AIRFIELD LIGHTING SYSTEM



Presenter
Presentation Notes
Good morning everyone, my name is Andy and i would like to share with you on the airfield lighting system design. 
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Presenter
Presentation Notes
Today we will be covering on the introduction to airfield lighting…. … … during the presentation, Please do stop me anytime to ask me any burning questions in your mind. 


Why is there a need for Airfield Lighting

System ?

Ans: help guide planes using the runways and taxiways at night or in bad
weather condition
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Presenter
Presentation Notes
Can we land on an airport with no lighting system systems? If you are talking about a non-instrument runway which serves only very few small aircraft and only operates in clear visibility, the answer is yes, however if you are operating a big airport and intend to operate the runway at night or in bad weather condition, we will then need to install airfield lighting system. But just now important is the airfield lighting system?


Video on landing in CAT llla Condition in Oslo Gardermoen Airport, Norway :
»
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Presenter
Presentation Notes
I am going to show you a 2min video where it shows a pilot trying to land his aircraft in a Norway airport in CAT IIIa Condition (RVR is around 200m) using the ILS and supported by the airfield lighting system……now the pilot is going on the descend and once he manage to see the approach and the runway threshold and only have 10 seconds left to prepare himself before the landing. Ok so I hope this video will show you the importance of having an airfield lighting system


International Standards & References:

(1) International Civil Aviation Organization (ICAQO)
(i) Federal Aviation Administration (FAA)
(i) NATO & other military requirements
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Presenter
Presentation Notes
When designing aerodrome, we will follow the international standards and references.



References pertaining to Airfield Lighting System:

ICAO Annex 14 - Aerodromes

(International Standards & Recommended Practices)

ICAO Aerodrome Design Manual Part 4 - Visual Aids

ICAO Aerodrome Design Manual Part 5 - Electrical Systems
ICAO Airport Services Manual Part 9 - Airport Maintenance
Practices

ICAO Manual of Surface Movement Guidance and Control Systems
FAA Advisory Circulars AC 150/5340, 5345 covering approach
lighting, approach slope indicator systems, runway and taxiway
centre line and edge lighting, touch-down zone lighting,
specifications for light fixtures, power and control equipment, and

| 3
other accessories CHANE-H
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Presenter
Presentation Notes
And these are the specific references pertaining to airfield lighting system.  


Changi Airport Layout
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Presenter
Presentation Notes
As the airfield light design is almost generic in all airport, so we will use Changi airport as an example. This is our Changi Airport layout, we have two physical runways but we have 4 approaches. Each physical runway is supported by 2 Airfield lighting control centres and the taxiway is supported by the NA AFLCC 



4000 X 60 metres

approach approach
(CAT II) (CAT 1)
O Control Tower
4000 X 60 metres
approach approach
(CAT 1) (CAT II)
S
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Presenter
Presentation Notes
Our runways are 4km long and 2 of our runways are CAT II runways and 2 of our other runways are CAT I runways. You all know why we name our runway 02 and 20?



B3 Taxivv'ay
Lighting System

2. Runway Lighting
System

! 1. Approach Lighting Types of Airfield
System Lighting Systems




1. Approach Lighting System
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20R - Distance Coded Approach (Cat 1)

CATEGORY I APPROACH LIGHT SYSTEM (DISTANCE CODED CENTRE LINE of DISPLACED THRESHOLD)
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Presenter
Presentation Notes
So for our 20R runway, we have a distance coded approach lighting system which we adopted from UK systems. In the distance coded, you can see the lights are arranged in a funnel shape and where the line cross it will be the point of landing.


20R - Distance Coded Approach (Cat 1)
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Presenter
Presentation Notes
So for our 20R runway, we have a distance coded approach lighting system which we adopted from UK systems. In the distance coded, you can see the lights are arranged in a funnel shape and where the line cross it will be the point of landing.


C - Barrette Approach (CAT 1)
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Presenter
Presentation Notes
For our 02C runway, we adopted the US system and we have Barrette Centre Line supplement with the Sequential Flash light


-~ 02L and 20C -Barrette Approach (Cat Il & Cat IlI)
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Presenter
Presentation Notes
For our 02L and 20C runway, we have Barrette Centre Line but also supplement with the side row barrette and the Sequential Flash light
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Approach Lighting System




2. Runway Lighting System
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Threshold

Green in colour

Indicate start of the available
landing distance
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Threshold

Inset Lights

Elevated Lights
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Touch Down Zone

*Turn on only during Cat Il
*900m from the threshold

‘___$
«30m apart p
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Runway Centre Light

8888688

O O o)

38888838

eBi-directional inset lights

Fitted 30m apart

eLanding : using white lights

*Take off : alternate between red/white
for the initial 600m and red for the last
300m from the end of runway
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Runway Centre Line & Touchdown Zone
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Runway centre line light
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Touchdown zone lights
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Precision Approach Path Indicator (PAPI)

Provides visual guidance to pilots
to achieve correct approach slope
of 3° during landing
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ON SLOPE

=

PAPI

WHAT THE PILOT SEES
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Runway Edge

Elevated Light

Placed 60m apart "_i
White lights H ANE
Yellow lights for the last 600m from runwa)g, il |

Two rows of lights equidistant from runway centreline




Elevated Runway Edge

Elevated runway edge =
lights




Runway End

Red in colour

Indicates end of runway
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3. Taxiway Lighting System
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TAXIWAY INSET LEAD-IN




TAXIWAY EDGE LIGHTS / REFLECTIVE MARKERS
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<+ Guidance Signs

34

Runway Sign — White on red
background

Taxiway directional guidance
sign — Black on yellow
background

Taxiway location sign —
Yellow on black background
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Tp————
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FIG. 1

FIG. 2
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Presenter
Presentation Notes
Fluorescent lights uses 230Vac so need to install converter from constant current to voltage.
If halogen lights, take directly from 6.6 amps.
Information sign lights connect with runway edge light. Leave them on until next morning.
Allow to be near runway and taxiway as navigation tool.
To be frangible including cable with plug.



Video on Introduction of the Airfield Lighting System :
»
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Electrical Supply for
Airfield Lighting
Systems
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Electrical Supply

 Power Distribution

Utilities
Supply
sl +
redundant ™ Constant Series Circuits
feed) Current > in the field ——  Lamp
Regulators (may be
el e S interleaved)

Generator —
Supply

Y
Other Ancillary Lights

not running on series circuits

(e.g. Aerodrome and Identification Beacons, Traffic Lights)

CAT | - require switch over time of 15 second 3
CAT II'=require switch over time of 1 second CHAN\éI


Presenter
Presentation Notes
In the event of lossing utilities supply, UPS take over while waiting for generator to start up. Takes about less than 10 seconds. 
UPS 1 hr full load
 


< Constant Current Regulator

* Provide constant current throughout the entire airfield lighting circuit
* Provide uniform lamp brightness throughout even in long distance

circuit

 Enable ease of brilliancy control for airfield lights



Presenter
Presentation Notes
Current level determines brilliancy
Constant voltage will have a drop of current hence brightness. 
When the brightness has dropped over long distant for the case of constant voltage because of resistence build up, it will not enable brilliancy control.
5 brilliancy settings : 1% - 3.3 amp, 3% - 3.8amp, 10% - 4.2 amp, 30%- 5.1 amp, 100% - 6.6 amp
Black current is the minimum current to warm up and start up the lamp to shorten response time

Taxiway light set at 10%. Can be manually changed


Power Distribution and Redundancy for

Critical Systems

Taxiway Lightings Runway Lightings

Critical Loads
- o

Main LT Switchboard

Non-Critical Loads

Redundancy
Level

Kl

s o
Mobile Generator LEVEL 3
Standby Generator LEVEL 2
LEVEL1

Electrical Supply
(Changi)

standby generator


Presenter
Presentation Notes
In the event of lossing utilities supply, UPS take over while waiting for generator to start up. Takes about less than 10 seconds. 
UPS 1 hr full load
 


Airfield Ground
Lighting Control and

Monitoring System
(AGLCMS)
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<~ Introduction to AGLCMS

Primary Purpose:

e Remote control of taxiway & runway airfield
lights at Control Tower

e Monitoring of airfield lights and related '
| Control panels installed in the Control
equipment at Control Tower tower

e Features include:
e Taxiway lighting control
e Individual lamp control and monitoring
for runway lights
e Aircraft position display on the lighting
control panel

1

Operations in the Control Tower C HANEl


Presenter
Presentation Notes
The AGLCMS is a mission critical system used by the Air Traffic Controllers (ATC) to remotely control and monitor the airfield ground lighting  (approach, runway and taxiway lighting) from Changi Control Tower. ATC sets routes and guides arriving and departing aircraft between the runways and parking positions using green taxiway centreline lights. The status of the airfield lights and related equipment can also be monitored from the control tower and Fault Management Centre (FMC3) via a graphical user interface. 

Before looking into the new system, we will first understand a little background on the old ALCMS system.



Runway Lighting Circuits

ALCMS LEGEND

ALCMS - Airfield Lighting Control &
Monitoring System
PLC it

CU — Controller Unit

SCM - Series Circuit Mode

cU PLC — Programmable Logical Controller
| CCR - Constant Current Regulator
SCM
= 1 ' e
Airfield primary cables
Izolating Transformear
2 4 3
ﬂg
AirfigdFiights

Airfield lights



AGLCMS GUI Display

FT10

[hresa2ios ET 2555

TOWER

Unackn,
Alarms
! Created Deactivated In Text
I 2013-06-05 02:22:51 Sb_E6 ClassE Stop bar E6 is UJ5 (3 or more lamps in error)

2012-06-05 02: 38 2013-06-05 02:22:43 Stopbar WP Sensor Sensors at stop bar W9 are U/S. Incursion detection not possible
2013-06-05 135 Stopbar E10 Sensor Senzors at stop bar E10 are Uf5. Incursion detection not possible
2012-06-05 02:22:34 Stopbar Tl Senczor Senzors at stop bar Wl are UfS. Incursion detection not possible

Z013-06-05 02:22:04 App 02L Pattern Error RAPP 0ZL iz U/5 (Misleading Pattern)
Alarm list

MR

T ok G

Alarmm &
List !
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Screenshot of a full airport display on the AGLCMS monitors.
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Presenter
Presentation Notes
The new system interface with the existing HITT’s system and display the aircraft and vehicle real time tracks’ information. 
On the other hand, should there be any aircraft incursion on the runway/taxiway or detection of conflicts or deviation from assigned route, alerts are generated. The new AGLCMS has the capability to assign individual aircraft routes automatically. When an aircraft has landed, a specific route shall be created based on its flight plan information and the corresponding taxiway center line lights turned on, guiding it to the arrival gate for parking. 
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Manual route creation by selecting the starting and ending nodes
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Presenter
Presentation Notes
Zooming in, the ATC can create a route manually by selecting the starting and ending nodes. The selected route will be shown in green.

 



User Panel for Control of Brilliancy Level of AFL

Light Detail=s 021

R

GL
LOM/RET Militarwys
2L SASCO RGL

B

Control of the brilliancy level of the airfield lighting can be stepped =
up/down via the AGLCMS. O
CHANG


Presenter
Presentation Notes
This shows the graphical user interface for the control of airfield light brilliancy for the corresponding runway lights, for Runway 1, Runway 2,  and the Taxiway area of responsibility 1, 2 and 3 respectively. Previously for the old system, the control of the brilliancy can only be done locally at the CCR level.



Runway Inspections
and Maintenance
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Runways Inspection and Maintenance

— 5 inspection closure per day per runway
« 3 slots of 5 minutes
1 slot of 10 minutes
1 slot of 15 minutes
Inspect runway lightings, pavement & marking condition and FOD

Replace faulty light fittings if time permit, otherwise mark out and
replace during daily night maintenance closure

— 1 night maintenance closure per night per runway
» Closure duration- 1.5hrs/runway

« Carry out faulty lights replacement, minor AFL fault rectification,
runway marking painting and minor pavement defect rectification

CHANGI



Maintenance Activities

Runway pothole r,e_,ra.'f;- Localised resurfacing Tyre carcass FOD 'B-ifa;str:lfge,handling b




AFLCC Inspection

standby generator

Meggar
primary
cables



Challenges faced

Once a system has been installed, its usefulness is dependent on:
o Its Serviceability
o Effectiveness of the maintenance work carried out

A light is deemed to be unserviceable when the main beam average
Intensity is less, than 50% of the value specified for that of a new
light

The Total degradation of light output can be attributed to:
o Contaminants inside and outside the fittings

o Degradation of optical components

Limited access time to runways

CHANGI



Airfield Lighting Maintenance Cycle

1. Airfield
Lighting
cleaning
and testing
conducted
monthly

2. Generate
Condition
Report

)

Q)Y
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1. Airfield

«  Carry out scheduled AFL and Civil PM, BM and IM works claning
. Cleaning and tightening of runway inset lights an testing
. Runway lights photometric testing " monthly

CHANGI
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2. Generate

Photometric Airfield Calibration (PAC) B
The system is designed to mount on maintenance vehicle

As airport runway access time is limited, photometric measurement
runs need to be completed as quickly as possible and can be
conducted at speeds up to 60 km/hr without affecting accuracy

2 man operation — 1 Driver , 1 operator




4. Light

fitting
overhaul

Servicing of Light fitting

e Light fitting(s) is removed from service due to serviceability levels

e The fitting undergoes an overhaul where any faulty or worn

components are replaced. The lamp is also changed and the fitting
fully cleaned

 Undergo water tightness test




Servicing of Light Fitting

CHANGI
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Photometric Test

The photometric l|aboratory enables to prove
compliance to regulatory requirements

Conducted in ‘Darkroom’

5. test
fittings in
light
laboratory

light fittings

A report will be generated containing results for that particular fitting

along with that are prescribed by the relevant requirements

S
CHANGI



Photometric testing inside the Darkroom ....
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Returning to stock

* Once the light fittings have passed all testing requirements
they are placed into the spares store ready to be installed as
fully serviceable compliant light fittings for reinstallation
required at a later date.
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