R2) 4.7 kO, W4 W 2 _f_ 7 4
& | Resistor (R3) 1), VAW 2 1 {‘E 3
e — — - - - { +
Zo1 =
7 ftar (€1 10 F, 25V 1 T
il i ] 12V, 1W c 3
8 | Capacitor (C2) 0.1 4F | ic
x o T 1 = 6
9| Zener Diode (201). u,w | 1 NES55 LOAD
10 | LED (Green) Smm 1
BACKUP INPUT L sl o
1| LED (Red) Smm 1 J it A 2 N
12 | Power Supply 12V DG, 1A 1| (Generator/iwerter) N o 1
13 | Terminal Block 3-pin 4 (‘ £2 = :)020 : : fid
BT S O B e - Ehg R 2200 A
> 1 - DFOT
|- Sestoi o Lt 10k0 ? pcal? 104F e
1 s
APPLICATIONS m f :" Q2
12V, W 2T 3 gos4a7
+ Home and office power supply systems -|_ c2
* Industrial backup power systems = = I 0.14F
+ Hospitals and critical loads NOTES: T
» Data centers and servers = When mains s available, RL1 energizes and connects mains to load,
c « When mains fails, after a delay set by NESSS, RL2 energizes and L (58
. l d 1 —
Solar/inverter based systems i ey =

* When mains is restored, RL1 energires and RL2 de-energires.

WORKING CIRCUIT DIAGRAM ON BEREADBOARD ACTUAL MODEL

The mains supply is continuously monitored
through opto-coupler PCY. When mains is
available, PC1 conducts and the NES5S
keeps RL1 ON and RL2 OFF, connecting
mains to the load.

When mains fails, PC1 stops conducting.
After a delay (set by R3, C1), the NE555
changes state and energizes RL2 while
de-energizing RL1. Thus backup supply
is connected to the lead.

When mains is restored, PC1 conducts
again, NES55 resets and RL1 energizes,
restoring mains to the load.

FUTURE SCOPE

« Can be implemented with microcontroller
for advanced control.

» Can be integrated with loT for remote
monitoring and alerts.

* Can be used with solar and hybrid systems.

PROCEDURE RESULT PRECAUTIONS

§ Cotmet the deait b por e eout disim, The atitomatic chargacror SWi.tCh -was desisll'led * Ensure correct polarity of 12V DC supply.
2. Connect mains and backup supply to their and tested successfully. The circuit automatically
respective inputs. switches to backup supply when mains fails and + Use good quality relays and components.
3. Connect the load to the output terminals. restores mains when available. LEDs indicate
4. Provide 12V-DC aupply fo-the control drcult the active supply status. + Keep mains and backup connections secure.
5. Switch ON the circuit. ACTUAL MODEL (TOP VIEW) + Do not touch live AC connections.
6. Observe that load is connected to mains iilf &5 0

(green LED ON).
7. Remove mains supply and cbserve that load
is connected to backup supply (red LED ON).
8. Restore mains and cbserve that load returns
to mains supply.

+ Place the circuit in a suitable enclosure.

+ Ensure proper insulation and safety.
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14. EARTH LEAKAGE DETECTION AND PROTECTION SYSTEM

m | BLOCK DIAGRAM |

To design and implement an earth

leakage detection and protection AC Supply - C"':':m | Le:k;in;:!.nsfng Relay / MCB ® Laaded Indication
system that SEr.}S'ES leakage current (230V AC) [EneI e h 'c:n (Trip Circuit) (LED + Buzzer)

to earth and trips the load through {ELR Circuit) Qutput)
a relay/MCB to prevent electric
shock and fire hazards.

COMPONENTS REQUIRED

Vide - RL1
| S:o. | Component | Specification |q.ma,- 6A i (230V AC
L o T~ : SPDT)
1| AC Supply |230V AC, 50Hz | 1 i
_
| 2 | Curent Transformer (CT) | 0-30mA | 1 A T ]
| 2 _IMWMM 3omA, 230v | 1| 230V AC, 50Hz a4 coM
4 | Resistor (R1) 10k, vaw | 1 iokds ,J I Lo
5 | Resistor (R2) | nn.mw i o i NO 230V AC
& Fh:lswr (RS) | 4 '.I’ ki, 1/4 W 1
] T 7 I 1 R2
7 1 1 v 1 1 Z i
| Glnp-iqf cn 0 4, 25 1 | i & o
5| dose o0 SRR i " ao0?
| 9 | Transistor (Q1) | scser [ 1 | L (30mA) P
10 | Retay (RLY) 230vAC, ST 1 l AR
11 | LED (Red) | smm | 1 c1 3
12 | LED (Green) | Senm 1 10uF *@D al
| 13 | Burzer (B21) | 1voe | 1 25v BC547
= == = ko
e l MCB / Fuse | 6A 230V 1 =
15 | Test Switch l:luhgn) | PushButton | 1 - . i ?:J -
' 'IGIPCBJHIUM | - | 1 | | Tm“ﬂm;mﬁl | 3 (Red)
: - - | (Simulate Earth F '
i we | = =
APPLICATIONS | st °_~w:|_ !
] ]
+ Home and industrial wiring protection =" = |
* Prevention of electric shock e e 4 NOTES:
« Fire hazard prevention N © _l_ * When leakage current exceeds 30mA, ELR activates.
« Electrical panels and distribution boards — + Relay RL1 de-energizes and disconnects the load.
+ Earth leakage monitoring in appliances * Red LED and'buzzer indicate earth leakage fault,

« Green LED indicates normal condition.

CIRCUIT DIAGRAM ON BREADBOARD ACTUAL MODEL

The current transformer (CT) senses the
difference boetween phase (L) and neutral (N) T T FENEEET  EE T T
efsecencunin seaasscarnanifleacneneinneiinnenns

currents. Under normal conditions, the vecter H
SuUm is 2ero,

When earth leakage occurs, an imbalance
current flows through earth. The CT produces
an gutput proportional to the |

kage current.

This signal is processed by the earth leakage
relay (ELR). If leakage exceeds 30ma, ELR
triggers the relay RL1.

FUTURE SCOPE

+ Can be implemented with digital ELR and
microcontroller for precise monitoring.

» Data logging and remote alarm transmission,

= + Can be integrated with loT for real-time

The relay disconnects the load, and red LED
with buzzer indicates fault condition.

The test switch 51 is used to simulate earth
leakage for checking the operation.

monitoring.
+ Can be used in smart homes and industries.

PROCEDURE PRECAUTIONS

Connect the circuit as per the circuit diagram. The eart.h leakage detection and protection ‘sys!:em + Ensure correct polarity and wiring of AC supply.
2. Connect 230V AC supply to the input terminals was designed and tested successfully. The circuit
(after MCB). detects leakage current above 30mA, trips the relay + Do not touch the circuit when AC supply is ON.
3. Connect the load to the output terminals to disconnect the load, and alerts through LED and
buzzer. * Use properly rated ELR and relay.

4. Power OM the circuit. Green LED glows
(normal condition). ACTUAL MODEL (TOP VIEW) i

5. Press the leakage test switch (S1) to simulate
earth leakage.

6. Observe that red LED and buzzer ON, and
relay trips (load OFF).

7. Reset by releasing the test switch. Relay
energizes and load is restored.

Ensure proper earthing of the system.
* Keep the circuit in a suitable enclosure.

+ Perform leakage test with caution.
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15. EMERGENCY LED LIGHTING SYSTEM WITH AUTO CHARGING |

AIM BLOCK DIAGRAM
To design and implement an : 3 - : . .
emergency LED lighting system Step-down Auto Charging |
i ACSupply | | P Bridge Rectifier e LED Light
with auto charging that R —# Transformer 2 Fil Circuit 12V Battery e
automatically charges the battery ( ) (12V AC) itter (LM317 Based) L il
when mains is available and . d — /! +
provides LED lighting during
il CIRCUIT DIAGRAM
COMPONENTS REQUIRED
AC SUPPLY
sNo.|  Component | Speciestion |Quantty| 230V AC, 50Hz -y
1| Step-down Transformer | 230V/12V AC, 14| 1 L ol D2
o e e T ut TNSB19
2 | Bridge Rectifier (BR1) | 1A, 400V i IN ouT
—_— — LM317T | +
: [chemyicy | aemav | 1 1 {CHARGE)
4 | Capacitor (C2) | 0.1uF 1 N o——= ADJ
§ | IC Regulator (U1) I LMaTT i 2 (DISCHARGE) ! R
& | Resistor (R1) | 2400, V4 W 1 § 2400
i |
7 |Resisor(R2) | 12k AW |1 J"’
& | Diode (07) | 1Ns007 1 : ci L "
| 9 | Diode (02) |1Nsa19 (Schotti)] 1 m ﬂ:::F - mﬂ_f::
| 10 | Transistor 1) | BCs47 1 230";’:” A P 1 2 ;
1| Resistor (R3) azkavaw | 1 T c2 g 12k
L Jo i ' 0.14F
12 | Battery 12V, 7Ah 1
| 13 | LED Amay [12v OC. 10w (whee)) 1 =,
14 | LED (Charging) | Smm Green 1
15 | LED (Power Fail) |  Smm Red 1 g R3
— R .%_ ——— —— ‘.? kn o I 01
| 16 | Switch (51) | seOT 1 A
| 17 | PcB / Breadboard | 2 1 al R LED ARRAY . Y.
—@D BCS47 (White LEDs)
APPLICATIONS oW v, Y,
c,_l— LED (POWER FAIL)
+ Emergency lighting in homes and offices 1.2k Red
* Hospitals, schools and public buildings
+ Industrial and commercial establishments LED :} 1.2k =
» Outdoor and security lighting (CHARGE) me
» Backup lighting systems during power failure Green o NOTES:
A L+ When mainsis avallable (S1 at CHARGE), battery is charged through LM317 based
= aute charger and green LED glows.
+ When mains fails (51 at DISCHARGE), battery supplies power to LED array and
red LED glows,

WORKING CIRCUIT DIAGRAM ON BREADBOARD ACTUAL MODEL

When mains is available, the SPDT switch 51
is in CHARGE position. AC is stepped down
by T1, rectified by BR1 and filtered by C1.
LM317 regulates the charging voltage to
charge the 12V battery safely. Green LED
indicates charging.

When mains fails, 51 automatically (manual
switch) or can be set to DISCHARGE position.
The battery supplies power to LED array
through D2. Red LED indicates power failure
mode.

FUTURE SCOPE

» Can be implemented with automatic mains failure
detection circuit.
I N R R i R T T * Can be extended with solar charging option,

sefleses nwssannefosnnnnasansaafeas svannnnnfecnnnnnns o f

» Can be integrated with loT for remote monitoring.
Can be designed with high brightness LED panels.

PROCEDURE RESULT PRECAUTIONS

Connect the circuit as per the circuit diagram. The emf'seﬂw LED lighting system with aute charging « Ensure correct polarity of battery connection.
Ensure ST is in CHARGE position v sl sl seated Succassiuly [ cinged Wi
L $ battery when mains is available and provides LED + Do not short the battery terminals.

Connect 230V AC supply and turn ON.

Observe green LED (charging) glows.

Disconnect AC supply or move 51 to

DISCHARGE position.

6. Observe red LED glows and LED array
lights up.

7. Switch back to CHARGE position and

observe charging resumes.

lighting automatically during power failure.

ACTUAL MODEL (TOP VIEW)

* Use proper fuse in AC input line.

LB DO S

* Do not exceed the rating of transformer and LM317,
» Keep the circuit in a suitable enclosure.

# Ensure proper ventilation and safety while working
with mains.




