KEMENTERIAN PERHUBUNGAN
DIREKTORAT JENDERAL PERHUBUNGAN UDARA

PERATURAN DIREKTUR JENDERAL PERHUBUNGAN UDARA
NOMOR : KP 280 TAHUN 2017
TENTANG
PEDOMAN TEKNIS OPERASIONAL
PERATURAN KESELAMATAN PENERBANGAN SIPIL BAGIAN 21-45
(ADVISORY CIRCULAR 21-45)

PERSETUJUAN KELAIKUDARAAN PERALATAN AIRBORNE AUTOMATIC
DEPENDENT SURVEILLANCE BROADCAST (ADS-B)
(AIRWORTHINESS APPROVAL OF AIRBORNE AUTOMATIC DEPENDENT
SURVEILLANCE BROADCAST (ADS-B) EQUIPMENT)

DENGAN RAHMAT TUHAN YANG MAHA ESA

DIREKTUR JENDERAL PERHUBUNGAN UDARA,

Menimbang a. bahwa dalam Peraturan Menteri Perhubungan

Republik Indonesia Nomor PM 98 Tahun 2015 tentang

Peraturan Keselamatan Penerbangan Sipil Bagian 21

(Civil  Aviation Safety Regulations Part 21) telah

mengatur mengenal prosedur sertifikasi untuk produk

dan bagian-bagian dari pesawat udara;

b. bahwa pada butir 91.226 Lampiran Peraturan Menteri

Perhubungan Nomor PM 94 Tahun 2015 tentang

Peraturan Keselamatan Penerbangan Sipil Bagian 91

(Civil Aviation Safety Regulations Part 91) tentang

Pengoperasian Pesawat Udara (General Operating and

Flight Rules) telah mengatur bahwa peralatan airborne

automatic dependent surveillance broadcast (ADS-B)

yang digunakan di ruang udara Repubilik Indonesia

harus memenuht standar vyang disetujui

Direktorat Jenderal Perhubungan Udara;



Mengingat

bahwa untuk memberikan panduan mengenai
persetujuan kelaikudaraan peralatan airborne
automatic dependent surveillance broadcast (ADS-B),
perlu disusun suatu pedoman teknis operasional;
bahwa  berdasarkan pertimbangan sebagaimana
dimaksud dalam huruf a dan huruf b, perlu
menetapkan Peraturan Direktur Jenderal Perhubungan
Udara Tentang Pedoman Teknis Operasional Peraturan
Keselamatan Penerbangan Sipil Bagian 21-45
(Advisory Circular 21-45) Persetujuan Kelaikudaraan
Peralatan Airborne Automatic Dependent Surveillance
Broadcast (ADS-B) (Airworthiness Approval Of Airborne
Automatic Dependent Surveillance Broadcast (ADS-B)
Equipment),

Undang-Undang Nomor 1 Tahun 2009 tentang
Penerbangan (Lembaran Negara  Republik Indonesia
Tahun 2009 Nomor 1, Tambahan Lembaran Negara
Republik Indonesia Nomor 4956);

Peraturan Presiden Nomor 7 Tahun 2015 tentang
Organisasi Kementerian Negara (Lembaran Negara
Republik Indonesia Tahun 2015 Nomor 8);

Peraturan Presiden Nomor 40 Tahun 2015 tentang
Kementerian Perhubungan (Lembaran Negara Republik
Indonesia Tahun 2015 Nomor 75);

Peraturan Menteri Perhubungan Nomor PM 94 Tahun
2015 tentang Peraturan Keselamatan Penerbangan
Sipil Bagian 91 (Civil Aviation Safety Regulations Part
91) tentang Pengoperasian Pesawat Udara (General
Operating and Flight Rules) (Berita Negara Republik
Indonesia Tahun 2015 Nomor 766);

Peraturan Menteri Perhubungan Republik Indonesia
Nomor PM 98 Tahun 2015 tentang Peraturan
Keselamatan Penerbangan Sipil Bagian 21 (Civil
Auviation Safety Regulations Part 21) Tentang Prosedur
Sertifikasi  Untuk Produk Dan Bagian-Bagiannya



Menetapkan

(Certification Procedures For Product And Parts) (Berita
Negara Republik Indonesia Tahun 2015 Nomor 899);

6. Peraturan Menteri Perhubungan Nomor PM 189 Tahun
2015 tentang Organisasi dan Tata Kerja Kementerian
Perhubungan (Berita Negara Republik Indonesia Tahun
2015 Nomor 1844) sebagaimana telah beberapa kali
diubah, terakhir dengan dengan Peraturan Menteri
Perhubungan Nomor PM 44 Tahun 2017 tentang
Perubahan Kedua atas Peraturan Menteri
Perhubungan Nomor PM 189 Tahun 2015 tentang
Organisasi dan Tata Kerja Kementerian Perhubungan
(Berita Negara Republik Indonesia Tahun 2017 Nomor
816);

MEMUTUSKAN:

PERATURAN DIREKTUR JENDERAL PERHUBUNGAN
UDARA TENTANG PEDOMAN TEKNIS OPERASIONAL
PERATURAN KESELAMATAN PENERBANGAN SIPIL BAGIAN
21-45 (ADVISORY CIRCULAR 21-45) PERSETUJUAN
KELAIKUDARAAN PERALATAN AIRBORNE AUTOMATIC
DEPENDENT  SURVEILLANCE — BROADCAST  (ADS-B)
(AIRWORTHINESS APPROVAL OF AIRBORNE AUTOMATIC
DEPENDENT  SURVEILLANCE  BROADCAST  (ADS-B)
EQUIPMENT).

Pasal 1
Memberlakukan Pedoman Teknis Operasional Peraturan
Keselamatan Penerbangan Sipil Bagian 21-45  (Advisory
Circular 21-45) Persetujuan Kelaikudaraan Peralatan Airborne
Automatic  Dependent  Surveillance  Broadcast (ADS-B)
(Atrworthiness Approval Of Airborne Automatic Dependent
Surveillance Broadcast (ADS-B) Equipment) sebagaimana
tercantum dalam Lampiran yang merupakan bagian tak

terpisahkan dari Peraturan Direktur Jenderal ini.



Pasal 2
Direktur  Jenderal = Perhubungan Udara melakukan

pengawasan terhadap pelaksanaan Peraturan ini.

Pasal 3

Peraturan ini mulai berlaku sejak tanggal ditetapkan.

Ditetapkan di Jakarta
pada tanggal 5 OKTOBER 2017

DIREKTUR JENDERAL PERHUBUNGAN UDARA
ttd
Dr. Ir. AGUS SANTOSO, M.Sc

Salinan sesuai aslinya
~KEPALA BAGIAN HUKUM

(4 o

N ENDAH(PURNAMA SARI
..\ 3 ; " : ;Pc'tnbma/ (IV/a)

NIP. 19680704 199503 2 001
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PURPOSE

REFERENCES

AMENDMENT

FOREWORD

This AC is intended to define the airborne
component of the Automatic Dependent
Surveillance - Broadcast (ADS-B) use in
Indonesia, and provide guidance and advice
for the airworthiness approval for the
installation of the aircraft equipment proposed

to support that use.

This Advisory Circular should be used in

accordance with the applicable regulations.

Amendment of this Advisory Circular will be
approved by the Director General of Civil

Aviation.

DIRECTOR GENERAL OF CIVIL AVIATION
ttd
Dr. Ir. AGUS SANTOSO M.Sc.

_Salinan sesuai aslinya
« KEPALA BAGIAN HUKUM

.,—_“‘;‘—\"V v
ENDAH,PURNAMA SARI

Pembina/(IV/a)

NIP. 19680704 199503 2 001
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ABBREVIATION & DEFINITION

Note: Please refer to this section if you are unsure of any acronyms used within

this document as they may not be spelt out in the first instance in the body of the

document.

AC
ADS-B

Advisory Circular

Automatic Dependent Surveillance — Broadcast

ADS-B OUTAn ADS-B system feature that enables the frequent broadcast of

ADS-B IN

AEEC
AFM
ARINC
ATC
ATSO
BARO
CASR
EASA
ETSO
EUROCAE
FAA
FDE

GNSS

GPS
HAE
HFOM
HIL
HPL

ICAO
JAA

accurate aircraft position and vector data together with other
information

An ADS-B system feature that enables the display of real time
ADS-B tracks on a situation display in the aircraft cockpit.

Airlines Electronic Engineering Committee

Aircraft Flight Manual

Aeronautical Radio, Inc

Air Traffic Control

Australian Technical Standard Order

Barometric sourced data

Civil Aviation Safety Regulations

European Aviation Safety Agency

EASA Technical Standard Order

European Organization for Civil Aviation Equipment

Federal Aviation Administration of the United States of America
Fault Detection and Exclusion a feature of a GNSS receiver that
excludes faulty satellites from position computation.

Global Navigation Satellite System installed in an aircraft to
continually compute the position of the aircraft by use of the GPS.
Global Positioning System

Height Above Ellipsoid

Horizontal Figure of Merit

Horizontal Integrity Limit

Horizontal Protection Limit of the GNSS position of an aircraft as
an output of the GNSS receiver or system.

International Civil Aviation Organization

Joint Aviation Authority of Europe



JTSO
MASPS
MEL
MMR
MODE S

MOPS
MSL
NAC

NACp
NIC

NUC,

POH
RTCA
SA
SIL

SPI
SSR
TSOA
TSO

JAA Technical Standard Order

Minimum Aviation System Performance Standards

Minimum Equipment List

Multi-Mode Receiver

Mode Select (a transponder format to allow discrete interrogation
and data link capability/ selective interrogation mode of SSR
Minimum Operational Performance Standards

Mean Sea Level

Navigation Accuracy Category, subfield used to announce the 95%
accuracy limits for the horizontal position data being broadcast.
Navigation Accuracy Category for Position

Navigation Integrity Category, subfield used to specify the
containment radius integrity associated with horizontal position
data.

Navigation Uncertainty Category — A numeric value that announces
the Integrity of the associated horizontal position data being
broadcast.

Pilot Operating Handbook

RTCA, Inc. (formerly Radio Technical Committee for Aeronautics)
Selective Awareness

Surveillance Integrity Level - Subfield used to specify the
probability of the true position lying outside the containment
radius defined by NIC without being alerted

Special Position Identification

Secondary Surveillance Radar

FAA Technical Standard Order Authorization

FAA Technical Standard Order



1.1

2.1

2.2

2.3

2.4

3.1

APPLICABILITY

This AC is applicable to all Indonesian registered aircraft and visiting

foreign aircraft transmitting ADS-B information in Indonesian airspace.

GENERAL

ADS-B is a surveillance application that periodically transmits aircraft
parameters, such as identification, pressure altitude, position and
position integrity, via a broadcast data link that is available to any
receiver, either airborne or ground-based, within range of the

transmitter.

ADS-B information is broadcast without any knowledge of which users
may be receiving it and without the expectation of an acknowledgement
or reply. As an automatic system, ADS-B requires no flight crew or
controller action for the information to be transmitted. The surveillance-
type information broadcast is dependent on the aircraft’s navigation
system and the broadcast capability of the source emitter. For this

reason, ADS-B data needs to be trustworthy in all circumstances.

An ADS-B “out” system consists of the following components:
. a transmitting subsystem that includes message generation and
transmission functions at the source aircraft; and

° the data link broadcast medium.

The sources of the transmitted information, as well as the user
applications, are not considered to be part of the ADS-B system, but
their performance needs to be considered when defining overall ADS-B

system performance.
FUNCTIONAL REQUIREMENT

ADS-B Avionics

3.1.1 For an aircraft to be ADS-B capable it requires:

J appropriate data sources; and



an ADS-B transmitter to broadcast the data in a predetermined

standard format.

3.2 ADS-B Transmitter

3.2.1 The ADS-B transmitter needs to comply with the minimum performance

standards detailed in RTCA/DO-260, DO-260A, DO-260B or later

revision as appropriate for the aircraft type.

3.2.2 For ADS-B data to be universally usable it needs to be transmitted in the

formats and characteristics defined in the following standards:

ICAO Annex 10 to the Convention on International Civil Aviation,
Volumes III and IV, Amendment 85;

RTCA/DO-260 Change 2 (systems compliant with earlier versions
may continue to use HFOM in abnormal situations as described in
Paragraph 3.2.10);

RTCA/DO-260A Change 2; or

RTCA/DO-260B.

Note: Compliance with RTCA/DO-260B is preferred - noting that this is the

requirement being implemented in the United States of America (USA) and Europe.

3.2.3 To be useable for Air Traffic Control (ATC) surveillance in a “radar like”

manner, ADS-B transmitters must transmit the following minimum data

set:

Position (in extended squitter surface position message and in
extended squitter airborne position message);

Position Integrity Information (e.g. NUC or NIC value transmitted in
the “TYPE” code in extended squitter surface position message and
in extended squitter airborne position message);

Pressure Altitude (in extended squitter airborne position message,
GNSS height may also be transmitted in this message when
barometric altitude is not available);

Aircraft Identification (in extended squitter identity and category
message); and

Version Number, SIL and NACp in aircraft operational status
message and target state and status message, if the avionics

equipment is RTCA/DO-260A or RTCA/DO-260B compliant.



3.2.4 To provide a more comprehensive data set, transmission of the following

data is highly desirable, as it is used by the Indonesian ATC system:

SPI Indication (in Surveillance Status Subfield of ADS-B airborne
position messages);

Emergency Flag (in Surveillance Status Subfield of ADS-B airborne
position messages);

Emergency Priority Status Information (may be broadcast in
Extended Squitter Aircraft Status Message, RTCA/DO-260 or
RTCA/DO-260A, or the Target State and Status Message
RTCA/DO-260A or RTCA/DO-260B);

Velocity Information (Extended Squitter Velocity Message or Surface
Position Message);

GNSS height (GNSS Altitude Difference From Barometric Altitude in
Extended Squitter Velocity Message);

Vertical rate (in Extended Squitter Velocity Message); and

Aircraft category (ensure the parameter is correctly set in the

extended squitter and category message).

3.2.5 Additional ADS-B data, defined in ICAO Annex 10, Volumes IlII and
Volume IV, Amendment 85 or RTCA/DO-260 or RTCA/DO-260A may

also be transmitted.

3.2.6 Operators installing systems compliant with RTCA/DO-260B are urged to

configure their systems to transmit all available parameters. Utilization

of the failure annunciation output is recommended - refer RTCA/DO-

260B Paragraph 2.2.11.5.

3.2.7 Equipment marked as compliant with ATSO-C1004(a), ATSO-C1005(a)
or TSO-C166 or TSO-C166A or TSO-C166B, are considered capable of

transmitting data described above in the correct formats. Later versions

of these TSOs are acceptable.

3.2.8 Transponders marked as compliant with the following standards:

AEEC - ARINC 718A;
TSO-C112;
EUROCAE ED-73B;



o JTSO-2C112a; or
. ETSO-2C112a;
may be capable of transmitting this information in the correct formats.

Functional testing of the installation would be required to confirm

compliance.

3.2.9 RTCA/DO-260 compliant ADS-B transmitters use the HPL/HIL data
from the GNSS receiver as the highest priority data source for

determination of NUC.,

3.2.10 ADS-B transmitters compliant with pre RTCA/DO-260 Change 2 may
continue to use HFOM data from the GNSS receiver during periods of
HPL non-availability due to operational reasons (e.g. satellite geometry

etc.); however, this is considered to be an abnormal situation.

3.2.11 For RTCA/DO-260A and RTCA/DO-260B compliant transmitters, HPL
is used for determination of NIC and HFOM is used for determination of

NAC.

3.2.12 It is desirable but not essential that the flight crew have the ability to
disable the ADS-B function on instruction from ATC without disabling

the operation of the ATC transponder function.

3.2.13 It is desirable that the flight crew are able to initiate emergency

messages and “IDENT” functions.

3.2.14 Transmitter antenna installation, including the need for antenna
diversity, needs to comply with the manufacturer’s installation
instructions and other approved data related, for ATC transponders to

ensure satisfactory functioning.

3.3 ADS-B data sources (Essential)

3.3.1 The following section describes the minimum data necessary for ADS-B
transmitters to function in the ATC environment (for more detailed
requirements including references see Appendix B of this AC). Each
category is essential to ensure the message being transmitted has all the
relevant data necessary to enable separation to be calculated. Failure to

4



3.4
3.4.1

comply may render the prospective operator unable to obtain the benefits

of ADS-B separation.

Positional data

Accurate positional data is essential for the ADS-B system to operate in a
‘radar like manner” and be the basis for the allocation of separation
between aircraft. Valid GNSS data input provides an acceptable accuracy
and integrity for separation purposes with the delivery of position
information at a periodic but randomized interval of less than or equal to

one second.

3.4.2 GNSS equipment compliant with TSO-C145, TSO-C146, TSO-C196, or an

3.4.3

3.5
3.5.1

3.5.2

equivalent standard acceptable to the DGCA, are suitable for use with

ADS-B. Later versions of these TSOs are acceptable.

Particular navigation packages that do not have a TSOA, but can be

demonstrated to achieve the accuracy and integrity values required, may

be acceptable to DGCA. In assessing the suitability of GNSS avionics that

do not have a TSO-C145/146/196 authorization, DGCA may consider

the system differences to the standards documented in RTCA/DO-229C

or RTCA/DO-316 (or later versions), with particular regard to the

following criteria:

e The system is capable of delivering position information with a
periodic interval of at least one second; and

e The system can continuously output the HPL value (computed in
accordance with the definition at paragraph 1.7.3 of RTCA/DO-229D)
to the ADS-B transmitter; and

o The system has a FDE capability (computed in accordance with the

definition at paragraph 1.7.3 of RTCA/DO-229D); and

Positional integrity data
HPL integrity data needs to be provided to the ADS-B transmitter from
the GNSS receiver on the same interface as the positional data. This data

1s typically available as ARINC 429 label 130.

HFOM data will be provided to the transponder on the same interface as

the HPL data. HFOM typically uses ARINC 429 label 247.



3.9.3

3.5.4

3.9.5

3.6
3.6.1

3.6.2

3.7
3.7.1

A RTCA/DO-260A or RTCA/DO-260B compliant installation will use the
HFOM value to calculate NAC.

In some cases, such as during rare periods of inadequate satellites, HPL
may not be delivered to the interface. In this case a RTCA/DO-260
compliant installation may use the HFOM value to generate NUC during
the period of HPL non-availability; however, this is considered an

abnormal situation.

In the case of RTCA/DO-260A or RTCA/DO-260B compliant installations
the SIL is intended to reflect the integrity of the navigation source of the
position information broadcast. Where position integrity is based on HPL,
and the SIL cannot be unambiguously determined and set dynamically,
DGCA recommends that value should be set to 2 (two) or the value
recommended by the equipment manufacturer. During periods where
HPL is not available the NIC should be set to O (zero), and the NAC

should reflect the accuracy of the broadcast position.

Pressure altitude
Pressure altitude provided to transponders is to be in accordance with
existing requirements for ATC transponders. It is preferable that 7.62
meters (25 foot) altitude encoding is used. This data is typically available
on ARINC 429 label 203.
Suitable pressure altitude data may be provided by:

e a barometric encoder (FAA TSO-C88 or later version); or

e a barometric altimeter (FAA TSO-C10 or later version); or

J an air data computer (FAA TSO-C106 or later version); or

. EASA equivalent versions of above TSO standards.

Identity

Identity information, that is the aircraft flight identification (Flight ID) or
aircraft registration mark, is to be provided to the transponder so that
the information is identical to the filed flight plan. This information is
normally entered by the flight crew prior to each flight utilizing either:

) a flight management system; or

) a pilot control panel.



3.7.2

3.7.3

For aircraft which always operate with the same Flight ID (e.g. using the
aircraft registration mark as a call sign) this may be programmed into

equipment at installation.

Flight ID Principles

The aircraft identification (sometimes called the flight identification or
FLTID) is the equivalent of the aircraft callsign and is used in both ADS-
B and Mode S SSR technology. Up to seven characters long, it is usually
set in airline aircraft by the flight crew via a cockpit interface. It enables
air traffic controllers to identify an aircraft on a display and to correlate a
radar or ADS-B track with the flight plan date. Aircraft identification is
critical, so it must be entered carefully. Entering the wrong characters
can lead to ATC confusing once aircraft with another. It is important that
the identification exactly matches the aircraft identification (ACID)
entered in the flight notification. Intuitive correlation between an
aircraft’s identification and radio callsign enhances situational awareness
and communication. Airline aircraft typically use a three letter ICAO

airline code used in flight plans, NOT the two letter IATA codes.
Ref. ADS-B AIGD Vol. 7

Setting Flight ID

Aircraft Identification (ACID) not exceeding 7 characters must be
accurately indicated in Item 7 of the ICAO flight plan and replicated
exactly when set in the aircraft avionics (for transmission as Flight ID) as
follows: either,

J The three-letter ICAO designator of the aircraft operator followed by
the flight number (e.g. GIA234, QFA234, SIA234), when
radiotelephony callsign consists of the associated ICAO telephony
designator for the aircraft operator followed by the flight number
(e.g. INDONESIA 234, QANTAS 234, SINGAPORE 234);

Or
. The aircraft registration (e.g. PKABC, VHABC, 9V234) when the

radiotelephony callsign consists of the aircraft registration.



