ELT Requirements – FAA, JAA/EASA, ICAO and FCC

Summary and References
(Mainly Automatic, some Survival info.  Last Updated May 6, 2013) 

The information contained herein is for information purposes only.  Neither BCA nor any affiliated organizations or entities assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of any information contained herein.

FAA Requirements

The FAA requires approved Survival ELTs (TSO-C91a or TSO-C126) as part of the ditching equipment for overwater certification (FAR 25.1415).  There is no requirement for an Automatic ELT on commercial jet transports.

FAR Part 21 Certification Procedures for Products and Parts


Subpart O - Technical Standard Order (TSO) Authorizations

FAR 21.601 Applicability
(b) (2) "A TSO authorization is an FAA design and production approval issued to the manufacturer of an article which has been found to meet a specific TSO."

Applicable ELT TSOs:


TSO-C126a 406 MHz Emergency Locator Transmitter (ELT)

Applicable Minimum Operational Performance Standards (MOPS)
RTCA DO-204A Minimum Operational Performance Standards (MOPS) 406 MHz Emergency Locator Transmitters (ELT)

Environmental Qualification. Test the equipment according to RTCA/DO-160F

Software Qualification. If the article includes a digital computer, develop the softwareaccording to RTCA/DO‑178B
Electronic Hardware Qualification. If the article includes a complex custom micro~coded component, develop the component to the guidance in RTCA/DO-254
The following TSOs are obsolete for new ELT development:


TSO-C91a, Emergency Locator Transmitter (ELT) Equipment (121.5/243 MHz)



Applicable Minimum Operational Performance Standards (MOPS)



RTCA DO-183 (Hardware) (To be replaced by DO-204A*)
2.2 Equipment Performance - Standard Conditions
2.2.2.4 Transmitter Duty Cycle
The transmission shall not be interrupted, except as allowed in paragraph 2.2.2.2
2.2.2.2 Modulation Characteristics 
**Optional modulation characteristic are listed, but no mention of interrupting the transmission.
"...audio frequency sweeping downward over a a range of not less than 700 Hz, within the range of 1,600 to 300 Hz, and with a sweep repetition rate between 2 and 4 Hz."

3.1.8 ELT Mounting 

(Same as DO-204 3.1.8 below)

3.1.10.2 External Antenna Location
"The antenna should be mounted as close to the ELT unit as possible.…"



RTCA DO-178 (Software)



RTCA DO-160 (Environmental)


TSO-C126 406 MHz Emergency Locator Transmitter (ELT)



Applicable Minimum Operational Performance Standards (MOPS)



RTCA DO-204 (Hardware) (To be replaced by DO-204A*)
2.1.14 Automatic Fixed (AF) Equipment

Requires means to detect the occurrence of a crash and automatically activate the transmitter, aural and visual indication to the flight crew of activation, controls available from a cockpit crew member's position, and means to rigidly mount the equipment to the aircraft structure.




2.1.15 Automatic Portable (AP) Equipment

Must meet all requirements of AF equipment plus include an auxiliary antenna and tether or an antenna directly attached to the ELT.  Must be able to be removed from aircraft and operated without the use of tools.

3.0 INSTALLED EQUIPMENT PERFORMANCE

“The emergency locator transmitter (ELT) is considered a passive device whose status is unknown until it is required to perform its intended function.  As such, its performance is highly dependent on proper installation and post-installation testing.  Guidance on this subject is contained in RTCA/DO‑182, Emergency Locator Transmitter (ELT) Equipment Installation and Performance.
3.1 Equipment Installation
The equipment shall be installed in accordance with the ELT manufacturer’s installation 
instructions

3.1.8 ELT Mounting 

"The ELT shall be mounted to primary aircraft load carrying structures such as trusses, bulkheads, longerons, spars or floor beams (not aircraft skin).  The mounts shall have a maximum static local deflection no greater than 2.5 mm (0.1 in) when a force of 450 Newtons (100 lbf) is applied to the mount in the most flexible direction.  Deflection measurements shall be made with reference to another part of the airframe not less than 0.3 m (one foot) or more than 1.0 m (three feet) from the mounting location."

3.1.10.2 External Antenna Location 

"The antenna should be mounted as close to the unit as possible.…"



RTCA DO-178A (Software)



RTCA DO-160C (Environmental)

Note: DO-183 and DO-204 have been combined into an new document DO-204A.  The new document has been approved by the RTCA and released, but the existing DO-183 and DO-204 are still the MOPS for FAA TSO approval.  TSO-C126a has replaced TSO-C91a and TSO-C126.  DO-204A is the MOPS for FAA TSO approval for new ELT models.

Other Relevant TSOs:


TSO-C97, Lithium Sulfur Dioxide Batteries

TSO-C142, Lithium Batteries

TSO-C142a, NON-RECHARGEABLE LITHIUM CELLS and BATTERIES

Other related RTCA Publications:

RTCA DO-182 Emergency Locator Transmitter (ELT) Equipment Installation and Performance 
(Note: Not MOPS for any TSO.  Contains field data, crash simulation data, and recommendations.  Some info on ELT performance, false alarms & SAR operations.)
6.1.2 Crash Environment
The following recommendations should improve ELT performance in a crash:

b. The ELT should be mounted in the airplane in accordance with the ELT manufacturer’s recommendations.

6.2.2 Recommendations
b. To maximize the probability of the ELT transmitting a detectable signal after a crash, all ELT system components which must survive a crash intact, e.g. transmitter and external antenna, should be attached to the airframe in such a manner that the attachment system can support a 100 G load (ELT weight x 100, etc.), applied through the center of gravity of the component (ELT, antenna, etc.) in the plus and minus directions of the three principal axes of the aircraft. 


FAR Part 25 Airworthiness Standards: Transport Category Airplanes 

(Manufacturer's Requirements)

Subpart F - Equipment



General:



FAR 25.1301 Function and installation.

a) Each item of installed equipment must—

(1) Be of a kind and design appropriate to its intended function;

(2) Be labeled as to its identification, function, or operating limitations, or any applicable combination of these factors;

(3) Be installed according to limitations specified for that equipment; and

(4) Function properly when installed.

(b) EWIS must meet the requirements of subpart H of this part.

(c) (d)?

[Dockt. No. 5066, Amdt. 1–6, 29 FR 18333, Dec. 24, 1964, as amended by Amdt. 25–123, 72 FR 63405, Nov. 8, 2007]

FAR 25.1309 Equipment, systems, and installations.

(a) “The equipment, systems, and installations whose functioning is required by this subchapter must be designed to ensure that they perform their intended functions under any foreseeable operating condition.”

(b) The airplane systems and associated components, considered separately and in relation to other systems, must be designed so that -- 

(1) The occurrence of any failure condition which would prevent the continued safe flight and landing of the airplane is extremely improbable, and 

(2) The occurrence of any other failure conditions which would reduce the capability of the airplane or the ability of the crew to cope with adverse operating conditions is improbable. 

(c) Warning information must be provided to alert the crew to unsafe system operating conditions, and to enable them to take appropriate corrective action. Systems, controls, and associated monitoring and warning means must be designed to minimize crew errors which could create additional hazards.” 

(d) “Compliance with the requirements of paragraph (b) of this section must be shown by analysis, and where necessary, by appropriate ground, flight, or simulator tests. The analysis must consider -- 

(1) Possible modes of failure, including malfunctions and damage from external sources. 

(2) The probability of multiple failures and undetected failures. 

(3) The resulting effects on the airplane and occupants, considering the stage of flight and operating conditions, and 

(4) The crew warning cues, corrective action required, and the capability of detecting faults.

(e) In showing compliance with paragraphs (a) and (b) of this section with regard to the electrical system and equipment design and installation, critical environmental conditions must be considered. For electrical generation, distribution, and utilization equipment required by or used in complying with this chapter, except equipment covered by Technical Standard Orders containing environmental test procedures, the ability to provide continuous, safe service under foreseeable environmental conditions may be shown by environmental tests, design analysis, or reference to previous comparable service experience on other aircraft.

[Amdt. 25–23, 35 FR 5679, Apr. 8, 1970, as amended by Amdt. 25–38, 41 FR 55467, Dec. 20, 1976; Amdt. 25–41, 42 FR 36970, July 18, 1977; Amdt. 25–123, 72 FR 63405, Nov. 8, 2007]

 (g) In showing compliance with paragraphs (a) and (b) of this section with regard to the electrical system and equipment design and installation, critical environmental conditions must be considered. For electrical generation, distribution, and utilization equipment required by or used in complying with this chapter, except equipment covered by Technical Standard Orders containing environmental test procedures, the ability to provide continuous, safe service under foreseeable environmental conditions may be shown by environmental tests, design analysis, or reference to previous comparable service experience on other aircraft.”

FAR 25.1322 Warning, caution, and advisory lights.

”If warning, caution, or advisory lights are installed in the cockpit, they must, unless otherwise approved by the administrator, be -“

(b) “Amber, for caution lights (lights indicating the possible need for future corrective action);”


§ 25.1353 Electrical equipment and installations.
(b) Storage batteries must be designed and installed as follows:

(1) Safe cell temperatures and pressures must be maintained during any probable charging or discharging condition. No uncontrolled increase in cell temperature may result when the battery is recharged (after previous complete discharge)—
(i) At maximum regulated voltage or power;

(ii) During a flight of maximum duration; and

(iii) Under the most adverse cooling condition likely to occur in service.
 (2) Compliance with paragraph (b)(1) of this section must be shown by test unless experience with similar batteries and installations has shown that maintaining safe cell temperatures and pressures presents no problem.

(not applicable to ELT – batteries not rechargeable)
(3) No explosive or toxic gases emitted by any battery in normal operation, or as the result of any probable malfunction in the charging system or battery installation, may accumulate in hazardous quantities within the airplane.

(4) No corrosive fluids or gases that may escape from the battery may damage surrounding airplane structures or adjacent essential equipment.

(5) Each nickel cadmium battery installation must have provisions to prevent any hazardous effect on structure or essential systems that may be caused by the maximum amount of heat the battery can generate during a short circuit of the battery or of individual cells.
(6) Nickel cadmium battery installations must have—

(i) A system to control the charging rate of the battery automatically so as to prevent battery overheating;

(ii) A battery temperature sensing and over-temperature warning system with a means for disconnecting the battery from its charging source in the event of an over-temperature condition; or

(iii) A battery failure sensing and warning system with a means for disconnecting the battery from its charging source in the event of battery failure. 

(not applicable to ELT – batteries not NiCad)
[Amdt. 25–123, 72 FR 63405, Nov. 8, 2007]
FAR 25.1431 Electronic equipment.
(a) “In showing compliance with §  25.1309 (a) and (b) with respect to radio and electronic equipment and their installations, critical environmental conditions must be considered.

(c) “Radio and electronic equipment, controls, and wiring must be installed so that operation of any one unit or system of units will not adversely affect the simultaneous operation of any other radio or electronic unit, or system of units, required by this chapter.



FAR 25.1415 Ditching Equipment (Overwater Requirements.  Also see FAR 121.339)
 (d) "There must be an approved survival type emergency locator transmitter for use in one life raft."

Amendment 25-82 - Emergency Locator Transmitters

Requires newly installed ELTs to meet the requirements of TSO‑C91a or later TSOs issued for ELTs.  Coincides with FAA withdrawal of manufacturing authority for ELTs produced under TSO‑C91.

FAR Part 91 - General Operating and Flight Rules
FAR 91.207 Emergency locator transmitters

 (a) “Except as provided in paragraphs (e) and (f) of this section, no person may operate a U.S. registered civil airplane unless-“

(1) “There is attached to the airplane an approved automatic type emergency locator transmitter...”, 

Note: Per paragraph (f): (a) does not apply to (1) Before January 1, 2004, turbojet-powered aircraft; 
(2) Aircraft while engaged in scheduled flights by scheduled air carriers; and (11) On and after January 1, 2004, aircraft with a maximum payload capacity of more than 18,000 pounds when used in air transportation.

SUMMARY: This final rule is being issued to comply with Congressionally-mandated changes to FAA requirements for emergency locator transmitters. This legislation removed the current exception of turbojet-powered aircraft from the emergency locator transmitter requirement, and added a new exception for aircraft with a maximum payload capacity of more than 18,000 pounds when used in air transportation. The intended effect of this rule change is to facilitate search and rescue efforts by increasing the likelihood of locating turbojet-powered aircraft after accidents.  http://www.gpo.gov/fdsys/pkg/FR-2000-12-22/html/00-32511.htm
(b) “Each emergency locator transmitter required by paragraph (a) of this section must be attached to the airplane in such a manner that the probability of damage to the transmitter in the event of crash impact is minimized. Fixed and deployable automatic type transmitters must be attached to the airplane as far aft as practicable.”

(c) “Batteries used in the emergency locator transmitters required by paragraphs (a) and (b) of this section must be replaced (or recharged, if the batteries are rechargeable)- 

(1) When the transmitter has been in use for more than 1 cumulative hour; or 

(2) When 50 percent of their useful life (or, for rechargeable batteries, 50 percent of their useful life of charge) has expired, as established by the transmitter manufacturer under its approval…”

 (d) “Each emergency locator transmitter required by paragraph (a) of this section must be inspected within 12 calendar months after the last inspection for--

(1) Proper installation;

(2) Battery corrosion;

(3) Operation of the controls and crash sensor; and

(4) The presence of a sufficient signal radiated from its antenna.”

91.703 - Operations of civil aircraft of U.S. registry outside of the United States. 
(2) When within a foreign country, comply with the regulations relating to the flight and maneuver of aircraft there in force 

FAR Part 121 Certification and Operations: Domestic Flag, and Supplemental Air Carriers and Commercial Operators of Large Aircraft

(Operator's Requirements)

Subpart K - Instrument and Equipment Requirements

FAR 121.339 Emergency equipment for extended overwater operations.  (Also see FAR 25.1415)
(a) "Except where... the Administrator allows deviation... no person may operate an airplane in extended over-water operations without having on the airplane the following equipment - "(4) "An approved survival type emergency locator transmitter.  Batteries used in this transmitter must be replaced (or recharged, if the battery is rechargeable) when the transmitter has been in use for more than 1 cumulative hour, or, when 50 percent of their useful life (or for rechargeable batteries, 50 percent of their useful life of charge) has expired, as established by the transmitter manufacturer under its approval.  The new expiration date for replacing (or recharging) the battery must be legibly marked on the outside of the transmitter.  The battery useful life (or useful life of charge) (requirements of this paragraph do not apply to batteries (such as water activated batteries) that are essentially unaffected during probable storage intervals.”

(b) "The required life rafts, life preservers and survival type emergency locator transmitter must be easily accessible in the event of a ditching without appreciable time for preparatory procedures.  The equipment must be installed in conspicuously marked, approved locations."

121.353 Emergency Equipment For Operations Over Uninhabited Terrain Areas: Flag, Supplemental, and Certain Domestic Operations. (Date: January 1, 1998)

Unless the airplane has the following equipment, no person may conduct a flag or supplemental operation or a domestic operation within the States of Alaska or Hawaii over an uninhabited area or any other area that (in its operations specifications) the Administrator specifies required equipment for search and rescue in case of an emergency:


(b) An approved survival type emergency locator transmitter. Batteries used in this transmitter must be replaced (or recharged, if the battery is rechargeable) when the transmitter has been in use for more than 1 cumulative hour, or when 50 percent of their useful life (or for rechargeable batteries, 50 percent of their useful life of charge) has expired, as established by the transmitter manufacturer under its approval. The new expiration date for replacing (or recharging) the battery must be legibly marked on the outside of the transmitter. The battery useful life (or useful life of charge) requirements of this paragraph do not apply to batteries (such as water-activated batteries) that are essentially unaffected during probable storage intervals.

ELT Operational Tests

Advisory Circular (AC) 43.13-1B CHG 1
12-22. INSPECTION OF ELT.
NOTE 3: Because the ELT radiates on the emergency frequency, the Federal Communications Commission allows these tests only to be conducted within the first five minutes after any hour and is limited in three sweeps of the transmitter audio modulation.

Aeronautical Information Manual (AIM)
Chapter 6. Emergency Procedures

Section 2. Emergency Services Available to Pilots
6-2-5. Emergency Locator Transmitter (ELT) 

b. Testing.

1
ELT's should be tested in accordance with the manufacturer's instructions, preferably in a shielded or screened room or specially designed test container to prevent the broadcast of signals which could trigger a false alert. 

2.
When this cannot be done, aircraft operational testing is authorized as follows: 

(a) Analog 121.5/243 MHz ELT's should only be tested during the first 5 minutes after any hour. If operational tests must be made outside of this period, they should be coordinated with the nearest FAA Control Tower or FSS.  Tests should be no longer than three audible sweeps. If the antenna is removable, a dummy load should be substituted during test procedures. 

(b) Digital 406 MHz ELT's should only be tested in accordance with the unit's manufacturer's instructions. 

(c) Airborne tests are not authorized.

DO-204A Minimum Operational Performance Standards (MOPS) 406 MHz Emergency Locator Transmitters (ELT)

3.4.1 Ground Test Procedures

Owners of 406 MHz ELTs should limit any testing to the Self-Test function and limiting testing to 30 seconds or less to prevent crossing the 50 second time threshold for activating the 406 MHz transmitter.

Operators should advise their maintenance personnel of this limitation and possible vulnerability to violations or sanctions.

Boeing ELT Operational Test recommendations

Boeing 737-600/700/800/900 Maintenance Planning Data:

Operationally check the Emergency Locator Transmitter (Automatic /Fixed Type).

AIRPLANE NOTE: If Installed.

INTERVAL NOTE: At Vendor’s Recommendation.

787 ELT test: 3-year test interval (@ Boeing request per Honeywell.  Honeywell reliability calculations supported request.)  ~perhaps 6 mo. – 1 year is also reasonable.  Battery life calculations are based on a monthly test.

FCC Rules

Enforcement Advisory No. 2013-03
February 20, 2013


EMERGENCY BEACONS


Enforcement Bureau Reminds Users of all Emergency Locator Beacons


About Their Proper Use and Registration


Emergency Locator Transmitters (ELTs)


“Inadvertent and non-emergency-related activations violate FCC Rules and may subject the operator to monetary penalties up to $112,500.”
TITLE 47--TELECOMMUNICATION

PART 87--AVIATION SERVICES
Subpart F--Aircraft Stations

EMERGENCY LOCATOR TRANSMITTERS

§ 1.80 Forfeiture proceedings
§ 87.193 Scope of service
Transmissions by emergency locator transmitters (ELTs) are intended to be actuated manually or automatically and operated automatically as part of an aircraft or a survival craft station as a locating aid for survival purposes.

§ 87.195 Frequencies
(a)  ELTs transmit on the frequency 121.500 MHz, using A3E, A3X or NON emission.  ELTs that transmit on the frequency 406.0–406.1 MHz use G1D emission.

(b)  The  frequency 243.000 MHz is an emergency and distress frequency available for use by survival craft stations, ELTs and equipment used for survival purposes which are also equipped to transmit on the frequency 121.500 MHz.  Use of 243.000 MHz must be limited to transmission of signals and communications for survival purposes.  In the case of ELTs use of A3E, A3X or NON emission is permitted.

Note:  The following contradicts other testing guidelines.

§ 87.197 ELT test procedures (47CFR87.197)
ELT testing must avoid outside radiation. Bench and ground tests conducted outside of an RF-shielded enclosure must be conducted with the ELT terminated into a dummy load.

§ 87.199 Special requirements for 406.025 MHz ELTs (47CFR87.199)
(a)  Except  for the spurious emission limits specified in  Sec. 87.139(h), 406.0–406.1 MHz ELTs must meet all the technical and performance standards contained in the Radio Technical Commission for Aeronautics document titled “Minimum  Operational  Performance Standards 406 MHz Emergency Locator Transmitters (ELT)” Document No. RTCA/DO–204 dated September 29, 1989. This RTCA document is incorporated by reference in accordance with 5 U.S.C. 552(a), and 1 CFR part 51. Copies of the document are available and may be obtained from the Radio Technical Commission of Aeronautics, One McPherson Square, 1425 K Street NW., Washington, DC 20005. The document is available for  inspection  at  Commission  headquarters at 445 12th Street, SW., Washington, DC 20554. Copies may also be inspected at the Office of the Federal Register, 800 North Capital Street NW., suite 700, Washington, DC.

 (b) The 406.0–406.1 MHz ELT must contain as an integral part a homing beacon operating only on 121.500 MHz that meets all the requirements described in the RTCA Recommended Standards document described in paragraph (a) of this section. The 121.500 MHz homing beacon must have a continuous duty cycle that may be interrupted during the transmission of the 406.0–406.1 MHz signal only.
(c)  Prior  to  verification of a 406.0–406.1 MHz ELT, the ELT must be certified by a test facility recognized by one of the COSPAS/SARSAT Partners that the equipment satisfies the design characteristics associated with the COSPAS/SARSAT document COSPAS/SARSAT 406 MHz Distress Beacon Type Approval Standard  (C/S T.007). Additionally, an independent test facility must certify  that  the  ELT complies with the electrical and environmental standards associated with the RTCA Recommended Standards.

(d) The procedures for verification are contained in subpart J of part 2 of this chapter.

(e) An identification code, issued by the National Oceanic and Atmospheric Administration (NOAA), the United States Program Manager for the 406.025 MHz COSPAS/SARSAT satellite system, must be programmed in each ELT unit to establish a unique identification for each ELT station. With each marketable ELT unit the manufacturer or grantee must include a postage pre-paid registration card printed with the ELT identification code addressed to:

SARSAT Beacon Registration, NOAA,

NESDIS, E/SP3, RM 3320, FB–4, 

5200 Auth Road, Suitland, MD 20746–4304.

The registration card must request the owner’s name, address, telephone number, type of aircraft, alternate emergency contact and include the following statement: 

‘‘WARNING—failure to register this ELT with NOAA before installation could result in a monetary forfeiture being issued to the owner.’’

(f) To enhance protection of life and property, it is mandatory that each 406.025 MHz ELT must be registered with NOAA before installation and that information be kept up-to-date. In addition to the identification plate or label requirements contained in §§ 2.925 and 2.926 of this chapter, each 406.025 MHz ELT must be provided on the outside with a clearly discernable permanent plate or label containing the following statement: 

‘‘The owner of this 406.025 MHz ELT must register the NOAA identification code contained on this label with the National Oceanic and Atmospheric Administration (NOAA), whose address is:

SARSAT Beacon Registration, NOAA, 

NESDIS, E/SP3, RM 3320, FB–4, 

5200 Auth Road, Suitland, MD 20746–4304.’’ 

Aircraft owners shall advise NOAA in writing upon change of aircraft or ELT ownership, or any other change in registration information. Fleet operators must notify NOAA upon transfer of ELT to another aircraft outside of the owner’s control, or an other change in registration information. NOAA will provide registrants with proof of registration and change of registration postcards.

(g) For 406.0–406.1 MHz ELTs whose identification code can be changed after manufacture, the identification code shown on the plant or label must be easily replaceable using commonly available tools.
Note: “§§ 2.925 and 2.926 of this chapter” in (f) above refers to display of the FCC identifier on the ELT label.

ELT Certification Tests

Advisory Circular (AC) 25-7A CHG 1 (Flight Test Guide for Certification of Transport Airplanes)
Chapter 6 Equipment, Section 1, 170 Equipment 25.1301, paragraph e. Procedures-Sensors and Warning Systems, section (7).

“Flight testing of the ELT function is not allowed; however, evaluation of the effects of inadvertent actuation of ELT on other flight systems should be made.  One method is to transmit on the VHF Communication System, whose antenna is closest to the ELT antenna, for a period of 3 seconds on frequencies spaced 0.5 MHz apart throughout the VHF communication band.  Verify that the ELT is not activated by any transmission, no adverse interference is generated on VOR systems due to ELT/COM/VOR interactions, and that the desired VHF communication is established."

JAA/EASA Requirements

(For online access, go to AV-DATA , select “Table of Contents” at top of page, then “Joint Aviation Authorities”, “Active”, “Joint Aviation Requirements”) –Site still exists, but has been reorganized.  Good luck
Two approved Survival ELTs (JTSO-C91a) are required (JAR-OPS 1.830).  Additionally, an Automatic ELT will be required (JAR‑OPS 1.820) beginning 1/1/2002.


JAR-21 Certification Procedures for Aircraft and Related Products and Parts


Subpart O - Joint Technical Standard Order Authorisations

JAR 21.601 Applicability
(c) (1) "A Joint Technical Standard Order (referred to in this Subpart as JTSO) is issued by the Authority and is a minimum performance standard for specified articles."

(c) (3) "A JTSO Authorisation is an authorisation of the design and for the production of an article which has been found to meet a specific JTSO issued to the manufacturer of this article."

(c) (4) "An article manufactured under a JTSO Authorisation is an approved article for the purpose of meeting the applicable JARs that require the article to be approved."

Applicable ELT JTSOs:


JTSO-2C91a Emergency Locator Transmitter (ELT) Equipment.



Applicable Minimum Operational Performance Standards (MOPS)



EUROCAE ED-62 (Hardware)



EUROCAE/RTCA ED-12A/DO-178A (Software)



EUROCAE/RTCA ED-14C/DO-160C (Environmental)


JTSO-2C126 406 MHz Emergency Locator Transmitter (ELT).



Applicable Minimum Operational Performance Standards (MOPS)



EUROCAE ED-62 (Hardware)

2.16 ADDITIONAL REQUIREMENTS
2.16.1 Automatic Fixed (AF) Equipment

Requires means to detect the occurrence of a crash and automatically activate the transmitter, visual indication to the flight crew of activation, aural indication remote from the pilot's position to alert ground crew of activation, controls available from the pilot's position, and means to rigidly mount the equipment to the aircraft structure.

2.16.1.5 An antenna mounted on the external surface of the aircraft shall be mounted by a means and on a surface capable of withstanding a static load equal to 100 times the weight of the antenna, applied at the antenna mounting along the longitudinal axis of the airplane.
2.16.1.8 Means shall be provided to rigidly mount the equipment to the aircraft structure.




2.16.2 Automatic Portable (AP) Equipment

Must meet requirements of AF equipment plus include and auxiliary antenna and tether or an antenna directly attached to the ELT.  Must be able to be removed from aircraft and operated without the use of tools.



EUROCAE/RTCA ED-12B/DO-178B (Software)



EUROCAE/RTCA ED-14C/DO-160C (Environmental)

JAR-25

(Manufacturer's Requirements)

JAR 25.1415 Ditching Equipment

(d) "Survival type emergency locator transmitters for use in life rafts must meet the applicable requirements of the relevant JTSO or an acceptable equivalent."


EU OPS 1

(Operator Requirements)

· EU-OPS 1 effective in all EU member states and Norway, Iceland and Switzerland. 

· JAR-OPS 1 will remain effective in all other JAA countries.

SUBPART A

APPLICABILITY AND DEFINITIONS

OPS 1.001
Applicability

OPS Part 1 prescribes requirements applicable to the operation of any civil aeroplane for the purpose of commercial air transportation by any operator whose principal place of business and, if any, registered office is in a Member State, hereafter called operator…
SUBPART K

INSTRUMENTS AND EQUIPMENT
OPS 1.630

General introduction
(a) An operator shall ensure that a flight does not commence unless the instruments and equipment required under this Subpart are:

1. approved, except as specified in subparagraph (c), and installed in accordance with the requirements applicable to them, including the minimum performance standard and the operational and airworthiness requirements; and…
(b) Instruments and equipment minimum performance standards are those prescribed in the applicable European Technical Standard Orders (ETSO) as listed in applicable Specifications on European Technical Standard Orders (CS-TSO), unless different performance standards are prescribed in the operational or airworthiness codes. Instruments and equipment complying with design and performance specifications other than ETSO on the date of OPS implementation may remain in service, or be installed, unless additional requirements are prescribed in this Subpart. Instruments and equipment that have already been approved do not need to comply with a revised ETSO or a revised specification, other than ETSO, unless a retroactive requirement is prescribed.
OPS 1.820

Emergency locator transmitter

(a) An operator shall not operate an aeroplane authorised to carry more than 19 passengers unless it is equipped with at least:

1. one automatic emergency locator transmitter (ELT) or two ELTs of any type; or

2. two ELTs, one of which shall be automatic for aeroplanes first issued with an individual certificate of airworthiness after 1 July 2008.

(b) An operator shall not operate an aeroplane authorised to carry 19 passengers or less unless it is equipped with at least:

1. one ELT of any type; or

2. one automatic ELT for aeroplanes first issued with an individual certificate of airworthiness after 1 July 2008.

(c) An operator shall ensure that all ELTs carried to satisfy the above requirements operate in accordance with the relevant provisions of ICAO Annex 10, Volume III.
OPS 1.830

Life-rafts and survival ELTs for extended overwater flights

(a) On overwater flights, an operator shall not operate an aeroplane at a distance away from land, which is suitable for making an emergency landing, greater than that corresponding to:

1. 120 minutes at cruising speed or 400 nautical miles, whichever is the lesser, for aeroplanes capable of continuing the flight to an aerodrome with the critical power unit(s) becoming inoperative at any point along the route or planned diversions; or

2. 30 minutes at cruising speed or 100 nautical miles, whichever is the lesser, for all other aeroplanes, unless the equipment specified in subparagraphs (b) and (c) below is carried.

(b) Sufficient life-rafts to carry all persons on board. Unless excess rafts of enough capacity are provided, the buoyancy and seating capacity beyond the rated capacity of the rafts must accommodate all occupants of the aeroplane in the event of a loss of one raft of the largest rated capacity. The life-rafts shall be equipped with:

1. a survivor locator light; and

2. life saving equipment including means of sustaining life as appropriate to the flight to be undertaken; and

(c) At least two survival emergency locator transmitters (ELT (S)) capable of transmitting on the distress frequencies prescribed in ICAO Annex 10, Volume V, Chapter 2.
OPS 1.835

Survival equipment

An operator shall not operate an aeroplane across areas in which search and rescue would be especially difficult unless it is equipped with the following:

(b) at least one ELT (S) is capable of transmitting on the distress frequencies prescribed in ICAO Annex 10, Volume V, Chapter 2…

JAR-OPS 1
(Operator Requirements)

Section 1

Subpart A - Applicability



JAR-OPS 1.001 Applicability

(a) "JAR-OPS Part 1 prescribes requirements applicable to the operation of any civil aeroplane for the purpose of commercial air transportation by any operator whose principal place of business is in a JAA Member State..."



(b) "The requirements in JAR-OPS Part 1 are applicable:

(1) For operators of aeroplanes over 10 tonnes Maximum Take-Off Mass or a maximum approved passenger seating configuration of 20 or more, or with mixed fleets of aeroplanes above and below this discriminant, no later than 1 April 1998 unless otherwise indicated."

Subpart K - Instruments and Safety Equipment



JAR-OPS 1.630 General Introduction (See IEM OPS 1.630)

(a) “An operator shall ensure that a flight does not commence unless the instruments and equipment required under this Subpart are:”

(1) “Approved, except as specified in sub-paragraph (c), and installed in accordance with the requirements applicable to them, including the minimum performance standard and the operational and airworthiness requirements; and...”

(b) “Instruments and minimum performance standards are those prescribed in the applicable Joint Technical Standard Orders (JTSO) as listed in JAR-TSO, unless different performance standards are prescribed in the operational or airworthiness codes.  Instruments and equipment complying with design and performance specifications other than JTSO on the date of JAR-OPS implementation may remain in service, or be installed, unless additional requirements are prescribed in this Subpart.  Instruments and equipment that have already been approved do not need to comply with a revised JTSO or a revised specification, other than JTSO, unless a retroactive requirement is prescribed.”



JAR-OPS 1.820 Automatic Emergency Locator Transmitter (See IEM OPS 1.820) 

 (effective 4/1/2000)

Query JAR-OPS 1.820 at http://boeing:jet@204.31.98.51/tr/querybactr.htm

(a) "An operator shall not operate an aeroplane unless it is equipped with an automatic Emergency Locator Transmitter (ELT) attached to the aeroplane in such a manner that, in the event of a crash, the probability of the ELT transmitting a detectable signal is maximised and the possibility of the ELT transmitting at any other time is minimised."

(b) "An operator must insure that the ELT is capable of transmitting on the distress frequencies prescribed in ICAO Annex 10."

NPA-OPS 13 (April 16, 1999) - Draft revision to JAR-OPS 1.820 – was issued, requesting comment from the aviation community by July 16, 1999.  

The following was approved by the JAA Operations Committee in November 1999 and will be incorporated in Change 2 (March 2000 estimate).

JAR-OPS 1.820 Emergency Locator Transmitter (See IEM OPS 1.820)

(a)  An operator shall not operate an aeroplane first issued with an individual certificate of airworthiness on or after 1 January 2002 unless it is equipped with an automatic Emergency Locator Transmitter (ELT) capable of transmitting on 121.5 MHz and 406 MHz.

(b) An operator shall not operate on or after 1 January 2002 an aeroplane first issued with an individual Certificate of Airworthiness before 1 January 2002 unless it is equipped with any type of ELT capable of transmitting on 121.5 MHz and 406 MHz, except that aeroplanes equipped on or before 1 April 2000 with an automatic ELT transmitting on 121.5 MHz but not on 406 MHz may continue in service until 31 December 2004.

(c)  An operator shall ensure that all ELTs that are capable of transmitting on 406 MHz shall be coded in accordance with ICAO Annex 10 and registered with the national agency responsible for initiating Search and Rescue or another nominated agency.



JAR-OPS 1.830 Life-rafts and survival ELTs for extended overwater flights

“(c) At least two survival Emergency Locator Transmitters (ELT(S)) capable of transmitting on the distress frequencies prescribed in ICAO Annex 10, Volume V, Chapter 2. (See AMC OPS 1.830(c).)


JAR-OPS 1.835 Survival equipment (See IEM OPS 1.835)

“An operator shall not operate an aeroplane across areas in which search and rescue would be especially difficult unless it is equipped with the following:”



(b) “At least one ELT..."

Section 2


Subpart K

IEM=Interpretive and Explanatory Material


AMC=Acceptable Means of Compliance

 [IEM OPS 1.630 Instruments and Equipment - Approval and Installation

“1
For Instruments and Equipment required by JAR-OPS 1 Subpart K, “Approved” means that compliance with the applicable JTSO design requirements and performance specifications, or equivalent, in force at the time of equipment approval application, has been demonstrated...”

“3
Instruments and Equipment approved in accordance with design requirements and performance specifications other than JTSOs, before the applicability dates prescribed in JAR-OPS 1.001(b), are acceptable for use or installation on aeroplanes operated for the purpose of commercial air transportation provided that any relevant JAR-OPS requirement is complied with.”

 “4
When a new version of a JTSO (or of a specification other than a JTSO) is issued, Instruments and Equipment approved in accordance with earlier requirements may be used or installed on aeroplanes operated for the purpose of commercial air transportation provided that such Instruments and Equipment are operational, unless removal from service or withdrawal is required by means of an amendment to JAR-OPS 1 or JAR-26.]



IEM OPS 1.820 Automatic Emergency Locator Transmitter



Definition of ELT types and installation requirements



IEM OPS 1.835  (nothing on ELTs (search and rescue areas))


[AMC OPS 1.830(c) Survival Emergency Locator

“2.)  An automatic portable ELT, (ELT(AP)), as installed in accordance with JAR-OPS 1.820,may be used to replace one ELT(S) provided that it meets the ELT(S) requirements.  A water activated ELT(S) as described above is not an ELT(AP)]”

COSPAS/SARSAT Documents 

Document C/S G.005 COSPAS/SARSAT Guidelines on 406 MHz Beacon Coding, Registration, and Type Approval

General definition of selected coding protocols for 406 MHz digital message

3.3.3.1 ELT Serial Identification

(Equivalent to DO-204, Appendix A, Table A-2 Serialized Aviation User Protocol) (misleading name-easily confused with “Aviation User Protocol” kl)
3.3.3.2 Aircraft Operator Designator and Serial Number

3.3.3.3 Aircraft 24-bit Address

3.3.3.4 Aircraft Nationality and Registration Marking

(Equivalent to DO-204, Appendix A, Table A-1 Aviation User Protocol)

Document C/S T.001 SPECIFICATION FOR COSPAS/SARSAT 406 MHz DISTRESS BEACONS.

Definition of minimum requirements for 406 MHz beacons, including specifications which are critical to Cospas-Sarsat.  Includes protocols not contained in G.005 (G=general, T=technical)



Annex A Beacon Coding

Defines 406 MHz beacon coding protocols (Standard, Standard Location, National, National Location, User, User Location) and details various options available within each protocol.




Figure A3: Bit assignment for User Protocols (Short Message)
· “Serial User Protocol” encoded with ELT serial number (Occasionally all suppliers depending on airline requirements) is currently used by Boeing when the ELT:
1. Is not automatically programmed with aircraft identification 
2. Does not transmit aircraft position.
· “Serial User Protocol” encoded with Aircraft 24-Bit Address (Honeywell RESCU 406 default) is currently used by Boeing when the ELT: 
1. Is automatically programmed with aircraft identification
2. Does not transmit aircraft position.
· “Aviation User Protocol” encoded with Aircraft Registration Marking (Optional for all suppliers when required by regulatory agency)



Figure A4: Summary of User Protocols Coding Options



Figure A6: General format of Long Message for Location Protocols



Figure A7: User Location Protocols



Figure A8: Standard Location Protocols (Long Message)
· “Aircraft 24-Bit Address" version of this protocol (Artex (=Collins 747-8) with ELT/Nav Interface Unit default) is currently used by Boeing when the ELT: 
1. Is automatically programmed with aircraft identification 
2. 747-8: Does transmit aircraft position. All other models: optional feature
·  “Serial Number" version of this protocol (Artex without ELT/Nav Interface Unit default) is currently used by Boeing when the ELT: 
1. Is not automatically programmed with aircraft identification 
2. Does not transmit aircraft position.



Figure A9: National Location Protocols



Annex B...


Describes BCH error correcting code


International Civil Aviation Organization (ICAO) Publications

Annex 6

International Standards and Recommended Practices – Operation of Aircraft - Annex 6 to the Convention on International Civil Aviation

Part I - International Commercial Air Transport – Aeroplanes (Amendment 31, applicable 22/11/07)
6.5
All aeroplanes on flights over water

6.5.3.1
“…over water and at more than a distance corresponding to 120 minutes at cruising speed or 740 km (400 NM), whichever is the lesser, away from land suitable for making and emergency landing in the case of aircraft operated in accordance with 5.2.9 or 5.2.10, and 30 minutes or 185 km (100 NM), whichever is lesser, for all other aeroplanes…”

6.6 All aeroplanes on flights over designated land areas

Aeroplanes, when operated across land areas which have been designated by the State concerned as areas in which search and rescue would be especially difficult, shall be equipped with such signalling devices and life saving equipment (including means of sustaining life) as may be appropriate to the area overflown. 

6.17 Emergency locator transmitter (ELT) 

Applicable until 30 June 2008

6.17.1 All aeroplanes for which the individual certificate of airworthiness is first issued after 1 January 2002, operated on long-range over-water flights as described in 6.5.3, shall be equipped with at least two ELTs, one of which shall be automatic.  

6.17.2 From 1 January 2005, all aeroplanes operated on long-range over-water flights as described in 6.5.3 shall be equipped with at least two ELTs, one of which shall be automatic.

6.17.3 All aeroplanes for which the individual certificate of airworthiness is first issued after 1 January 2002, on flights over designated land areas as described in 6.6, shall be equipped with at least one automatic ELT.

6.17.4 From 1 January 2005, aeroplanes on flights over designated land areas as described in 6.6 shall be equipped with at least one automatic ELT.

6.17.5 Recommendation.— All aeroplanes should carry an automatic ELT.

6.17.6 6.17.6 ELT equipment carried to satisfy the requirements of 6.17.1, 6.17.2, 6.17.3, 6.17.4 and 6.17.5 shall operate in accordance with the relevant provisions of Annex 10, Volume III.

Applicable from 1 July 2008

6.17.7 Recommendation. – All aeroplanes should carry an automatic ELT.
6.17.8 Except as provided for in 6.17.9, from 1 July 2008, all aeroplanes authorized to carry more than 19 passengers shall be equipped with at least one automatic ELT or two ELTs of any type.

6.17.9 All aeroplanes authorized to carry more than 19 passengers for which the individual certificate of airworthiness is first issued after 1 July 2008 shall be equipped with at least two ELTs, one of which shall be automatic.

6.17.10 Except as provided for in 6.17.11, from 1 July 2008, all aeroplanes authorized to carry 19 passengers or less shall be equipped with at least one ELT of any type.

6.17.11 All aeroplanes authorized to carry 19 passengers or less for which the individual certificate of airworthiness is first issued after 1 July 2008 shall be equipped with at least one automatic ELT.

6.17.12 ELT equipment carried to satisfy the requirements of 6.17.7, 6.17.8, 6.17.9, 6.17.10 and 6.17.11 shall operate in accordance with the relevant provisions of Annex 10, Volume III.

Note.— The judicious choice of numbers of ELTs, their type and placement on aircraft and associated floatable life support systems will ensure the greatest chance of ELT activation in the event of an accident for aircraft operating over water or land, including areas especially difficult for search and rescue. Placement of transmitter units is a vital factor in ensuring optimal crash and fire protection. The placement of the control and switching devices (activation monitors) of automatic fixed ELTs and their associated operational procedures will also take into consideration the need for rapid detection of inadvertent activation and convenient manual switching by crew members.

Part II - International General Aviation Aeroplanes...

(Not applicable to commercial aircraft)

Part III - International Operations - Helicoptors...

(Not applicable to jet transports)

Annex 10

International Standards, Recommended Practices and Procedures for Air Navigation Services - Aeronautical Telecommunications - Annex 10 to the Convention on International Civil Aviation 

Volume III (Part II VOICE COMMUNICATIONSYSTEMS)

Chapter 5.  Emergency Locator Transmitter (ELT) for Search and Rescue

5.1 GENERAL

5.1.1 Until 1 January 2005, emergency locator transmitters shall operate either on both 406 MHz and 121.5 MHz or on 121.5 MHz.

Note.— From 1 January 2000, ELTs operating on 121.5 MHz will be required to meet the improved technical characteristics contained in 5.2.1.8.

5.1.2 All installations of emergency locator transmitters operating on 406 MHz shall meet the provisions of 5.3.

5.1.3 All installations of emergency locator transmitters operating on 121.5 MHz shall meet the provisions of 5.2.

5.1.4 From 1 January 2005, emergency locator transmitters shall operate on 406 MHz and 121.5 MHz simultaneously.

5.1.5 All emergency locator transmitters installed on or after 1 January 2002 shall operate simultaneously on 406 MHz and 121.5 MHz.

5.1.6 The technical characteristics for the 406 MHz component of an integrated ELT shall be in accordance with 5.3.

5.1.7 The technical characteristics for the 121.5 MHz component of an integrated ELT shall be in accordance with 5.2.

5.1.8 States shall make arrangements for a 406 MHz ELT register. Register information regarding the ELT shall be immediately available to search and rescue authorities. States shall ensure that the register is updated whenever necessary.

5.1.9 ELT register information shall include the following:

a) transmitter identification (expressed in the form of an alphanumerical code of 15 hexadecimal characters);

b) transmitter manufacturer, model and, when available, manufacturer’s serial number;

c) COSPAS-SARSAT* type approval number;

d) name, address (postal and e-mail) and emergency telephone number of the owner and operator;

e) name, address (postal and e-mail) and telephone number of other emergency contacts (two, if possible) to whom the owner or the operator is known; 

f) aircraft manufacturer and type; and

g) colour of the aircraft.

Note 1.— Various coding protocols are available to States. Depending on the protocol adopted, States may, at their discretion, include one of the following as supplementary identification information to be registered:

a) aircraft operating agency designator and operator’s serial number; or

b) 24-bit aircraft address; or

c) aircraft nationality and registration marks.

The aircraft operating agency designator is allocated to the operator by ICAO through the State administration, and the operator’s serial number is allocated by the operator from the block 0001 to 4096.

Note 2.— At their discretion, depending on arrangements in place, States may include other relevant information to be registered such as the last date of register, battery expiry date and place of ELT in the aircraft (e.g. “primary ELT” or “life-raft No. 1”).

5.2 SPECIFICATION FOR THE 121.5 MHZ COMPONENT OF EMERGENCY LOCATOR TRANSMITTER (ELT) FOR SEARCH AND RESCUE

Note 1.— Information on technical characteristics and operational performance of 121.5 MHz ELTs is contained in RTCA Document DO-183 and European Organization for Civil Aviation Equipment (EUROCAE) Document ED.62.

Note 2.— Technical characteristics of emergency locator transmitters operating on 121.5 MHz are contained in ITU-R Recommendation M.690-1. The ITU designation for an ELT is Emergency Position — Indicating Radio Beacon (EPIRB).

5.2.1 Technical characteristics…(not included in this document)
5.3 SPECIFICATION FOR THE 406 MHZ COMPONENT OF EMERGENCY LOCATOR TRANSMITTER (ELT) FOR SEARCH AND RESCUE

5.3.1 Technical characteristics…(not included in this document)
5.3.2  Transmitter identification coding…

5.3.2.2 "The emergency locator transmitter shall be coded in accordance with either the aviation user protocol or one of the serialized user protocols described in Appendix 1 to this chapter, and shall be registered with the appropriate authority."

Appendix 1 to Chapter 5.  Emergency Locator Transmitter Coding:

1. GENERAL

1.1 The emergency locator transmitter (ELT) operating on 406 MHz shall have the capacity to transmit a programmed digital message which contains information related to the ELT and/or the aircraft on which it is carried.

1.2 The ELT shall be uniquely coded in accordance with 1.3 below and be registered with the appropriate authority.

1.3 The ELT digital message shall contain either the transmitter serial number or one of the following information elements:

a) aircraft operating agency designator and a serial number;

b) 24-bit aircraft address;

c) aircraft nationality and registration marks.

1.4 All ELTs shall be designed for operation with the COSPAS-SARSAT* system and be type approved.

Note.— Transmission characteristics of the ELT signal can be confirmed by making use of the COSPAS-SARSAT Type Approval Standard (C/S T.007).


Volume V (Aeronautical Radio Frequency Spectrum Utilization)

Chapter 2.  Distress Frequencies

2.1  Frequencies for emergency locator transmitters (ELTs) for search and rescue

2.1.1  “Until 1 January 2005 emergency locator transmitters carried in compliance with Standards of Annex 6, Parts I, II and III shall operate either on both 406 MHz and 121.5 MHz or on 121.5 MHz.”

2.1.2  “All emergency locator transmitters installed on or after 1 January 2002 and carried in compliance with Standards of Annex 6, Parts I, II and III shall operate on both 406 MHz and 121.5 MHz.”

2.1.3  “From 1 January 2005, emergency locator transmitters carried in compliance with Standards of Annex 6, Parts I, II and III shall operate on both 406 MHz and 121.5 MHz.”

 “Note 1. - ITU Radio Regulations (S5.256 and Appendix S13) provide for the use of 243 MHz in addition to the above frequencies.”

“Note 2. - Specifications for ELTs are found in Annex 10, Volume III, Part II, Chapter 5.”
SUPPLEMENT TO ANNEX 10, VOLUME V (SECOND EDITION)



UNITED STATES

CHAPTER 2

2.1.2 Emergency locator transmitters installed on or about 1 January 2002 do not have to operate on both 406 MHz and 121.5 MHz in the United States.

Remarks. Mandatory carriage of emergency locator transmitters operating on both 406 MHz and 121.5 MHz has been postponed in the United States.

2.1.3 Effective date of 1 January 2005 for emergency locator transmitters to operate on both 406 MHz and 121.5 MHz was not met in the United States.

Remarks. Mandatory carriage of emergency locator transmitters operating on both 406 MHz and 121.5 MHz has been postponed in the United States.

Please forward comments to:
Kirby Lucich
Avionics - Radio Navigation

B-E133  M/S: 07-24

Loc: 40-85 K2

 (425) 342-5283

 kirby.b.lucich@boeing.com
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