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Abstract

Correct aircraft operation, depends upon the prépeetioning of airport lightinccircuits. The failure o
even a single lamp, may well imply, the loss of theual aid for the pilot and it can result in stdges while
landing. This project deals with the individual é&tton of any open circuit between two successitiads. This s
achieved by placing a simple non contact AC voltdgeector over the insulated 5kV line and transngtthe
output logic to the control room through GSM tecloigy. The voltage detector picks up the hum of Afltage,
which is sufficient to clock CMOS8ecade counter. During open circuit, absence ef\lmitage makes the last col
to be stable, which is picked up by a microconémlivhich in turn activates GSM transmitter to tnauit the desire:
message to the control room GSM receiver. Thisesydas a major advantage that it needs no extra ugihey of
cables near runway and GSM frequency which doesféict RADAR and other communication frequencied
also independent of distance. Also it requires Ingsgral connection between CCR and als high voltage cables.
And over all, it is the most cost efficient systamroduced so fa
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Introduction

Healthiness of an airport mainly depends
its runway and its lighting. Runway lighting is
provide sufficient illumination along the path
aircraft during landing or take off. The ma
importance of runway lighting system is to prov
the exact arhuth angle and banking of runw
especially during night hours and also in fog
weather conditions. Different regulations specifisc
the ICAO regarding runway lighting are followed
most of the countries.

This project is based on the design .
implementation followed by the Airports Authori
of India at the Chennai International Airpc
Meenambakkam, Chennai, Tamil Nadu, India. 1
airport follows CAT Il system i.e., lighting for ¢my
runways.

Open circuit faults are quite common
runway lightng cables as they carry a voltage of £
and are buried underground. Due to high tension
ageing of cables, they are prone to puncture.
results in weakening of cable at different po
leading to breakage or opening of the line in
course of ime. At present, during any open circ
fault, crew members are sent to the field to loth&
fault point. As the breaker trips after the faal@20V
supply is given, and the crew members locate i
open circuit manually. During failure, the en
lighting circuit is given a backup; meanwhile, -
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fault must be rectified in a short period of tinTéis
is a tedious process at night hours and also whe
movement of flight is frequent.

In developed countries, and in some of
busiest airports in the world, voltage sensors
placed in every node which constantly monitor
voltage levels of the line and indicates during
fault. This system is possible only whenever aitg
are nevly commissioned as it requires a separate
transmission cable running parallel to the mair.|
This system is expensive at installation and atsc
maintenance.

Hence, a cheaper monitoring syste
compatible with the present day airports, avoi
new installation of underground cables, with
simpler methodology for fault detection, locatiamd:
its transmission in an efficient manner has to
developed.

Block Diagram

(C) International Journal of Engineering Sciences & Research Technology[584-586]



[Pratibha, 2(3): March, 2013]

9v DC NON CONTACTAC <;34
SUPPLY VOLTAGE SENSOR
—_—

Lvpc PROCESSOR/ ARAN
SPELY NETWOK TRANSMITTER
CONNECTOR
RECEIVER

Fig3.2.System block diagram

The above figure shows the basic bl
diagramof the entire project. This consist of 1.
supply for MICRO CONTROLLER PIC 16F877 a
GSM transmitter and a 9V supply for M-Contact
AC voltage detectorThe voltage detector picks |
the hum of AC voltage, which is sufficient to clc
CMOS decade counteDuring open circuit, absen:
of line voltage makes the last count to be ste
which is picked up by a microcontroller, which
turn activates GSM transmitter to transmit the ek
message to the control room GSM recei

Voltage Sensor
LT543
COMMON
CATHODE
DIZPLAY
51
OMNIOFF
- SWITCH
IR
o |
SENSING PROBE 1 I 9 ™
(NSULATEDWIRE OF 0 T ha CD4033 a
LENGTH 6 TO 10 Ghs) 15 : 1l
STROBE PR3
ST 2 | part
il ook otp
100K € <

This non contact AC voltage detector
CMOS IC (CD4033) based circuit which can be u
to detect presence of mains AC voltage without
electrical contact with the conductor carrying .
current/voltage. Thus it can be used to detect &
AC voltage wihout removing the insulation from tl
conductor. Just take it in the vicinity of the cantbr
and it would detect presence of AC voltage. If
voltage is not present, the display would rando
show any digit (O through 9) permanently. If ma
supply isavailable in the conductor, the electric fi
would be induced into the sensing probe. Since
used is CMOS type, its input impedance is extrer
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high and thus the induced voltage is sufficien
clock the counter IC. Thus display count advar
rapidy from 0 to 9 and then repeats itself. This is
indication for presence of mains supply. Disg
stops advancing when the unit is taken away frog
mains carrying conductor. For compactness-volt
PP3 battery may be used as supply to the ga

The above technique can be used in nol
220V perfectly. Under 5kV, the repetition of digits
faster. Hence the sensor must be placed |
considerable distance from the main |
corresponding to the delay coded in to the m
controller. Among the sen segments, any one
four of randomly selected segments is taken iné
micro controller for sensing. Power supply to
sensor is provided by permanently placing a ba
at the site. A battery of higher ampere houi
provided, such that replacemt of batteries can t
made on yearly basis along with the |
maintenance.

The advantage of this sensor is that i
more cost efficient. It is highly inert to extern
radio/mobile frequencies. A water tight me
enclosure may be provided as a pction against
moisture and also for its efficient operat

Work Done

The proposed system is more cost effic
and simple to install. Installation and maintenaiw
simpler when compared with other techniques. -
system can be further extendedproviding a micro
controller at the receiver side to filter the fi
message sent by the voltage processors, to digin
the voltage sensor which first indicates the falitte
circuit can be sealed and kept inside the man h
with the GSM antennarpjecting over the surfac

Hence, the circuit makes no change in
external appearance of runway and also
electromagnetic interactions with the instrum
landing systems.n developed countries, voltas
sensors are placed in every node which cntly
monitor the voltage levels of the line and indis:
during the fault. This system is possible o
whenever airports are newly commissioned a
requires a separate data transmission cable rui
parallel to the main line. This system is expenat
installation and also for maintenance. This progc
project proved to be cheaper, having less ci
complexity.

Thus this project provides reliable operat
of fault detection and also location in runway tigh
circuit, guaranteeing maximum seity of operation
of airplanes.
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Conclusion

The proposed system is more cost efficient
and simple to install. Installation and maintenarsce
simpler when compared with other techniques. This
system can be further extended by providing a micro
controller at the receiver side to filter the first
message sent by the voltage processors, to dighngu
the voltage sensor which first indicates the falitte
circuit can be sealed and kept inside the man holes
with the GSM antenna projecting over the surface.

Hence, the circuit makes no change in the
external appearance of runway and also no
electromagnetic interactions with the instrument
landing systems. In developed countries, voltage
sensors are placed in every node which constantly
monitor the voltage levels of the line and indisate
during the fault. This system is possible only
whenever airports are newly commissioned as it
requires a separate data transmission cable running
parallel to the main line. This system is expensite
installation and also for maintenance. This progdose
project proved to be cheaper, having less circuit
complexity.

Thus this project provides reliable operation
of fault detection and also location in runway tigh
circuit, guaranteeing maximum security of operation
of airplanes.
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