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Issues resulting from LED implementation in the
Current Series Airfield Lighting System

Added complexity and cost to the LED fixture due to the addition of
electronics to mimic the non-linear dimming curve of incandescent
lighting.

LEDs must convert the supplied AC current to a DC current of
lower amplitude at the array.

Active electronic elements within each fixture may introduce high
levels of total harmonic distortion or other electrical quality issues
which are largely unregulated.
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Electrical Infrastructure Research
Team (EIRT)

A team of FAA and Industry experts
formed to design an Airport Lighting
Infrastructure to take full advantage of
new lighting technologies.
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Electrical Infrastructure Research Team
(EIRT)

Goals
A system that promotes interoperability.

Reduced life cycle cost without
dependence upon a single source.

A standards-based, robust architecture
airfield lighting system.
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Candidate Systems

Direct Current (DC) Series Airfield Lighting System

Parallel Voltage Driven (PVD) Airfield Lighting
System

Discrete Step Reduced Current Airfield Lighting
System (D-RCALYS)

Series Smart Power Airfield Lighting System
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Completed Milestones

Identified candidate systems or possible standards.
Determined testable items.
Developed benchmark testing requirements.

Determined scope and scale of smaller test
installations

Completed quick look reports for candidate
systems
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Where are we now?

Established Testing Team

Acquiring small scale systems which will be
representative of each candidate system

Performing testing on small scale installations of
candidate systems
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Small Scale Installation

e 50 Fixture test bed in reference circuit configuration
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Test and Evaluation

o Fixture based testing
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Sample Test ltems

« Power Measurement example

{3 On-Line Analyzers (RT).vi on CRIO - THD, SpecAnalyzer, Power Factor 2.varoj/N[-:R109014;R!O-1
l File Edit View Project Operate Tools Window Help
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Configuration Recording Harmonic Analyzer Spectrum Analyzer Power Measurements

Number of Cycles -1

Delay (Secs) 1 1

Analysis:

Line Freq [Hz] 179.9
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Real Power [W] 140.09
Apparent Power [VA] 170.78
Reactive Power [VAR] 97.68
Power Factor [W/VA] 0.8203

Phase [Deg] 34.89

Relative Phase v lagging Time (seconds)

Current [Amps RMS] 1 9505

Current - itt) ERVEVEWEY B2l o M-AEU:;;ZSQE [0 o4
Voltage [RMS] 87.5589 Voltage - vit) INANANES < & e [0 |12
N Current

Voltage PMax 4396133

Voltage PMin -426.676:

CRIO - THD, SpecAnalyzer, Power Factor 2.lvproj/NI-cRI03014-RIO-1| <
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Sample Test ltems

e Harmonic Profile and Measurement of Current

JI@ On-Line Analyzers (RT).vi on CRIO - THD, SpecAnalyzer, Power Factor 2.lvproj/NI-cRIC9014-RIO-1

File Edit View Project Operate JTools Window Help
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Configuration Recording Harmonic Analyzer Spectrum Analyzer ‘ Power Measurements

Input Signal = { Exported Time Signal Number of Cydes

Highest Harmonic
e
425

Delay (Secs)

Include aliased harmonics

0.0|15 0.62 X } .I Analysis Results
Seconds (s)
Fundamental Freq(Hz)

Exported Signal Spectrum (dBA) [170.9
THD(%)
146.79

Current (RMS)
11.95

Measurement Info
‘uncertainty Waming

oo — @

comments

[ ] 1"
12000 14000 16146
Frequency (Hz)

- B8 Cursod 8333  -80 ‘ (8)'

CRIO - THD, SpecAnalyzer, Power Factor 2.1
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Sample Test ltems

e Conducted Emission Profile

‘@ Off-Line An;yze Host).

[ File Edit View Project Operate Tools Window Help
i =
@ @n

Configuration Harmonic Analyzer Spectrum Analyzer Power Measurements

Raw/Filtered Waveform

e Select Filter

Number of Cycles
o Filter Select Filter Type Order

'-“Ji None = E‘”ABBMP;;; i ;’I‘B

Low Cutoff Freq High Cutoff Freq
20000 30000 20000 30000

J |t
10000 40000
0.62 L 1 ,J
Time (Sec) Corrent (RMS) 0 50000
I [202 ) 200 |
Current  0.01871 199786

on  pmyGue 1100 %

N

60 80

Points Presented j’1|§47 Selected Sample Spectrum

5000 10000 15000 20000 25000 30000 35000 40000 45000 50000
equency (Hz)

E VC’UI’SOI’ci T 1 1 J I
Current | 11804.6 19.7277 ! 8
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Proceeding Forward

Aug  Sep Oct Nov Dec | Jan Feb March April May June July

DC APS Test Reduced Current Safe Gate
Plan Test Plan Test Plan

DC APS DC APS Reduced Reduced Current Safe Gate
Testing Analysis Current Testing ~ Analysis Testing

Reduced Safe Gate Parallel
Current FAT FAT APS FAT

Aug Sep Oct Nov Dec @ Jan Feb March April May June July

Parallel APS EIRT Final Report
Test Plan

Safe Gate Parallel APS Parallel APS Present to
Analysis Testing Analysis EIRT

EIRT Test Team
System Evaluations
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Elevated Runway Guard
Light Evaluation




Aerial View of ramp area at KSCH
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Experimental ERGLsS under test
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Preliminary Findings

Median Ratings

for 9 Subjects

@ Noticeability

m Distraction
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Airport Intersections with ERGLs at DAB
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LED-ERGL
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Pilot Perception of ERGL : Methods
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Noticeability Brightness

B ERGLs on 16-34

Number of Participants

J =  MERGLson 16-34
ha

B ERGLs on 25R-7L M ERGLs on 25R-7L

Number of Participants
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Distraction Preference

B ERGLs on 16-34 ® ERGLson 16-34

B ERGLs on 25R-7L B ERGLs on 25R-7L

Number of Participants

Number of Participants

Preference
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LED ERGL Current Recommended
Step Standard Value

Step 3 (100%) 3000 cd 451-1128 cd
Step 1 (10%) 300 cd 68-113 cd

= These values can be obtained by a combination of a
selecting a square wave signal, flash rate, and on-time
percentage.

> The best flash rate & on-time percentage was:
1.25 Hz @ 70%

5 Q) . L.
¥ \-\ Federal Aviation
2/ Administration




Chromaticity Boundary for

Aviation Green




A portion of the existing ICAO Annex 14 (2009)
green chromaticity region is proposed.

* Increased saturation is provided by setting the
minimum y-coordinate value of y=0.600.

Boundary Equations Boundary Intersection Points

Blue boundary: y = 0.768 - 1.306x x =0.014,y =0.750
White boundary: y = 0.600 x =0.129,y = 0.600
Yellow boundary: y = 3.470 - 9.200x x =0.312,y = 0.600

x =0.302,y =0.692

\*\ Federal Aviation
=/ Administration




Green Color Boundaries over lay

0.129, 0.600

0.340 * ——=
0.000 0.050 0.100 0.150 0.200 0.250 0.300

X
Figure. ICAO Aeronautical Colors for IncandescentGround Light (dotted line) with
FAA Non-Incandescent Aviation Colors (solid line) overlay

Federal Aviation
Administration




Heliport Perimeter Lighting




= AC 150/5390-2B Heliport Design Guide

U.S. Department

Advisory
. Circular

Admnistration

Subject: HELIPORT DESIGN Date: 09/30/04 AC No: 150/5390-2B
Initiated by: AAS-100 Change:

1. PURPOSE. This advisory circular (AC) provides recommendations for heliport design and describes
acceptable requirements to develop a heliport. This AC applies to anyone who 1s proposing to construct, activate or
deactivate a heliport.

2. APPLICABILITY. This AC 1s not mandatory and does not constitute a regulation except when Federal funds
are specifically dedicated for heliport construction.

3. EFFECTIVE DATE. The effective date is September 30. 2004.
4. CANCELLATION. AC 150/5390-2A. Heliport Design. dated January 20, 1994, 1s canceled.
5. EXECUTIVE SUMMARY. The modem helicopter is one of the most versatile transportation vehicles known

to man. Typically. a heliport 1s substantially smaller than an airport providing comparable services. The helicopter
has the capability of providing a wide vanety of important services to any commumity that integrates this aircraft
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- Deficiencies
« Standard for Perimeter Lights

— The Heliport Design Guide States

» “Flush green lights should define the TLOF
perimeter”

» “Green lights should define the perimeter of the
load bearing FATO”

— Does not specify type of Fixture, Beam Spread or
Intensity
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- Establish the applicable intensity and
coverage of heliport perimeter lighting
fixtures

Develop improved specifications for Heliport
visual aids to incorporate into the Heliport
Design Guide
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Internally Lighted Wind Cone
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Wind Cone Literature Review

The current FAA and international standards for wind cones all share the
same in flight requirement that the wind cone shall be located where it is
visible from aircraft in flight or on the movement area.

ICAO and Transport Canada do not recommend a wind cone with an 8 foot
long sock

Wind Cone Sock Extension

no more than 5° no more than 30°

Transport Canada full extension ; .
P below the horizontal | below the horizontal
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Controlled Testing

A series of test will continue to be done on several
commercially available internally lighted wind cones.

12 Foot Wind Cone Sock Extension Test

Ll 0 knts 3 knts 5 knts 10 knts 15 knts
Speeds

no more than | no more than
not defined not defined 30° below the 59 below the full extension full extension
horizontal horizontal

Transport
Canada
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Test

Photos
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Flight Evaluations

Orlando Sanford International Airport selected as airport test
site

Installed at Orlando Sanford International Airport are both 12
foot internally lighted wind cones as well as 8 foot internally
lighted wind cones
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Schedule

Literature Review
Movement Test
Extension Test

Flight Test Site Visit
Flight Testing
Final Report

8/2011
10/2011
10/2011

11/2011
11-12/2011
1/2012
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Research Runway Test Bed
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Robert.Bassey@faa.gov, Visual Guidance Project Mgr.

www.airporttech.tc.faa.gov

FAA Willilam J. Hughes Technical Center
Airport Safety Technology R&D
AJP-6311, Building 296
Atlantic City International Airport, NJ 08405
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