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SUMMARY

Aeronautical Navigation Aids is a very important facility at the airport when
taking off and landing and the international standards are given in ICAO Annex 14,
Volume 1, Chapter 5. As visual support facilities of Aeronautical Light Aids, there
are indicators and signaling devices, markings and lights. Among these, runway
lights system is one of the typical light aids. The runway operation level with the
runway lights system is categorized into three, which are Category - 1, II, Ila, I
b, and Illc, by the weather condition. The higher number of category means that it

1s possible for the airplane to take off and land with lower visibility.

Form 2010, worldwide, building up Green Airport through energy saving and low
price and high efficiency lights system with charging COZ tax are getting more
attentions. For example, with the Incheon International Airport, because it is still
developing and expanding, COZ2Z gas reduction is hardly possible. However, it is

planned to reduce the amount form 2020.

The new high efficiency energy saving Aeronautical Lights System is based on LED
Aeronautical Lights, At several airports, LED light is partially used or test-run as
taxiway center line lights or taxiway edge lights. Using LED lights instead of

halogen lights saves much more energy.

In Europe, the new aeronautical lights system is accepted as what a smart airport
would have. Therefore it is more focused to develop each lights watching system,
ILCMS, A-SMGCS and interface SI technology that is connecting above mentioned

technologies, in order to save the energy consumed while takeoff and landing.

On contrary, in Korea, it is more focused on each lightening system and therefore, it
i1s not quite developed from just aeronautical light development. It means that the
concept of development and differences between technologies used between Europe

and Korea are not similar.

For example, in Europe, A-SMGCS technology is already well developed. However, in
Korea, the same technology is just started being developed and therefore it is
necessary to look up technologies used in Europe build up the proper structure to

apply in Korea.



Lately, with developing new airports and their facilities following the growth of
aviation industry, it becomes more important to install and operate the aeronautical
lights system by national technology, meaning as following the trend of airport
installing A-SMGCS, it is very urgent to develop national technology for the lights

system.

This project is “New Generation High Efficiency Energy Saving Aeronautical Lights
System Technology Development” and it is proceeded to develop the same of higher
technology compared to “the Higher A-SMGCS” used in aeronautical developed

countries.

In this project, 2 steps for the higher A-SMGCS development are planned and it is
constituted to make it possible to integrate A-SMGCS interface system in national
airports until 2020.

-Step 1: Installing Level III and developing operation technology

-Step 2: Installing Level IV/V and developing operation technology

With the goal of this project, which is “Higher A-SMGCS”. there are several
advantages following. First of all, it will be possible to nationalize the technology so
it would cost less to integrate the foreign technology. Second of all, it would be
possible to have independency in terms of technology upgrade. Third of all, it is
expected to save the operational cost. And the last, it would be possible to operate

the airport efficiently and to keep the aviation safety based on national technology.

_Vi_
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Operational Specification ———

EUROCONTROL &
STAKEHOLDERS

Functional Speciﬁcation —

efailed Design empTechnical Tests

Development

MANUFACTURER

<9 2-2> A-SMGCS Project Life-Cycle

SOURCE : Functional Requirements for A-SMGCS Implementation
Level 1, 2010.06
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2000 01 |02 | 03 |04 | 05|06 |07 | 08|09 | 10 | 11 12 13 14 | 15

Start

ILeve Is 1 n m v

Surveillance

IControl

|Route planning

IGuIdance

<19 2-3> EUROCONTROL Implementation Roadmap.
SOURCE : Definition of A-SMGCS Implementation Levels, 2010

O dA Syt e B AAAES] QAA s AdE A-SMGCS 7ol of
& <Y 2-4>3 7ol A-SMGCSY level 13 level Mol @At & 4 9lL.

System

A-SMGCS system
(fevel 1)

A-SMGCS system ) .
(level I) Aircrew/Driver

Pasition Function Identification Function Conflict prediction

Function Aerodrome Control

Service

Conflict Resolution

<719 2-4> Final Report on the Generic Cost Benefit Analysis of A-SMGCS,
EUROCONTROL, 2006
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I} o] A-SMGCS®9| ths A2 7Bd(Multi Sensor Context)S F7-3F1 U+
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<19 2-5> A-SMGCS system in a multi sensor context

O T3 o]x= AAA<¢l =Wy AXF ¥ =0 Advanced Surface Movement Guidance and

Control Systems (A-SMGCS)9] Al2®l 7d2 v 23 o] BAE 4 9.

Aircraft
operations

<19 2-6> A-SMGCS ¢ /i %=

O =, A-SMGCS¢ £92 air traffic services (ATS)¢ &3 7] systems 2 &7 2

© = © R

gty A A9 (The interrelations between these domains are represented by the

places where the ovals overlap. Safety assessment of EMMAZ A-SMGCS
operations on Milan Malpensa airport, 2011, J.J. Scholte)
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: ; Ground Conflict [l | Routing/Planning
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Surveillance Detection,

iy and Alerting SMAN DMAN
60, ADS.5)

FDPS ‘MET ‘STAND

<19 2-7> Economic Aspects of A-SMGCS

olglgt M Fshd el F k= HF A<D A-SMGCS+= vh=3 22 7
o7 A" F Aded A F15= E S Surveillance systems based on
multilateration using Mode-S or ADS-BZ 3719 Track®} ZFAE guide 3=
AL FT8 AdS. HEZ B3 = GNSS-based Navigation system Surveillance,
Control, Guidance, Routing Implementation of four Levels High Accuracy and
Integrity Navigation: Category-II/IIl Precision Approaches & A-SMGCS=Z £
AV=.(AF5Y: Airborne New and Advanced Satellite techniques and Technologies

in A System Integrated Approach, Manchester, 9th May 2006)
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Az | AAZ7} T8 AAdE AR 5%
Malaysia KLIA 1997/199%8 14,000
Ukraina Borispol 1999 3800
(Germany Erfurt 1999 900
Honeywell Nigeria Abyja 1999 130
(rermany Hannover 1999 220
(Germany Hamburg 1999 300
Germany Colone Born 1997 1999 590
KOREA Incheon 2001/2008 | 26585(16414/10,171)
Canada |Halifax/New/Winnipeg | 2005-2006 67/37/38
Houston George Bush 2006 515
USA  [Houston Hobby 2005 272
Manchester/Delaware/Spokare | 2004-2006 48/24/78
Beijing Capital 2007 11,620
Chin Hangzhou/Changchun 200/2006 550/430
Shanghai Pudong 1998-2000 1,000
Urumgi/Xian 2005 50/30
Japan  |Hiroshima 2007 759
Singapore |[Changi 1997-1999 2413
Austria  [Vienna Intl 1996-2006 1338
Bulgaria [Sofia 2005 497
Denmark |Copenhagen Kastrup 2000-2006 1.800
Safe-gate | Finland [Helsinki Vantaa 2000-2007 2,180
France  [French Regional 1996-2007 1,570
Bodo 2005-2006 400
Norway |Stavanger 2006 900(700/200)
Bardufoss/ Molde om7 RT/A3
Gothenburg Landvetter 2007 4,700(1,509/1,632)
5 Malmo Sturup 2003-2004 513(451/62)
weden
Stockholm Arlanda 2007 11,800
Regional/Airforce 2006/2007 150/260
| Australia |[Melbourne 2007 | 300
<9 2-10> AlAl FoFFe] S 2F A
O @35 stet HAste] FAyMAAMAIGALS 2l ATC Navigation 5 T 25
d Aol AWS Amuy 2011 AWM TR A 20159 I5H 1M THE R
2011720151 9] 43 3F At 431% GG = Aoz FAE.



<3 2-4> Landing Aids A1 A% (G vHE)
Product Segment 2011 2012 2013 2014 2015
ATC Landing Aids 43.53 45.61 47.85 49.92 51.53
ATC Enroute Navigation Aids | 478.86 795.82 846.60 899.04 952.96
G 791.39 841.43 894.45 948.96 | 1004.49

%3] : Global Industry Analysts
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A | (30/45W)
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A Al 48 853 D100%
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Zolal o] tRol AdeA HA e olHF AlZkE Eol=F Ak A-SMGCS+=
<

20203 7} A)

EU-Framework

EU-Project Duration Focus
Programme
Demonstration Demonstration of the

Eacilities for technology
DEq?AMM Airport Movement | 4. l - 1996-1999

——==_ ¢ = | Management

Operational First
Benefits implementations
Evaluation by 4 under operational
ﬂ Testing an 5. 20002002 conditions
— | A-SMGCS
European Airport Paving the way to
L 0 1 »| Movement harmonise the
UL O | M 2004-2006
LAl 2T | Management by _ implementation of
A-SMGCS 6. (g‘, A-SMGCS 182
Part 2 2006-2009 | and higher
services

<19 2-16 > EU A-SMGCS +=% 93 EU-Project

@ sie] A-SMGCS 7=&% &5 I 7=

@D-1 AA2=E ¢ (Electronic Flight Progress Strips, EFPS)
(http://www.eurocontrol.int/airports/public/standard_page/APR2_Projects ASMGCS_2.html )
Q) #AAA g F371e] #AAA olF HEE StriplE 7| ES SHAIE =], o]
3k 7152 tA g3t 319 touch screens < o] &3le] Fddk 2o w AEGO
e AAdo] o]sstA
O A= " dolygA =F(ARTS)E A AAIE o] AFES A, AT @2F)ANA= &
o|Strip &= Atg¥ 1 gom A-SMGCSe| integration 7}
© Strip X
- 7|2 E A X (flight number, registration number), &3 7]Et¢], 1%, ZFWHA]/
5244 5
D-2 Runway Status Lights(RWSL) A&
@ 7 FAA FE=Z %= 52309 3A4F 9
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Transcon
Honeywell . . ATG
L ADB Safegate SiTAM | Electronic OCEM .
(143 airport
Systems
=7} Germany | Belgium Sweden Sweden Czech Italy England
Lighting O O O X O O O
LED O O O X O X O
ILCMS O O O X O O O
A-SMGCS O O O O O X O
5| aF
E-STRIP RWSL E-STRIP - - - -
3
5 3hA
o] = [e)
e S Az 5
@-1. ADB Airfield Solution (Belgium)
@

@55 8HAl o] Al = (ALCS)
2= Fesstel dig /pEA ] Aok FAIF The

© 7N 7% (Surveillance) ¥ A ZAF 7%
- 71EHoz Tl doldR Y AAGE A
watr, fdolt R aE nggus ok 3
A 2Eo A gty AolE e dFatR 9 HAZE A

© <¢FY(Guidance)
- Taxiway A9 SolA STB Alo]7]&
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http://www.safegate.com/home/safegate—solutions/the-safegate—solutions/safeco

ntrol-—-routing—and-guidance/

@ A-SMGCS
- AEAFTY St 5 BAALAA FFo] U= ] Bk olyg GFE 2 =
2olA 959 gF7|9 A olF E ¥t FEEE LEERT S &8
Aol WA og AFE Aotk = A-SMGCSE U B uE5%ES tE 4 don
9 AP E F5AY 23E S AIE 5 AT

- 3353} Ao} E-Strip (Electronic Flight Plan Progress Strip System) ¢ 533

A-SMGCS+ A&4d = A& SN E AT ot} o] Al AA AL A 1=
St} Z2FAF B 2 A xpol| Al Al ZHA Qb oF A 54 9]
ZAstE clearance WA A S AEdlE AL orA YA XA 7 tety level.

© Al 2~®l A A A (Extended automation)

o FEJIAARE AT

- SafeControle] 2fi= 319 7]& 42 ZPEZ S o] f3lo] HREol 7|55 33
oh AAIZE A 9F vl s A 82 T G skAlo] W TAA| A" A dd st SR
(SafeControl) 2.2 ZAgtHETt & F+x2E 71 Al 2" 39 A3 (integration) ol A =

)
FAglo] safegate EFACE AEHA =T 5

@ FF53AA
- SafeLED IQ
- Airfield Lighting — Beacon, Sign
- SafeCCR

@-3. Si ATM(Z=9 )

@ A-SMGCS9 &9

- FFHAANE G Vg2 AGNAME dEFuTHA L Skt It

= Aol ol F F F3 7] B Ao Hegk Q1A o] bt | A 7F 8 7E Aloll =
e WAAE AlE

- light control System , data link providers , gate management system¥}2] <1E ¥

o]g_:

© Holy ¥
- ZFAlH ol B &= #]do]s ol vl ¢k Multilateration(ThH & 5 2| #5A| 2~ 8)) o] HHE

PN
T3

- ADS-B s TIS-B 22 7142 ABAPORA , 44% 4FAA3} nwe 49
qe A

&>
- AAE Fo e FFE AW L A dolH So ZUEY
© ATC 7%



~ Controller HMI : gt goll = 337 Aol 58t ofy g} secondary window S
[e]

A A 2 FRuFYRS IS
- Alert Function : TA|AF Al LA A A ZHA A7) 5 A

v

® +8 54

- WEA3E geographical window 3ol "tracks” o &2 H o] &

- Flight plan datag F4lste] AE 2 2ol 7t

- 875+ dolgol e F7FA dHeolgd tsiAe= np~EHoR
A F7F 7te

- Flight plan data & #AALe] S8 7FE 7|22 st HUHo]E

- Al ="A Q1 7] 5ol «]75‘]“1 ofZg Aol Aol 7t

- QIFAE e FFE Aol 7Hsd el A OLDI/AIDCe ] 3)
7t

@ 71&2 < 54 (hardware and software)
- COTS workstations with monitor(s), keyboard and mouse
- Fault-tolerant servers
- Redundant LAN
- Unix/Linux operating system
- X Window / Motif
- Application software is in C,C++ and ADA(General Design aspects)
- clinet/server concept
- Open system architecture
- Distributed processing

— Fault-tolerant software

<719 2-19> Si ATMAFY] A-SMGCS 34



@-4. TRANSCON ELECTRONIC SYSTEMS(A &) A-SMGCS 7]%&
http://www.transcon.cz

Z[E[T[E [w= %1% v @S| S F@>@#EEE | sia)
250 L 220 RVR 800 (6000 21
. BASE 700 . Wis 700

26.7/24.6

<71% 2-20> System AMSAFY] A-SMGCS 3hd

@ System AMS®] 2 7]&
- System AMS &3 Al2~gl 9 G| o] Aof 59} RUYHF o] 7hsattt
- airfield ground lighting (AGL)

- constant current regulators (CCR)

radionavigation equipment and systems (RNE), equipment En Route
HAE A 2~H electric power systems (EPS)

- 714F #H] meteorological equipment (ME)

BHo g9, dAZEA Aol L A

- AFTNO. 29| dolg H541, A7H57] 3}

- TFAUTAANE A% V| 2AHE A D A (I
A7), A, doletmlol 2~ §FAM)
daeh A5 2710 CAT I % CAT 9] 95 A dlolg RUEHF v 2 &

| ZHlo]d Frtel A AAg ]

Fd el gk 7=

, EEA, ATIS(H 37 F R Y5

NP
TN olo

|
ii]

© theAFgel mebd A 2 Ago] As
- ICAO (NO CAT, CAT I, CAT II, CAT D W=+ &35+

- olAE gEme 4

- 3Fedgel Baw 49 79 %
- FEEeAsR

- 29 W AT 2TANY Mg
- A% g &



B2 23de FHAHE, £ EEY o3 Ao 7t5
KS-AMSel 1A g 54 t RUE oy ~23d HARE 39 7te

Aol 7AFE 2] hot standby 7]

Aaxgeldor BF AErhest 10247019 dE 7He] ®lE 5

AMS MAX KS-AMS+ ZH100m7HA = LAN Ethernet (100 Base-T)& AF&3} 1L
3715 km7hA &= WANE R (Aol E F4d meh)s Abgste] e Z574% 4
t}.

FE7F 3,5 F& Teke] wE FHo 102470 S shA =" AAA ] H A T
Aol 2 RUHAH S 93 doly dE el $4l Aol & g & AHE

o) 10km7kA] Aol 2 BYUHE 7hs

A7 Au)

N

O

0
X
= ¢
il

SYSTEM AMS PICO MICRO MINI STAND MAX
Airport category according to ICAD NO CAT MO CAT CAT | CATII CAT 1A
Mumber of take-off / landing runways 1 1 1 1 1 ormare
Maximum number of warking sites 1 2 2 Z| 1024
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Product Segment 2011 2012 2013 2014 2015
ATC Landing Aids 43.53 45.61 47.85 49.92 51.53
ATC Enroute Navigation Aids 478.86 795.82 846.60 899.04 952.96
A 791.39 841.43 894.45 948.96 1004.49
2] : Global Industry Analysts
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Airline Operators

ScenarioA € per annum

ScenarioB € per annum

Level I
Reduction in delays 0.36M 0.72M
e | o o5
TOTAL Level I 0.64M 1.29M
Level I
Safety 0.26M 0.52M

A7 9 Final Report on the Generic Cost Benefit Analysis of A-SMGCS,
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Siemens 20 27.78% 1
ol 24k 7 9.72% 2
TFd 5 6.94% 3
TOSHIBA 5 6.94% 51.38% 4
Airport Technology 4 5.55% 5
ADB Airfield 4 5.55% 6
Honeywell 3 4.17% 7
FEDERAL LAW ENFORCEMENT 2 2.78% 8
ECE 2 2.78% 9
ADB Alnaco 2 2.78% 10
K Lidstrom 1 1.39% 11
KOITO 1 1.39% 12
LED Smart 1 1.39% 13
LINKSrechts 1 1.39% 14
LSI Industries 1 1.39% 15
NKK CORP 1 1.39% 16
WOBBEN ALOYS 1 1.39% 17
ZHANG KUN—-YUAN 1 1.39% 18
HZA 1 1.39% 19
=37 EE A 1 1.39% 20
EFHa Ayl 1 1.39% 21
ol/d™ 1 1.39% 22
T 1 1.39% 23
2 E&C 1 1.39% 24
ADB BVBA 1 1.39% 25
Multi Electric Mfg 1 1.39% 26
HITACHI 1 1.39% 27
Cooper 1 1.39% 28
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SIEMENS 8 18.18% 1
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TOSHIBA 4 9.09% 3
HITACHI 3 6.81% 45.44% 4
MIYAKODENSHI 2 4.54% 5
NIPPON SIGNAL 2 4.54% 6
Vaisala GmbH 2 4.54% 7
ADB Alnaco 2 4.54% 8
AERO FACILITY 1 2.27% 9
ArchitectureTechnology 1 2.27% 10
Augier S.A. 1 2.27% 11
DME Corporation 1 2.27% 12
ISHIKAWA SEISAKUSHO 1 2.27% 13
Massachusetts Institute of Technology 1 2.27% 14
New Bedford Panoramex 1 2.27% 15
Ozuna Holdings 1 2.27% 16
SEKISUI JUSHI 1 2.27% 17
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SIEMENS 3 13.63% 2
Honeywell 2 9.09% 3
Cooper 2 9.09% 63.62% 4
HITACHI 1 4.54% 5
Vaisala GmbH 1 4.54% 6
A 1 4.54% 7
Astron Fiamm Safety 1 4.54% 8
Hughes Electronics 1 4.54% 9
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OKI ELECTRIC 1 4.54% 11
Safegate 1 4.54% 12
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The invention relates to a lighting device (1) for lighting the airfield of an
airport, comprising a plurality of lighting units (2) for emitting light signals
for an approaching, departing, or rolling aircraft, a power supply system which
is used for supplying electric power to the lighting units (2) and is equipped
with at least one control unit (4) for adjusting a constant current or a
constant voltage in a circuit (3) encompassing at least one of the lighting

H
o
r (
e

units (2), and configuration data (k) for configuring the at least one control
unit (4) in the circuit (3). In order to allow a control unit (4) that has to be
replaced to be quickly and safely replaced, the lighting device (1) comprises a
memory unit (5) for storing configuration data (k) and a communication unit
(6) for transmitting data between the at least one control unit (4) and the
memory unit (5). The communication unit (6) is designed to automatically
retrieve configuration data (k) stored in the memory unit (5) and feed said
configuration data (k) to the at least one control unit (4) when the at least
one control unit (4) is started.
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