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INTERNATIONAL ELECTROTECHNICAL COMMISSION

GLOBAL MARITIME DISTRESS AND SAFETY SYSTEM (GMDSS) -

Part 2: Cospas-Sarsat EPIRB — Emergency position
indicating radio beacon operating on 406 MHz —
Operational and performance requirements,
methods of testing and required test results
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FOREWORD

ternational Electrotechnical Commission (IEC) is a worldwide organization for standardization ¢
onal electrotechnical committees (IEC National Committees). The object of IEC isto promote int
bration on all questions concerning standardization in the electrical and electrpnic)fields. To thi
tion to other activities, IEC publishes International Standards, Technical Specifications, Technical
ly Available Specifications (PAS) and Guides (hereafter referred to as~‘[EC Publication(s
ation is entrusted to technical committees; any IEC National Committee interésted in the subject
prticipate in this preparatory work. International, governmental and nop¢governmental organizatio
e IEC also participate in this preparation. IEC collaborates closely with“the International Organ
brdization (ISO) in accordance with conditions determined by agreement between the two organi

rmal decisions or agreements of IEC on technical matters exptess, as nearly as possible, an int
hsus of opinion on the relevant subjects since each technical committee has representatior
tted IEC National Committees.

ublications have the form of recommendations for interhational use and are accepted by IEQ
ittees in that sense. While all reasonable efforts aremade to ensure that the technical contg
ations is accurate, IEC cannot be held responsible for the way in which they are used g
erpretation by any end user.

er to promote international uniformity, IEG.National Committees undertake to apply IEC Py
arently to the maximum extent possible intheir national and regional publications. Any divergencq
C Publication and the corresponding natienal or regional publication shall be clearly indicated in

5elf does not provide any attestatjon.of conformity. Independent certification bodies provide (
Ement services and, in some argas; access to IEC marks of conformity. IEC is not responsib
bs carried out by independent.certification bodies.

ers should ensure that they. have the latest edition of this publication.

bility shall attach to IE€.\or its directors, employees, servants or agents including individual ex
ers of its technical committees and IEC National Committees for any personal injury, property d
damage of any nature whatsoever, whether direct or indirect, or for costs (including legal
ses arising outhof the publication, use of, or reliance upon, this IEC Publication or any
ations.

on is drawn) to the Normative references cited in this publication. Use of the referenced publi
Ensable-forthe correct application of this publication.

onjsidrawn to the possibility that some of the elements of this IEC Publication may be the subjec

pmprising
ernational
b end and
| Reports,
)’). Their
dealt with
hs liaising
zation for
pations.

Ernational
from all

National
nt of IEC
r for any

blications
b between
the latter.

onformity
e for any

perts and
amage or
fees) and
bther |IEC

cations is

of patent

rights

IECshall not be held responsible for identifying any or all such patent rights.

IEC 61097-2 has been prepared by IEC technical committee 80: Maritime navigation and
radiocommunication equipment and systems. It is an International Standard.

This fourth edition cancels and replaces the third edition published in 2008. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a)
b)

c)

revision of the Scope to incorporate new IMO performance standards published in 2019;

addition of requirements and tests for second generation beacons designed for operation

with

the Cospas-Sarsat medium earth orbit (MEO) satellite constellation;

addition of an AIS locating device, a night vision light and an optional return link service
(RLS);
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d) reduction of the minimum duty cycle of the 121,5 MHz homing signal;

e) addition of requirements for an internal GNSS receiver including a related range of
additional GNSS tests in Annex B;

f) inclusion of a new Clause 3 for terms, definitions and abbreviated terms;

g) addition of a new Annex E for the AIS locating signal specification, a new Annex F for
symbols and a new Annex G for IEC 61162-1 RLM sentence notes;

h) deletion of the original Annex E which is now of historic interest.

The text of this International Standard is based on the following documents:

EDIS Report onvoting
L )

80/999/FDIS 80/1002/RVD

Full infgrmation on the voting for its approval can be found in the report on,voting indicated in
the aboye table.

The language used for the development of this International Standardcis English.

This dogcument was drafted in accordance with ISO/IEC Directives, Part 2, and deve|oped in
accordalnce with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, gvailable
at wwwliec.ch/members_experts/refdocs. The main document types developed by |EC are
described in greater detail at www.iec.ch/standardsdev/publications.

A list of all parts in the IEC 61097 series, publishéd under the general title Global maritime
distress|and safety system (GMDSS), can be foufid on the IEC website.

The committee has decided that the contents: of this document will remain unchanged pntil the
stability| date indicated on the IEC website under webstore.iec.ch in the data relatefl to the
specificldocument. At this date, the doCument will be
e reconfirmed,

e withdrawn,

o replaced by a revised.-€dition, or

e amepded.
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GLOBAL MARITIME DISTRESS AND SAFETY SYSTEM (GMDSS) -

1 Sc

Part 2: Cospas-Sarsat EPIRB — Emergency position
indicating radio beacon operating on 406 MHz —
Operational and performance requirements,
methods of testing and required test results

pe

This pIrt of IEC 61097 specifies the minimum performance requirements,” t

charact
used in
Conven
IEC 609
IEC 609

This do
Internat

ion for Safety of Life at Sea (SOLAS) as amended, and whichyis associa

45 or other standards, the requirement in this document takes-precedence.

cument incorporates the performance standards of IMO ‘Resolution MSC.471(1
onal Telecommunication Union (ITU) Radio Regulations as well as the t

echnical

ristics and type-testing requirements of the emergency position-indicating radig beacon
the Cospas-Sarsat satellite system (EPIRB), as required by, the International

ed with

45. When a requirement in this document is different from\ the requirements in

01), the
echnical

characte¢ristics for such transmitters contained in Recommendation ITU-R M.633, and takes

account

This dog
without

NOTE 1
with 406 |

All texts|
A.694(1
paragra

NOTE 2

— Class
opera
of -55

— Class
opera
of -4(Q

These|

of the general requirements contained in IMO Reésblution A.694(17).

float-free release mechanism (see Annex©).

Although a number of the requirements and.fests can be similar, this document is not intended
IHZz ship security alert system (SSAS) beacons.

bh number indicated between brackets.

Classes of EPIRBs considered in this document are:

°C to +70 °C,

°C to. %65 °C.

— Class

cument also includes minimum performance  standards for a non-float-free] EPIRB

b be used

of this document, whose wording is identical to that in the IMO Resolutions A.$62(16),
7), and MSC.471(101) will be-printed in italics and the Resolution/Recommendation and

0: Category 1 Float:free (-55 °C to +70 °C). The float-free release mechanism (A.662(16)) is dapable of
ing throughout the téemperature range of -30 °C to +65 °C and of surviving a stowage temperature range

1: Category\A~Float-free (-40 °C to +55 °C). The float-free release mechanism (A.662(16)) is dapable of
ing throughout the temperature range of =30 °C to +65 °C and of surviving a stowage temperature range

classes are not required by IMO Resolutions but can be applied at the discretion of each Adminjistration.

2 r‘nfngnry 1 Float-free (—')ﬁ °C to +55 °r‘) The float-free release mechanism (A RR')(’I R)) IS rapab|e of

being
NOTE 3
NOTE 4
NOTE 5

NOTE 6
also provi

stowed and of operating throughout the temperature range of -30 °C to +65 °C.
Category 2 Non float-free, EPIRBs in all classes are considered in Annex C.
All classes include a 121,5 MHz homing device, described in Annex D.

All classes include an AIS locating signal, described in Annex E.

All classes include beacon position data, obtained from a navigation device internal to the EPIRB and can

de an external navigation input as described in Annex B.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.
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IEC 60945:2002, Maritime navigation and radiocommunication equipment and systems —
General Requirements — Methods of testing and required test results

IEC 61097-14:2010, Global maritime distress and safety system (GMDSS) — Part 14: AIS
search and rescue transmitter (AIS-SART) — Operational and performance requirements,
methods of testing and required test results

IEC 61108-1, Maritime navigation and radiocommunication equipment and systems — Global
navigation satellite systems (GNSS) — Part 1: Global positioning system (GPS) — Receiver
equipment — Performance standards, methods of testing and required test results

IEC 61108-2, Maritime navigation and radiocommunication equipment and systems — Global
navigatipn satellite systems (GNSS) — Part 2: Global navigation satellite system (GLONASS) —
Receiver equipment — Performance standards, methods of testing and required test| regults

IEC 611|08-3, Maritime navigation and radiocommunication equipment and, systems + Global
navigatipn satellite systems (GNSS) — Part 3: Galileo receiver equipment — Perfgrmance
requirements, methods of testing and required test results

IEC 611|08-5:2020, Maritime navigation and radiocommunication\equipment and sy$tems —
Global navigation satellite systems (GNSS) — Part 5: BeiDou navigation satellite system (BDS)
— Receiver equipment — Performance requirements, methods of.testing and required tesif results

ISO 15734, Ships and marine technology — Hydrostaticrelease units
IMO Resolution A.658(16), Use and fitting of retro-reflective materials on life-saving appliances

IMO Resolution A.662(16), Performance standards for float-free release and activation
arrangements for emergency radio equipment

IMO Resgolution A.694(17), General requirements for shipborne radio equipment forming part of
the glohal maritime distress and safety system (GMDSS) and for electronic navigational aids

IMO Rejsolution MSC.48(66):1996, Adoption of the International life-saving appliance (LSA)
code, as$ amended by IMO«Resolutions MSC.207(81), MSC.218(82) and MSC.272(85)

IMO Regolution MSC«471(101):2019, Performance standards for float-free emergency position-
indicating radio beacons (EPIRBs) operating on 406 MHz

ITU Radio Regutations

ITU-RR service

ITU-R Recommendation M.1371-5:2014, Technical characteristics for an automatic
identification system using time-division multiple access in the VHF maritime mobile band

Cospas-Sarsat

C/S T.001, Specification for Cospas-Sarsat 406 MHz Distress Beacons

C/S T.007, Cospas-Sarsat 406 MHz Distress Beacon Type Approval Standard

C/S T.012, Cospas-Sarsat 406 MHz Frequency Management Plan

C/S T.018, Specification for Second-Generation Cospas-Sarsat 406 MHz Distress Beacons
C/S T.021, Cospas-Sarsat Second Generation 406 MHz Distress Beacon Type Approval
Standard

United Nations, Recommendations on the Transport of Dangerous Goods: Manual of Tests and
Criteria, 7t Revised Edition, PART Ill, Section 38.3 (ST/SG/AC.10/11/Rev.7), as amended
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3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following

addresses:

e |EC Electropedia: available at http://www.electropedia.org/
e |SO Online browsing platform: available at http://www.iso.org/obp

3.1.1
Hex ID
hexadeg¢imal characters that uniquely identify each 406 MHz beacon

Note 1 to|entry: First generation beacons use 15 hexadecimal characters. Second genération beacor

hexadecirhal characters.

3.2 Abbreviated terms

AlIS automatic identification system
AIS 1 channel 2087 (161,975 MHz)
AIS 2 channel 2088 (162,025 MHz)
COG course over ground

EIRP effective isotropic radiated power
EPIRB emergency position-indicating radio beacon
FGB first generation beacon

GNSS global navigation satellite system
PERP peak effective radiated power
RLM return link message

RLS return link service

RF radio frequengy

SGB second generation beacon

SOG speediover ground

SOTDMA self-Organizing time division multiple access
TTFF time to first fix

TTFFT time to first fix transmission (that is the time until the first GNSS fix is eT

UTC coordinated universal time

4 Performance requirements

4.1 Compliance

s use 23

coded

(MSC.471(101)/A.1) The emergency position-indicating radio beacon (EPIRB) shall, in
addition to meeting the requirements of the Radio Regulations, the relevant ITU-R
Recommendations and the general requirements set out in resolution A.694(17) comply with

the performance standards given in MSC.471(101).
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In addition to MSC.471(101) the EPIRB shall also comply with the applicable requirements in
either Cospas-Sarsat documents C/S T.001, and C/S T.012 or Cospas-Sarsat document C/S
T.018.

NOTE Compliance with documents C/S T.001 or C/S T.018 is demonstrated by testing to documents C/S T.007 or
C/S T.021 respectively (see 6.1.2).

The radio frequency of operation of the equipment shall at all times be within the limits defined
by the Radio Regulations.

4.2 General

(See 6.1.6, 6.2.1, 6.2.2, 6.3.2, 6.3.4 and 6.3.7)

The follpwing are general requirements for the EPIRB.

a) The|EPIRB shall be (SOLAS 1V/7.1.6.3) ready to be manually released and capable to be
carried by one person into a survival craft.

b) (MSC.471(101)/A.2.1) The EPIRB shall be capable of transmitting a distreds alert,
inclyding encoded position information from a receiver using a recognised global nayvigation
sateflite system (GNSS) with global coverage, to satellites egquipped with a search and
resclue 406 MHz processor or repeater.

c) The|EPIRB shall be designed to operate according to thistdocument when floatin[g in the
sea pnd shall also be capable of operating on board a ship“and on a survival craft.

d) (MSL.471(101)/A.2.2) The EPIRB shall be of an automatic float-free type. The eqyipment,
moupting and releasing arrangements shall be reliable and operate satisfactorily uhder the
mosf extreme conditions likely to be met with at.sea.

e) (A.6b2(16)/1) Float-free release and activation arrangements shall enable the alitomatic
release of the EPIRB from a sinking ship,_and its automatic activation. Table 1 shiows the
correct combination of control functions-ta*prevent or enable activation.

Table 1 —EPIRB control functions

Control position EPIRB, condition EPIRB-mount or release Transmitter status
mechanism status
ON READY WET.2 DRY ouT IN ON OFF
X X X X
X X X X
X X X X
X X X
X X X
X X X
X X
X X X X
2 Floating or immersed in water.
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f)

g)

h)

(A.694(17)/1.2) Where a unit of equipment provides a facility which is additional to the
minimum requirements of this document, such as return link service (RLS) functionality or
the possibility of connecting external navigation data, the operation, and as far as is
reasonably practicable, the malfunction of such additional facility shall not degrade the
performance of the equipment below those minimum standards. The additional facility shall,
as a minimum, meet the appropriate requirements of IEC 60945, as applicable. Where such
an additional facility exists, it shall not prevent the EPIRB fully conforming to the
requirements of this document during normal combined operation. Any internal or external
navigation device connected to, or forming part of, the EPIRB shall comply with the
requirements of Annex B. Any EPIRB with optional RLS functionality shall comply with the
appropriate requirements of C/S T.001 or C/S T.018 as applicable and 5.8.

The EPIRB shall be a single integral unit. No part of it shall be detachable without the use

of topfs:

TheUIIaEPIRB shall (MSC.471(101)/A.2.3.11) be provided with a low-duty cycle white|light (of
at lepst effective 0,75 cd) active during darkness and all other lighting condition's, isible to
the human eye and flashing at a rate of 20 to 30 times per minute, with a’flash duration of
between 1076 s and 10~' s for the operating lifetime of the EPIRB to indi¢ate its pogition for
the mearby survivors and rescue units.

This|light shall be mounted so that it produces effective 0,75 cd argreater over as| great a
portion of the upper hemisphere as is practical. The arithmetic,mean of the light output over
the éntire upper hemisphere shall not be less than effective 0,560 cd. No measuref points
(see| Table 2) shall have an effective luminous intensity of less than 0,2 cd.
NOTE 1 There can be areas of lower intensity at non measured poéints around the EPIRB and as the|elevation

incre@ses to allow for mounting bushes, controls and the antenna, etc. and for the fact that, at higher{ elevation
angles, the range to rescue units is reduced.

The |EPIRB shall (MSC.471(101)/A.2.3.11) be provided with a low-duty cycle light active
durimg all lighting conditions detectable by all types of night vision devices for the operating
lifetime of the EPIRB.

The |night vision low-duty cycle light shalthave a dominant wavelength between 770 nm to
890 nm and shall have an average radiant intensity of at least 2,5 mW(/sr, flashing at a rate
of 2P to 30 times per minute, with~a flash duration between 66 ms and 500 mg for the
opefating lifetime of the EPIRB.

This|night vision low-duty cycle-light shall be mounted so that it produces light output over
as great a portion of the upper hemisphere as is practical. The arithmetic mean of the light
output over the upper hemisphere above 20° elevation shall not be less than 2,5 mWV/sr. No
meapured points (see~Table 3) shall have a radiant intensity of less than 0,25 mW/sr.

NOTHE 2 There can belareas of lower intensity at non measured points around the EPIRB and as the|elevation

increases to allow for'mounting bushes, controls and the antenna, etc. and for the fact that at higher|elevation
anglels the range t0 rescue units is reduced.

The [flashes 'of/the low-duty cycle white light and the low-duty cycle night vision ligh§ may be
synghronous or asynchronous with respect to each other. The low-duty cycle white lijght and

the llow-duty cycle night vision light may be a combined light, provided all the conc1itions in
h) and:) are complied with

The EPIRB shall (MSC.471(101)/A.2.3.14) be provided with a 121,5 MHz beacon primarily
for homing by aircraft.

The EPIRB shall (MSC.471(101)/A.2.3.15) be provided with an internal GNSS receiver for
position fixes and an associated indication that GNSS signal reception is satisfactory or
unsatisfactory.

The EPIRB shall (MSC.471(101)/A.2.3.16) be provided with an automatic identification
system (AIS) locating signal in accordance with the Recommendation ITU-R M.1371,
Technical characteristics for an automatic identification system using time division multiple
access in the VHF maritime mobile frequency band.

The EPIRB should have an exterior design that precludes sharp edges to prevent damage
to inflatable survival craft.
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Operational

4.3.1 Prevention of inadvertent activation

(See 6.3.1 and 6.5.2)

The EPIRB shall:

a)
b)

c)

4.3.2 Immersion, buoyancy and drop into water
(See 6.3.2 and 6.17)

The EPIRB shall:

a)

b)

c)

4.3.3 Activation
(See 6.3.3)

The follpwing describes the activation of the EPIRB.

(MSC.471(101)/A.2.3.1) be fitted with adequate means to prevent inadvertent activation and
deactivation,

not automatically activate when water washes over it while in its release mechanism, see
Table 1;

be desighed-tolimitany inadvertent continuous 406 MHz transmissionto—a—maximum of

45 s

(MS{.471(101)/A.2.3.2) be so designed that the electrical portions are watertight at a
depth of 10 m for at least 5 min. Consideration shall be givendo a temperature varjation of
45 °C during transitions from the mounted position to immersion. The harmful effgcts of a
marine environment, condensation and water leakagesshall not affect the performance of
the beacon;

(MS(C.471(101)/A.2.3.6) be capable of floating upright in calm water and have |positive
stabjflity and sufficient buoyancy in all sea conditions;

(MS{.471(101)/A.2.3.7) be capable of beingidropped into the water without damgge from
a hejight of 20 m and of being dropped onto“a hard surface from 1m.

NOTE Bpacon activation is defined as the point in time at which the initiation of the activation event of the beacon

occurs e.g. the activation eventiiseither pressing of the "ON" button, or water sensor immersion.

a)

b)

g)

The |EPIRB shall (MSC.471(101)/A.2.3.3) be automatically activated after floating free or
whep floating insthe water, irrespective of the settings of any control. See Table 1.

The |EPIRB @Shall (MSC.471(101)/A.2.3.4) be capable of repetitive manual activation and
manpal deactivation.

Manpualdeactivation shall not prevent automatic activation of the EPIRB when automatically

When the EPIRB is manually activated, the low-duty cycle lights (see 4.2 h), i) and j)) shall
begin flashing within 2 s, in any lighting condition and when automatically activated it shall
begin flashing within 15 s or prior to the first 406 MHz transmission if this is sooner, in any
lighting conditions.

Distress, homing and locating signals shall comply with 5.2, 5.5 and 5.6.

The EPIRB shall (MSC.471(101)/A.2.3.5) be provided with means to indicate that signals
are being emitted. The low-duty cycle light operating in accordance with 4.2 h), is an
acceptable indication.

Once automatically activated, when the EPIRB is removed from the water and allowed to
dry, it shall cease activation.

4.3.4 Self-test

(See 6.3.4)
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4.3.4.1

General

The EPIRB shall (MSC.471(101)/A.2.3.8) be capable of being tested, without using the satellite

system,

to determine that the EPIRB is capable of operating properly.

Activation of the test facility shall reset automatically.

The transmitted signals shall be emitted in order of ascending frequency. If the EPIRB radiates
both 121,5 MHz and 243 MHz simultaneously, then these signals shall be transmitted twice in
the sequence to cover both frequencies.

The self-test shall comply with either 4.3.4.2 and 4.3.4.4 or 4.3.4.3 and 4.3.4.4 below as

applicah

4.3.4.2

The sel
the EPII
beacon

The 121
test, buf

The AlS

le.

First generation beacons (FGBs)
-test transmission shall comply with C/S T.001. When the self-test 'mode is aq

RB shall emit a single modulated burst at nominal power which shallalways pro|
15 Hex ID.

,5 MHz auxiliary radio locating device signal shall also b€ transmitted during
it shall not exceed three audio sweeps or 1 s, whichever'is greater.

locating signal shall also be transmitted duringthe self-test and shall consis

single VIHF pulses lasting no more than 26,6 ms each, ene transmitted on AIS 1 and t

on AIS ]
channel
test.

The self
of the G
EPIRB H

. The pulse shall be coded as Message 14 containing the Hex ID of the EPIRH
and "EPIRB TEST" on the other channel., VValid AIS slot timing is not required

-test function shall also check the.battery in accordance with 4.3.9 and the fun
NSS receiver (it is not necessaryto obtain a GNSS position during this test), a
as RLS functionality and hasheen programmed with an RLS protocol then indi

RLS capability (see 5.8.1).

An indic
or that t

4.3.4.3

When th

ation shall be provided to indicate that all parts of the self-test were passed sucq
here was a failure.

Second generation beacons (SGBs)

e self-test'\mode (see C/S T.018) is activated, the EPIRB shall emit a single 4

modula
shall b

d burstat nominal power with the self-test pseudo-random noise (PRN) seqy

tivated,
vide the

he self-

t of two
he other
on one
for this

ctioning
nd if the
cate the

essfully

06 MHz
ence. It

possible to create the 23 Hex ID of the beacon from the transmitted messa

ge. The

encoded ‘position bits in the message shall be set to their default values. The bits in|rotating

field #0

shall be set as 1ollows.

Elapsed time since activation Zero

Time from last encoded position 2047

Altitude of encoded position All 1's

Dilution of precision All 1's

Automated/Manual activation notification Manual activation by user

Remaining battery capacity Actual value at time of test if capable,
if not All 1's

GNSS status No Fix
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The 121,5 MHz auxiliary radio locating device signal shall not exceed three audio sweeps or
1 s, whichever is greater.

The AIS locating signal shall also be transmitted during the self-test and shall consist of two
single VHF pulses lasting no more than 26,6 ms each, one transmitted on AIS 1 and the other
on AIS 2. The pulse shall be coded as Message 14 containing the Hex ID of the EPIRB on one
channel and "EPIRB TEST" on the other channel. Valid AIS slot timing is not required for this
test.

The self-test function shall also check the battery in accordance with 4.3.9 and the functioning
of the GNSS receiver (it is not necessary to obtain a GNSS position during this test), and if the
EPIRB has RLS functionality and has been programmed with an RLS protocol then indicate the
RLS capability (see 5.8.7).

An indicfation shall be provided to indicate that all parts of the self-test were passédsucgessfully
or that there was a failure.

4.3.4.4 GNSS self-test

All EPIRBs shall provide for a GNSS self-test and related indicator jn"accordance with either
C/S T.0p1 or C/S T.018 as appropriate. In addition, during the GNSS self-test, if a pgsition is
acquiredl, the EPIRB shall transmit a single self-test burst at 406 MHz containing the [location
data and an AIS burst in accordance with E.2.7.2.

EPIRBs|shall provide for a minimum of at least 10 GNSS self-tests over the life of the|battery,
from its|manufacturing date to its expiry date (see 5.9.2).
4.3.5 Colour and retro-reflecting material

(See 6.3.%)
The EPIRB shall (MSC.471(101)/A.2.39) be of highly visible yellow/orange colour and pe fitted

with retro-reflecting material.

The minimum area of retro-reflective material visible above the waterline of the EPIRB |shall be
at least 25 cmZ2. This shall be achieved by retro-reflective material, at least 25 mm wide|, with at
least 5 ¢m?2 viewable from every angle on the horizon.

The retro-reflectivesmaterial shall also meet the performance requirements of IMO Rejsolution
A.658(1B), Annex 2.

4.3.6 Lanyard

(See 6.3.63

The EPIRB shall (MSC.471(101)/A.2.3.10) be equipped with a buoyant lanyard, firmly attached
to it, suitable for use as a tether (to a liferaft, lifeboat or person in the water but not to the ship),
which shall be so arranged as to prevent its being trapped in the ship's structure when floating
free.

The buoyant lanyard shall have a length of 5 m to 8 m. The breaking strength of the lanyard
and its attachment to the EPIRB shall be at least 245 N. The lanyard shall be of a highly visible
yellow/orange colour and shall not rot or deteriorate in a marine environment.
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4.3.7 Exposure to the marine environment

(See 6.3.7 and 6.17)

The EPIRB shall not (MSC.471(101)/A.2.3.12), including the labelling, be unduly affected by
sea water or oil or both; and (MSC.471(101)/A.2.3.13) be resistant to deterioration in prolonged
exposure to sunlight.

4.3.8 Ergonomics

(See 6.3.8)

The EPIRB shall have all controls of sufficient size for simple and satisfactory operation.

Each ingdividual control or operation necessary to deploy or activate the EPIRB, including, but
not limited to, removing the EPIRB from its bracket, manual activation and deactivation, [transfer
to a sufrvival craft, deploying the lanyard and deploying (de-stowing) anyyother rgtention
(carriage) means, shall be able to be readily and easily accomplished with a\sirigle hand (while
if necespary the EPIRB is supported by some means). The design shall enéompass a fange of
hand sizes (as defined in Figure 1) from a bare small hand to a large hand wearing an immersion
suit mitfen or glove (complying with the IMO Life-Saving Appliance €ode Resolution MSC.48

(66), segtion 2.3) of appropriate size.
Breadth
L
kS)
e
s
—
\ z
IEC
Hand sizes Small Large
Breadth <69 mm > 96 mm
Length <158 mm > 206 mm

Figure 1 — Hand sizes

The EPIRB shall be provided with some means to facilitate secure hands-free carriage (e.g. for
transfer to a survival craft). The carrying means shall be determined by the manufacturer and
sized so as to accommodate persons as defined in Figure 1 ranging from a person with a small
bare hand to a person with a large hand wearing the gloves from an immersion suit (complying
with the IMO Life-Saving Appliance Code Resolution MSC.48 (66), section 2.3) of appropriate
size. The method of carriage shall not depend on any external interface or means which is not
an integral part of the EPIRB (e.g. depending upon a pocket, pouch, loop, clip or hook and loop
tape installed on clothing or an immersion suit is not acceptable).

Where the EPIRB is supplied with a float free release mechanism, the carrying means shall be
designed to minimise the possibility of snagging when the EPIRB floats free.
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The minimum breaking force of any handle, loop or other hands-free retention means shall be

245 N.

4.3.9

Indication of insufficient battery energy

(See 6.3.9)

The EPIRB shall be provided with means to indicate that the beacon battery may not have
sufficient energy to support beacon operation for the manufacturer-declared minimum operating

lifetime

in accordance with C/S T.001 or C/S T.018 as applicable.

NOTE The intent of this indication is to indicate to the user during a self-test if the beacon has been previously

activated for an extended period of time, such that it can no longer meet the minimum operating lifetime req

44 (
(See 6.4)
4.4.1

(MSC .4
only by

The deq

a) (MS
b) (MS

(MSC.4
actions

The two

The foll

manually activate the EPIRB by usg,of the controls:

— man
— inve

(MSC.4
remove

4.4.2

ontrol and indicator functions

Control functions

F1(101)/A.3.1) When the EPIRB is manually operated a distress alert shall be
means of a dedicated distress alert activator (see Table 1),

icated activator shall:

£.471(101)/A.3.2.1) be clearly identified; and
C.471(101)/A.3.2.2) be protected against inadveértent operation.

1(101)/A.3.3) Manual distress alert initiation shall require at least two inde
n sequence to activate the EPIRB.

or more independent means of activation shall be capable of multiple use.

bwing actions shall not be counted as one of the two independent actions req

ual removal from the bracket; or
rsion (e.g. turning-the EPIRB upside down).

F1(101)/A.3.4) ~The EPIRB shall not be automatically activated after being n
 from the release mechanism (dry EPIRB condition).

Indic¢ator functions

uirement.

initiated

pendent

uired to

nanually

The foll

bwing indications are required on the EPIRB.

a) Low-duty cycle white light (see 4.2 h), 4.3.3 c) and 4.3.3 e))
The function of this light is to indicate when the EPIRB is active/on and may also indicate

that

signals are being emitted.

b) Self-test and GNSS self-test indicator(s) (see 4.3.4.1, 4.3.4.2, 4.3.4.3, 4.3.4.4 and 4.3.9)

The function of this indicator(s) is to inform the user if the EPIRB passes or fails the self-

test

or GNSS self-test and if the battery has insufficient energy.

c) GNSS indicator (see 4.2 1))

The function of this indicator is to inform the user if the EPIRB GNSS reception is
satisfactory or unsatisfactory (i.e. if a current position is available to encode into the EPIRB
message, or is not available, or fails to meet accuracy requirements).
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d) Transmitter indicator

The function of this indicator is to inform the user that signals are being emitted (e.g. at
406 MHz). The low-duty cycle light may be used to provide such indication.

e) RLS indicator (if applicable)

This indicator provides a unique distinct indication of the RLS function in the EPIRB in
accordance with C/S T.001 or C/S T.018 as applicable. Examples of means of compliance
include a separate indicator, or a distinct indication such as a different colour used only for
RLS in a combined indicator.

Indicators b), c), and e) above, may all be separate indicators on the EPIRB or their functions
may be combined into fewer indicators at the discretion of the manufacturer, provided that in

a” cases aach function ic claarly dafinad and aasilv dictinaichahlg fram athar fiinctin S
- eHeR—IS—-ereaHy—aeHReaahRa—eash Y-St gtHSHapre—Hem tHe—HHGHOHS.

4.5 Float-free arrangements

4.51 General

(See 6.5.1, 6.5.2, 6.5.3, 6.6.5 and 6.17)
The flogt-free arrangement shall:

a) (A.6b2(16)/2.1) be designed so that the release mechanism shall operate before reaching a
watgr depth of 4 m in any orientation. Any hydrostatic release unit used in the float-free
release mechanism shall comply with IMO Lifesaving¢Appliance Code (IMO Resolution
MS(.48(66)), paragraph 4.1.6.3 and ISO 15734;

b) (A.6p62(16)/2.4) be constructed to prevent release-when seas wash over the unit;
c) alloy the EPIRB to function in accordance with the requirements of Table 1;

d) (A.6p62(16)/2.3) be constructed of non-cortesive compatible materials, so as to |prevent
deteyioration which may cause any malflihction of the unit. Galvanizing or other forms of
metallic coating on parts of the float-fre€’ release mechanism shall not be accepted]

e) to the maximum extent possible prévent inadvertent activation of the EPIRB in the|bracket
due [to movement. The design shall allow for the effects of a normal marine envirpnment,
(e.g] motion, vibrations, bumping) and any potential normal wear and tear and aging of
flexiple and elastic parts of the bracket (e.g. cushions, spacers, back-stops);

f) to the maximum extent possible be so designed as to ensure that the EPIRB cannot be
placed in its mounting bracket incorrectly such that the automatic activation disablind feature
of the bracket is rendéred inoperable allowing the EPIRB to be activated when water|washes
over|it and thus«giveé rise to false alerts;

g) (A.6b2(16)/275) including the labelling, not be unduly affected by seawater dr oil or
prolopnged-exposure to sunlight.

4.5.2 External power or data connection

(See 6.5.4)

(A.662(16)/3) For the EPIRB requiring external power or data connection, or both, the means
of connection shall not inhibit the release from the release mechanism or activation of the
EPIRB.

4.5.3 Ability to check the automatic release
(See 6.5.5)

(A.662(16)/4) If the hydrostatic release unit is resettable or capable of being tested, it shall be
possible to assess the proper functioning of the automatic release mechanism by a simple
method without activation of the EPIRB.
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4.5.4 Manual release
(See 6.5.6)

(A.662(16)/5) It shall be possible to release the EPIRB manually from the float-free
mechanism, without tools.

4.6 Environment for EPIRB
4.6.1 General

(MSC.471(101)/A.2.5) The EPIRB shall be so designed as to operate under any of the
following environmental conditions.

4.6.2 Temperature and icing

(See 6.2.2, 6.6.1 and 6.17)

a) Amblient temperatures of —55 °C to +70 °C for class 0.

b) Ambient temperatures of —40 °C to +55 °C for class 1.

c) (MS{C.471(101)/A.2.5.1) Ambient temperatures of —20 °C to +55-°C/for class 2.
d) (MSC.471(101)/A.2.5.2) Icing, which may occur when a cold.EPIRB is submerged in water.
4.6.3 Wind speed
(See 6.6.3)

(MSC.4Y1(101)/A.2.5.3) Relative wind speeds up to. 100 knots (62 m/s).

4.6.4 Stowage
(See 6.6.4 and 6.17)

(MSC.471(101)/A.2.5.4) After stowage @t temperatures between —55 °C and +70 °C for|class 0,
between -40 °C and +70 °C for class-1 and between —-30 °C and +70 °C for class 2.

NOTE Il this document the term, "stowage" is generally used when referring to non-operational gquipment
temperatyre ranges. However, in some standards such as IEC 60945, the alternative term "storage" is used. These
terms are|considered interchangeable in the context of their use in this document.

4.6.5 Shock, vibration and other environmental conditions
(See 6.6.% and 6.17)

The installed“EPIRB shall (MSC.471(101)/A.2.6.2) be capable, while mounted on bjpard, of
operatinlg properly over the ranges of shock and vibration and other environmental cognditions
normally encountered above deck on sea-going vessels.

4.7 Environment for float-free arrangement

(See 6.6.2, 6.7 and 6.17)

The float-free arrangement shall:

a) (A.662(16)/2.2) be capable of operating throughout the temperature range of —30 °C to
+65 °C for all classes of EPIRB;

b) (A.662(16)/2.6) be capable of operating properly after exposure to shock and vibration and
other severe environmental conditions encountered above deck on seagoing vessels;

c) (A.662(16)/2.7) ifthe ship navigates in areas where icing may be expected, be so designed
as to minimize the formation of ice and prevent its effects from hindering the release of the
EPIRB as far as practicable;
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d) not be damaged in stowage throughout the following temperature ranges
ambient temperatures of =55 °C to +70 °C for Class O;
ambient temperatures of -40 °C to +65 °C for Class 1;
ambient temperatures of =30 °C to +65 °C for Class 2.

NOTE The stowage and operating temperature ranges for the EPIRB are different to those of the float-free
arrangement.

4.8 Interference — Electromagnetic compatibility

(See 6.8, 6.18, 6.19 and 6.21)
(A.694/6-—AH—reasonablo—and—practicable—steps—shal-be—takento—ensure—elestreomagnetic
compatipility between the equipment concerned and other radiocommunication and navigational

equipment carried on board in compliance with the relevant requirements of chapters’Ili, IV and
V of thel SOLAS Convention.

Refer tq the appropriate subclauses of Clause 6 and IEC 60945 for the requirements.

4.9 Maintenance
(See 6.9)

Shore-bjased maintenance of EPIRBs should be carried out invaccordance with IMO guidelines
as set ojut in MSC/Circ.1039 as amended.

Annual testing of EPIRBs should be carried out in.accordance with IMO guidelines ag set out
in MSC |1/Circ.1040/Rev.1 as amended.

The design of the EPIRB shall allow annual testing and shore-based maintenance to be
performped in accordance with the above requirements.

As defined in 4.2 g), the EPIRB is a.single integral unit, which is not suited for on-board|repairs.

As a cqnsequence, the equipment shall be so constructed that it is readily accessible for
inspectipn and testing purpases only, access to the interior of the EPIRB shall only be possible
with the|use of tools.

4.10 Sfafety precautions
(See 6.10/and 6.20)

All practicable steps shall be taken to ensure that the equipment is in accordance with the
appropr|até.clauses of IEC 60945, including compass safe distance.

In addition, the battery shall not release toxic or corrosive products outside the EPIRB during
or subsequent to stowage at temperatures between -55 °C and +75 °C, and shall comply with
the United Nations Recommendations on the Transport of Dangerous Goods, Manual of Tests
and Criteria, 7th Revised Edition, PART Illl, Section 38.3 (ST/SG/AC.10/11/Rev.7 as amended).

Moreover, the EPIRB and specially the battery shall not be hazardous to any person handling,
using or performing manufacturer approved servicing of the device or to any vehicle or
equipment in which it is transported, housed or installed under any of the conditions specified
in this document.
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4.11 Equipment manuals
(See 6.11)

The equipment manual shall provide adequate information to enable the equipment to be
properly stowed, installed, operated, tested and maintained, in this respect it shall include:

— an overview of the current Cospas-Sarsat system;

— complete instructions for the operation, the self-test of the EPIRB, including the GNSS self-
test and testing of the AIS locating signal, to provide guidance to the operator towards
maximizing radio transmissions and self-locating performance, including a warning not to
obstruct the GNSS antenna's view of the sky;

tely the
on the

— battery information including replacement instructions, battery type, and\safety infgrmation
regarding battery use and disposal;

— a warning such as the following — If this Beacon is kept abov®e room temperdture for
prolonged periods of time then the Battery Capacity will be degraded and either thel Battery
shoyld be replaced earlier than the date stated on the beacon, or the quoted |48 hour
opefrating life of the beacon may be reduced. The effect is more pronounced| as the
temperature increases;

— guidance on the expected life of the EPIRB and its mounting bracket;

— instructions on reregistration or recoding of the ERIRB when transfer of ownership offchange
of vessel occurs;

— instructions on disposal of the EPIRB at the end of life, including measures to prevent false
alerts during disposal and deregistration;

— an inpstruction to replace the battery when the battery status indicator informs the yser that
the beacon may not have sufficientyenergy to support beacon operation for the declared
operating lifetime of the EPIRB;

— the minimum operating life-time and operating and stowage temperatures;

— the purpose of the lanyard and a precaution against using it to secure the EPIRB to fthe ship
in diptress;

— a refommendation(against attempting to operate the EPIRB inside a covered lif¢ raft or
lifebpat or under_any similar cover or canopy;

— the [servicing-and/or replacement of any hydrostatic release unit and any assgociated
components'subject to aging, such as release rods;

— manpfacturer recommendations, if any, on periodic functional testing;

— arecommendationto limit self fnchng to that recommended h\]/ the beacon manufa \turer;

— information on how to maintain the EPIRB as required by 4.9;

— anote to keep the original EPIRB packaging, since it may be needed if the EPIRB has to be
shipped for servicing. UN requirements for shipping some batteries as hazardous goods
require certain packaging standards and labelling;

— instructions for the safe transportation or shipping of the EPIRB or the location where such
information can be obtained by the user;

— warranty information;
— awarning to the effect that the EPIRB shall not be operated except in an emergency;

— (A.694(17)/2) instructions to ensure that the EPIRB is installed in such a manner that it is
capable of meeting the requirements of all applicable IMO performance standards, which
can be achieved by meeting all the requirements of this specification. The installation
instructions shall, as a minimum, include the following guidance:
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(A.662(16)/2.8) be mounted in such a way that, after being released, it is not obstructed
by the structure of the sinking ship in a location that is not exposed to strong magnetic
or electromagnetic fields, if these might activate the EPIRB;

(IV/7.1.6.2) be installed in an easily accessible position to facilitate manual operation
and testing;

if possible, also be installed in a location that will provide as clear a view of the sky as
is practical, orientated to facilitate satellite reception;

not to install or operate the EPIRB in a location subject to high intensity RF fields (e.g
radar or communications antennas);

if the ability of the GNSS receiver in the EPIRB to obtain a fix can be impaired on the
deck of a vessel due to interference from a GMDSS approved satellite communications
gystem at a distance of 10 m, then an appropriate warning to this effect shall be included
in the manual.

The eqyipment manual shall include information explaining the necessity to report EPIRB false

alarms

by the most expedient means to the nearest search and rescude” authorities. The

information that should be reported includes the EPIRB 15-Hex ID; date;’time, duration and

cause of activation; and position at time of deactivation.

4.12 Lpbelling

(See 6.12)

4121

The labgl or labels shall be placed on the EPIRB itself;"as needed.

Equipment labelling

(MSC.471(101)/A.5.1) Labelling for operation<controls and indicators shall, as far as gossible,
be unddrstood through graphical images andssymbols without the need for text. The symbols
provided in Annex F are recommended f@r this purpose. Text may be used in addition to

symbolq if required.

(MSC.4¥1(101)/A.5.2) In addition to the items specified in IMO Resolution A.694(17),(6.3 and
9 (see appropriate clauses of IEC)60945) on general requirements, the following shall be clearly

indicated on the exterior of the.equipment:

a) (MSC.471(101)/A.5.2.1) brief operating instructions, to enable manual activation,

deagtivation and self‘test (see 4.3.4), with any text used provided in at least English;
b) a wagrning to the effect that the EPIRB shall not be operated except in an emergengy;

c) clasg (see’-Clause 1, as specified by the manufacturer, type of battery and
(MSC.471(101)/A.5.2.2) expiry date for the primary battery used (see 5.9). Means [shall be
provided,to change this date when the battery is replaced. The manufacturer shalllmake it

cleak-by-some means-astowhatday ofthe monththe battery expires{e-g—textinthemanual,

.........

day as well as month on the label, using 'end' before month);

d) the
1)

2)
3)
e) the

name of the ship and beacon identification data:

(MSC.471(101)/A.5.2.3) the identity codes programmed into the transmitters of the
EPIRB (i.e. the 15 Hex ID, as described in C/S T.001, or the 23 Hex ID as described in
C/S T.018), together with the call sign or MMSI of the ship as required by the
Administration and the maritime identification digits (MID) code and additionally the AIS
user ID;

country (i.e. name of country as programmed in the MID);
a space for registration information (for instance decals) as required by administrations;
location of the GNSS antenna and to provide this with a clear view of the sky during

operation and if applicable information that the EPIRB may be interfaced to an external
GNSS receiver.
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4.12.2 Float-free arrangement labelling

(A.662(16)/2.9) The float-free arrangement shall carry a label or labels indicating clearly with
any text used provided in at least English:

a) the operating instructions for manual release in pictorial form;

b) the category (see Clause 1);

c) the stowage and operating temperature ranges of the float-free arrangement;

d) the maintenance and/or replacement date for the release mechanism, if applicable.

If the operatlng instructions Iabel is not readlly VISIb|e and readable in the installed arrangement,

the instr suitable
for instgllation close to the float-free arrangement.

4.12.3 | Battery labelling

The batjery shall be marked indelibly and legibly with the battery type, voltage, expiratjon date
(month and year) and as appropriate, precautions associated with handling’and disposial.

Additionjally, a label shall be applied to either the interior of the ERIRB in a conspicuouis place
or on the battery pack itself warning that unauthorized battery replacement may lead tp failure
such as|the following.

WARNING! Regulated lifesaving device. Unauthorized battery replacement may lead tq failure.

4.13

nstallation
(See 6.2.2 and 6.13)

The insfalled EPIRB shall:

a) (MS[C.471(101)/A.2.6.1) have logal manual activation;, remote activation may lalso be
provided from the navigating bridge, while the device is installed in the float-free mpunting;

b) (MS[C.471(101)/A.2.6.3) be designed to release itself and float-free before redching a
water depth of 4 m at a list or trim of any angle.

5 Technical charagcteristics

5.1 Transmitted.frequency

(See 6.14{1)
C/S T.0p&first generation EPIRBs d|stress alertmg S|gnal shaII be transmltted on a fréquency
in the 486-MHzband-as—specifiedinthe-Cospas 6 MHz—ehannetassignmen table in

C/ST. 012

The second generation EPIRBs distress alerting signal shall be transmitted at the frequency
specified in C/S T.018.
5.2 Signal and message format

(See 6.14.1)

(MSC.471(101)/B.1) The technical characteristics of the transmitted signal and the message
format shall be in accordance with the requirements of the Cospas-Sarsat System document
C/S T.001 or C/S T.018 as applicable.

For FGBs, the first 406 MHz transmission (with or without encoded position) shall not occur
prior to the requirements of C/S T.001 but within no more than 2 min of activation of the EPIRB.
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For SGBs, 406 MHz transmissions shall commence in accordance with C/S T.018.

Measures shall be taken to ensure that 406 MHz transmissions take priority and do not clash
with either 121,5 MHz or AIS transmissions. 406 MHz and AIS transmissions shall be
interleaved. The EPIRB software shall monitor projected transmission timings and in the event
that the software sees a potential clash occurring, the 406 MHz transmission shall take
precedence over the AIS transmission. It is acceptable to either shift the 406 MHz signal within
the randomization requirements of Cospas-Sarsat, or omit a single AlS pulse from the sequence
of eight pulses in order to avoid the clash.

For second generation beacons, when the cancellation function is initiated, the 121,5 MHz
homing signal and the AIS locating signal may be stopped immediately or may continue until
the beag¢on shuts off.

5.3 Dlistress message memory
(See 6.141)

(MSC.4Y1(101)/B.2) Provisions shall be included for storing the fixed portion of the [distress
message in the EPIRB using non-volatile memory.
5.4 Bleacon identification code

(See 6.14{1)

(MSC.471(101)/B.3) A unique beacon identification codée shall be made part of all 406 MHz
messages. For EPIRBs compliant with C/S T.001 thisdentification code shall include g 3-digit
maritime identification digits (MID) code to denote thé“country in which the beacon is registered,
followed by either

a) the trailing 6 digits of the ship station idéntity in accordance with Recommendation ITU-R
M.585, Assignment and use of identities’in the maritime mobile service, or
b) a unjque serial number, or

c) a radlio call sign.

Preferemce is given to the method in sub-paragraph a) above.

For EPIRBs compliant, with C/S T.018 this identification code shall include a 3-digit maritime
identificgtion digits (MID) code to denote the country in which the beacon is registered, followed
by a unique serial qumber and either the maritime mobile service identity or a radio call sign.

5.5 11,5 MHz homing signal

(See 6.14[2.and Annex D)

(MSC.471(101)/B.4) The 121,56 MHz homing signal shall:

a) have a 121,5 MHz transmitting duty cycle not less than 50 % (1,125 s on, 1,125 s off) and
if more than 50 %, the on time shall be increased beyond 1,125 s and the off time reduced
accordingly. In addition the signal may also be interrupted for up to a maximum of 2 s during
the transmission of the 406 MHz signal and if applicable for the transmission of a Morse
letter or an AIS burst (see Figure 2);

The following formula shall be used to determine the minimum 121,5 MHz swept tone
transmission time. In any time period 'T" seconds

Minimum 121,5 swept tone transmission time in time
'T'=(T—((X1 x (T, +2)) +(0,056 xX2)))/2s

where

X1 is the number of 406 transmissions in time 'T";
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is the number of AIS messages in time 'T" (an AIS message is a single transmi

ssion of

duration 26,7 ms, thus there are 8 of these messages in a burst, which occurs once

per minute);

is the total Morse character transmission time (including gaps) in seconds
Morse character transmitted);

not commence 121,5 MHz transmissions until after the first 406 MHZ\ fransmiss|
withln 5 min of activation of the EPIRB;

be i
schgduled 121,5 MHz homing signal (or Morse letter tone transmission), for a m
period of 50 ms. After the interruption for the AIS transmission the 121,5 MHz trans
shall continue as if it had not been interrupted (see Figure.-2); and

terrupted for the transmission of the AIS signal when the AlSysignal coincide

comply with Annex D.

P

Example of AIS signal interrupting the 121,5 MHz homing signal

NOTE: The 121,5 MHz signal may sweep downwards (as shown) or upwards.
(Not to scale)

[ 121,5 MHz [ AIS signal

(0 if no

with the exception of the sweep direction and if applicable the transmission of a Morse letter,
meet the technical characteristics of Appendix 15 of the ITU Radio Regulations. The sweep
may be either upward or downward;

if the 121,5 MHz homing signal in the EPIRB is required to include a Morse letter,
transmitted as a series of tones modulated on the 121,5 MHz carrier, then the modulating
frequency shall be 1 000 Hz + 50 Hz, the dot duration shall be 115 ms + 5 %, the dash
durgffion shall be three times the dot duration an € Morse letier shall be transmi

each 406 MHz signal transmission, prior to the start of the swept tone transmissi
Morge transmission shall contain the relevant number of dots, dashes and gaps“ap
to thie Morse letter required to be transmitted by the relevant related regulation or s

ed after
on. The
plicable
andard;

ion, but

5 with a
aximum
mission

IEC

Figure 2 — AIS and 121,5 MHz signal interleaving

AIS locating signal

(See 6.14.3 and Annex E)

(MSC.471(101)/B.5) The AIS locating signal shall:

a) transmit in accordance with recommendation ITU-R Rec M.1371,

b) start after the first 406 MHz satellite message, but within 5 min of activation of the EPIRB

and ensure the AlS signal does not conflict with a scheduled 406 MHz satellite signal,;
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c) broadcast the Cospas-Sarsat beacon 15 HEX-ID in the AIS message 14, alternating with
the text "EPIRB ACTIVE" on AIS1 and AIS2;

NOTE For SGBs this is the 15 Hex ID truncated version of the 23 Hex ID.

d) indicate in the transmitted AIS locating signal when the included position fix is more than

5 mi
e) com

n old;
ply with Annex E and the requirements of 5.2.

5.7 GNSS receiver and position reporting

(See 6.14

The GN
followin

When tH

a) (MS
5 mi

NOTE

to de

b) (MS
tran
betw

.4 and Annex B)

S receiver used in the EPIRB shall comply with the requirements of Annex B

and the

.
e EPIRB is activated:

C.471(101)/A.4.1) the GNSS position fix shall be updated at interyals of no m
n and shall then be encoded into the next 406 MHz and AIS tranSmissions;

If the GNSS position fix is obtained within 2 s of the next 406 MHz or,AlS-transmission, it is 4
ay updating the position until the next transmission.

C.471(101)/A.4.2) when an updated fix, obtained with~a clear view of the
Emitted in the AIS message for the first time, after each updated position fix, f
een the transmitted and the actual position shall not exceed 30 m assuming a

bre than

cceptable

sky, is
he error
irift rate

updated
updated
bsition.

of 3lkn. However if this requirement cannot be meét\for 5 consecutive burst sequences
(5 mlin), then provide the best available position.in the next AIS message. If no
position is available then continue to send the lastravailable position until either an
position is available, or 4 h have elapsed, at which time revert to sending default p
5.8 RLS
(See 6.14]5)
5.8.1 RLS capability

EPIRBs
RLS fun
Commu
achieve

First ge
one oth{
not sup
have pr

may optionally be provided with return link service (RLS) functionality. If provi
ction shall comply with.the RLS requirements of C/S T.001 or C/S T.018 as ap
hication of return-link messages between the GNSS receiver and the EPIRB
4 using the IEC-64162-1 RLM sentence (see Annex G) or a proprietary senteng

neration ERIRBs with RLS capability should have provision for encoding with
br location)protocol, in addition to the RLS location protocol, for use in countries
port or permit the use of RLS. Second generation EPIRBs with RLS capability
pvision for encoding with just rotating field #0, in addition to rotating fields #2

for use

Hed, the
blicable.
can be
e.

at least
that do
should
and #0,

n'countries that do not support/permit the use of RLS.

5.8.2

RLS self-test

When a self-test of the EPIRB is performed (see 4.3.4.1 or 4.3.4.2 as applicable) the RLS
indicator shall operate in addition to other pass/fail indicators, to indicate to the user that the
EPIRB is programmed with an RLS location protocol and that the indicator is functioning
correctly. If an RLS EPIRB is programmed with any protocol other than the RLS location

protocol

, then the RLS indicator should not provide an indication.
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5.9 Power source

5.9.1 General
(See 6.15.1, 6.15.3 and 6.15.4)

(MSC.471(101)/A.2.4) The battery shall have sufficient capacity to operate the EPIRB in
conjunction with all other features and functions (for instance the low-duty cycle light, the
121,5 MHz beacon, the internal GNSS receiver and the AlS locating signal) for an uninterrupted
period of at least 48 h, under the extreme operating temperature conditions corresponding to
the class of the EPIRB.

Battery connections shall be such as to prevent reversed polarity or incorrect installation when
connected to the EPIRB.

If the ERIRB battery is declared user-replaceable by the manufacturer, it should hot'be possible
without fthe use of tools. In addition, provision shall be made to ensure watertight intggrity of
the beag¢on and the battery during and upon replacement of the user-replaceable battery.

5.9.2 Battery life and expiry date
(See 6.151)

The life|of the battery as defined by its expiry date shall be at(least three years.

The exgiry date of the battery shall be the battery manufacturing date plus no more than half
the useful life of the battery.

The usefful life of the battery is defined as the peried of time after the date of battery manpfacture
that the|battery will continue to meet the input*power requirements of the EPIRB for|at least
48 h undler worst case conditions, after allowing for all losses over the useful life of the|battery.

To defirle the useful life of the batteryythe following losses at the temperature of +20 °C + 5 °C
shall be|included, in addition to the-power required to operate the EPIRB:

a) self-testing (including any special self-test modes (for instance the GNSS self-test fequired
in 4/13.4.4), as recomménded by the manufacturer or as required by the administration,
whidhever is more demanding;

b) self-discharge of the-battery;
c) stangd-by loads:

EXAMPLHE A batterythat has a useful life of 10 years from the date of manufacture, cannot have an expiry date that
exceeds g years from the date of manufacture and would have to be capable of providing enough power fof 10 years
of self-tedtings self-discharge and stand-by loads in addition to the operational power requirement of the HPIRB.

5.9.3 Expiry date indication
(See 6.15.2)

The EPIRB shall be clearly and durably marked with the battery expiry date (see 4.12.1 ¢)).

5.9.4 Reverse polarity protection
(See 6.15.3)

It shall not be possible to connect the battery with the polarity reversed.
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5.10 Antenna characteristics

(See 6.16

)

The EPIRB shall meet the EIRP and antenna requirements and characteristics of C/S T.001
and C/S T.007 or C/S T.018 and C/S T.021 as applicable.

6 Methods of testing and required test results

6.1 General

6.1.1

The EP
of Claus
it shall 4

6.1.2

(MSC.4
safety s
406 MH|
satellite
transmis

Nationa

a) (MS
type
with
this
1) A
2)

A
q
g
q

b) (MSE

proc|
T.00
Sec

Purpose

RB shall be tested to confirm that it meets the environmental and other requi
es 3 and 4, which can be achieved by testing it in accordance with Annex.A}In 4
Iso comply with the requirements of 6.1.2.

Type approval of EPIRBs operating in the Cospas-Sarsat system

1(101)/C.1) EPIRBs forming an integral component of the global maritime distH
ystem and operating through the Cospas-Sarsat satellite system in the frequen

system, avoid harmful interference to the spaceborne equipment, exclude unau
bsions, and to provide reliable data to rescue coordination centres.

administrations should:

.471(101)/C.2.1) ensure, as part of national type approval procedures, that i
of EPIRB to be deployed on board ships is tested to confirm that it is in acc
the performance standards for EPIRBSs; confirmation that the EPIRB meets
performance standard (IMO MSC:471(101)) can be achieved by either:

erforming, or having performed,wunder national procedures, all appropriate tests

ccepting type approval test\results obtained through the Cospas-Sarsat type @
rocedure for first generation beacons (Cospas-Sarsat document C/S T.007
Lospas-Sarsat type approval procedure for second generation beacons (Cospas
ocument C/S T.021)\and confirmed by the delivery of a Cospas-Sarsat Type /
Certificate; and

C.471(101)/C.2.2) encourage national type approval authorities to deve
edures compatible, to the extent possible, with Cospas-Sarsat system documn
7 or C/S-T£021 as appropriate and, if necessary, in consultation with the Cospa
etariat.

all’be normally carried out at test sites accepted by the type approval autho

y to 406,1 MHz shall be type approved to ensure the integrity of the Cospas

rements
ddition,

ess and
cy band
-Sarsat
thorized

hny new
brdance
art B of

;and/or

pproval

or the
5-Sarsat
pproval

op test
ent C/S
5-Sarsat

ity. The

operating

normally before testlng commences. If the test S|te accepted by the type approval authorlty is

also an

accepted Cospas-Sarsat test facility, both series of tests may be combined.

The Cospas-Sarsat tests consist of the following:

a) electrical and functional tests at constant temperatures (minimum, normal test conditions

and

maximum);

b) thermal shock test;

c) oper

ating lifetime at minimum temperatures;

d) frequency stability test with temperature gradient;

e) satellite qualitative tests;

f) beacon antenna tests;

g) navigation system test;
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h) beacon coding software; and

i) miscellaneous tests.
6.1.3 Power supply

Electrical power shall be supplied during performance tests normally by the batteries which
form a part of the equipment. For type-approval tests, a minimum of three sets of batteries shall
be submitted.

6.1.4 Warm-up period

Warm-up periods, or their absence, prior to making measurements to determine compliance
W|th th IUL{U;IUIIICIItb Uf “Iia dUbulllCllt, dl'c dCﬂllUd ;II CIIS TGGAI, scbt;ull AZ Ul CI’:‘ T018,

Section|A.2 as appropriate.

6.1.5 Instructions

Adequate information shall be provided to enable the equipment to_(be* properly |set up,
maintained and operated during the type testing.

6.1.6 Additional facilities

(See 4.2 )

=

If the equipment contains any additional facilities such as’RLS functionality or the possgibility of
connectjng external navigation data, they shall be operational in the manner that caus¢s worst
case loading on the battery (for example internal GNSS receiver not allowed to aghieve a
position|fix) for the duration of all tests, except if specified otherwise herein.

6.1.7 Audible and visual indications

During festing, all audible and visual indications including the low-duty cycle light shall be
operatignal.

6.1.8 Preparation of EPIRB-for type-approval testing

For the jpurpose of performance testing, the EPIRB shall be specially programmed to fransmit
data bursts encoded using (C/S T.007 or C/S T.021 as applicable) the test profocol of
appropr|ate type and férmat, when the EPIRB is activated.

Evidence of compliance with all the requirements of this subclause shall be submitted by the
manufagturer before testing commences.

EPIRB($)shall be configured for testing in accordance with either C/S T.007 or C/S T.021 as
applicabte. Both fully packaged EPTRBS with antenna attached (radiated test samples)and 50 Q
antenna port EPIRBs (conducted test samples) shall be provided and shall be tested as required
by Clause A.1 and Clause A.2. All homing devices shall be prepared for test transmission as
required by the national authority. Transmission of distress signals on distress and safety
frequencies shall be avoided, for example, by frequency offset of the 121,5 MHz homing signal
in accordance with either C/S T.007 or C/S T.021 as applicable.

6.1.9 Test conditions
6.1.9.1 Normal test conditions

Normal temperature and humidity conditions for tests shall be any convenient combination of
temperature and humidity within the following ranges:

air temperature: +15 °C to +35 °C;

water temperature +15 °C to +25 °C;
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relative humidity: 20 % to 75 %.

Tests shall be carried out under normal test conditions, unless otherwise stated.

NOTE U

6.1.9.2

nless specifically stated otherwise, water means domestic tap water or its equivalent.

Extreme test conditions

For tests at extreme temperatures, measurements shall be made in accordance with the
procedure specified in IEC 60945.

Applicable operating temperature ranges:

For
For
For
For

Applicalble stowage temperature ranges:

class 0 EPIRBs: -55°C to +70 °C
class 1 EPIRBs: -40 °C to +55 °C
class 2 EPIRBSs: -20 °C to +55 °C
loat-free arrangements: =30 °C to +65 °C (all classes)

For
For
For
Floa
Floa
Floa

6.1.10

All tests|
Clause

6.1.11

For the
(see 6.1
tester),
(15 Hex
appropr
output)

class 0 EPIRBs: -55°C to +70 °C
class 1 EPIRBs: -40 °C to +70 °C
class 2 EPIRBs: -30 °C to #70 °C)
-free arrangements class 0: -55 °C 4o ¥70 °C
-free arrangements class 1: -40. € to +65 °C
-free arrangements class 2: -30 °C to +65 °C
Test sequence

shall be performed on one or more radiated and conducted test samples as de
A.1 and Clause A.2.

Performance check

purpose of this dacument, a performance check consists in activating the
.8) and checking,)using suitable test equipment (for example a hand held

ID and all_t44 message bits (FGBs) or 23 Hex ID and all 250 message bits (S
ate), the-pfesence of auxiliary radio-location device transmissions (homing tra
hnd the.presence of an AIS locating device transmission.

fined in

EPIRB
beacon

the 406 MHz trahsmitted frequency (single burst only), the 406 MHz digital message

GBs) as
nsmitter

6.1.12

Performance test

For the purpose of this document, a performance test consists in activating the EPIRB (see
6.1.8) and:

For FGBs measuring the following, over at least 18 bursts, as defined in C/S T.007 Annex A:

a) 406
b) 406
c) 406
d) 406
e) 406
f) 406

MHz transmitted power output;

MHz digital message;

MHz digital message format and structure (bit rate and stability only);
MHz modulation;

MHz transmitted frequency; and

MHz spurious output.
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For SGBs measuring the following, over at least 35 bursts, as defined in C/S T.021 Annex A:

a) 406
b) 406
c) 406
d) 406
e) 406
f) 406
g) 406
6.2 G

6.2.1

(See 4.2)

The req

The req
Sarsat

The req

Annex A.

If the eq
as a mi
T.021 if
device

shall me

The req

6.2.2

(See 4.2

MHz transmitted power output;

MHz carrier frequency stability (short term only);
MHz chip characteristics;

MHz error vector magnitude (EVM);

MHz spurious output;

MHz first burst delay and repetition period; and

MHz message structure and content.

enerat-tests
EPIRB

Llirements of 4.2 a) shall be verified by the tests in 6.3.8.

uirements of 4.2 b) are considered verified by successful-completion of the
ype approval tests specified in 6.1.2.

uirements of 4.2 c) are considered verified by successful completion of all

uipment contains any additional facilities, the\manufacturer shall provide evider
himum, they meet the appropriate requirements of IEC 60945 and C/S T.007
applicable to satisfy the requirementsCof 4.2 f). In addition, any internal na
global navigation satellite system (GNSS) receiver) or external navigation dg
et the requirements of Annex B.

Llirements of 4.2 g) shall be verified by inspection.

Float-free arrangements

), 4.2 e) and 4.6.2)

The EPI
temperd

RB installed in(the automatic release mechanism shall be subjected to a test a
ture in each._orientation below and to a test at the extreme operating tempera

Cospas-

tests in

ce that,
or C/S
vigation
ta input

normal
tures of

the floaf-free me€hanism in only the normal mounting position, before being submegrged in

water,

t normal.temperature for all tests. The water temperature shall be noted.

The follpwing tests may be performed in any sequence.

The test at normal temperature shall be performed six times with the equipment rotated each

time as

follows:

— normal mounting position (as defined in the equipment manual, see 4.11);

— rolling 90° to starboard;

— rolling 90° to port;

— pitching 90° bow down;

— pitching 90° stern down;

— upside-down position.

The EPIRB shall be automatically released and float-free of the mounting before reaching, at
any orientation, a depth of 4 m or, at a water pressure equivalent to that depth, namely 39,2 kPa.
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The tests at the extreme temperatures shall be performed, after storage at the float-free
mechanism extreme operating temperature for a minimum period of one hour, in the normal
mounting position(s) only, as defined in the equipment manuals. The EPIRB and float-free
mechanism shall be taken from the storage temperature and shall immediately be placed in the
water and shall be rapidly subjected to a depth of 4 m or an equivalent water pressure. If the
EPIRB is not released from the float-free mechanism before a depth of 4 m is reached, then the
EPIRB shall be held at a depth of 4 m for a maximum period of 10 min, during which time, if the
EPIRB is released, the test shall be considered passed.

In addition, during the tests at extreme temperatures the EPIRB shall activate, as indicated by
the light on the EPIRB flashing, within 10 min of the point at which the EPIRB is released from
the float-free mechanism or reaches a depth of 4 m (or its equivalent), whichever occurs first.

Where there is some delay between removing the EPIRB from the environmental chamber and
submerging it in water, precautions shall be taken to minimise changes  nJthe| EPIRB
temperdture (for example by insulating the EPIRB from the surrounding air).

Any climatic control devices provided in the equipment may be switched on‘before or dyring the
test.

An inspgction test for mechanical deterioration and/or water penetration shall be carried out
after egch release of the EPIRB from its float-free mechHanism. Subject to satisfactory
performpnce checks, as defined below, opening of the EPIRB’to check for water ingr¢ss may
be delayed until the completion of all tests.

The performance check as described in 6.1.11 shall be'carried out after each series of feleases
and at dach specified temperature.

6.3 Qperational tests
(See 4.3)

6.3.1 Prevention of inadvertentiactivation

a) (4.3(1 a)) By inspection.

b) (4.3]1 b)) By the tests that are included in 6.5.2.
c) (4.3|1 c)) By successfulr\completion of the Cospas-Sarsat type approval specified in 6.1.2.

6.3.2 Immersion,tbuoyancy and drop into water

6.3.2.1 Immersion test

(See 4.3.2 a))

The testissincluded in 6175 and 6 17 9.

6.3.2.2 Buoyancy test
(See 4.3.2 b))

With the antenna deployed in its normal operating position, the EPIRB shall, when rotated to a
horizontal position about any axis, be submerged in fresh water just below the surface, and
when released pass through an upright position within 2 s.

NOTE Fresh water is defined as normal domestic tap water.

In calm fresh water, the EPIRB shall float upright with the lowest part of any antenna outside of
the EPIRB body a minimum of 40 mm above the waterline.

The reserve buoyancy of the EPIRB shall be at least 5 % when determined by one of the
following methods:
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a) the complete unit shall be submerged and the buoyant force shall be measured with a scale.
The buoyant force shall be divided by the weight of the unit. The result shall be at least

0,05

b) the location of the waterline shall be determined on the floating EPIRB. The calculated or
measured volume of the unit above the water-level shall be divided by the calculated or
measured volume below the water-level. The result shall be at least 0,05.

6.3.2.3

Drop test

(See 4.3.2 ¢))

The test is included in 6.17.6.

6.3.3
6.3.3.1

(See 4.3.

The EPI

The salf
0,1%s

The salf

Activation
Test for salt water activation
a))

RB shall be floated in a 0,1 % salt solution and shall then activate, within 15 s

used for the test shall be sodium chloride (NaCl) containing, when dry, not m
bdium iodide and 0,03 % total impurities.

solution concentration shall be (0,1 + 0,01) % by weight.

The sollition shall be prepared by dissolving (1 £ 0, })\parts by weight of salt in 1 000

weight d

In additi
in Tablg
Table 1
to dry, t

This tes

6.3.3.2

(See 4.3.

f distilled or demineralized water.

on, all other combinations of EPIRB, float free release mechanism and controls

bre than

parts by

bs listed

1 not already tested, shall be checked for correct performance in accordance with

including after being automatically activated and removed from the water and
he EPIRB then deactivates within one minute.

t may be combined with the testin 6.2.1.

Test for repetitive manual activation and deactivation

b))

By inspg¢ction andidemonstration.

6.3.3.3

Test of low-duty cycle light

allowed

(See 4.2

)l and 4.3 .3 c))
7 B 77

The time from EPIRB activation to the commencement of the first flash of the low-duty cycle
light shall be checked at the normal temperature, when the EPIRB is both manually and
automatically activated (this part of the test may be combined with the test in 6.3.3.1), to be
within 2 s (manual activation) and 15 s or prior to the first 406 MHz transmission if sooner
(automatic activation).
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The effective luminous intensity, flash duration and flash rate shall be checked at the normal
temperature and at the extreme temperatures. The effective luminous intensity shall be defined
by the following formula as indicated in IMO Resolution MSC.81(70) — Testing of life-saving
appliances, 10.4.9:

2
I i-dt
4

0,2+(l2—t1)

where
i is the instantaneous intensity;

0,2 is the Blondel-Rey constant;
t, —ty | are the time limits of integration in seconds at which the intensity is i or\greater.

The effgctive luminous intensity shall be at least an arithmetic mean of 0,5,¢d over the entire
upper hemisphere as determined below. The flash rate shall be 20 to 30 times per mintte. The

flash dufation shall be between 1076 s and 10~! s.

The efféctive luminous intensity shall be measured at 49 points ©Qver the upper hemisphere of
the EPIRB. The EPIRB shall be floated in a container of fresh water to determine its waterline,
which shall then be marked on the body of the EPIRB and used-’as the baseline for the fpllowing
tests. This line represents the 0° elevation plane used as‘a reference point for the fpllowing
measur¢ments. The effective luminous intensity shall be_ méasured at the azimuth and €flevation
angles fequired by Table 2. The arithmetic mean effective luminous intensity of all 4P points
shall belat least 0,50 cd. No points shall have an effective luminous intensity of less than 0,2 cd.

Table 2 — Effective fuminous intensity

Azimuth Elevation
10 20 30 40 50 60 70 80 90
0
44 NR NR NR NR NR
9 NR
13b NR NR NR NR NR
18D NR
226 NR NR NR NR NR
27p NR
315 NR NR NR NR NR
Key
NR Measurement not required
NOTE Where the tests required at extreme temperature cannot be carried out within the environmental chamber,
other methods can be used which approximate the required conditions.

The colour of the light shall be determined to be white by visual inspection.

6.3.3.4 Test of the night vision light
(See 4.2 i)

The average radiant intensity, flash duration and flash rate shall be checked at the normal
temperature and at the extreme temperatures.
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The data sheet(s) for the indicator(s) used to generate the night vision light shall be inspected
to ensure that the wavelength of the light is between 770 nm and 890 nm.

The arithmetic mean of the radiant intensity over the upper hemisphere above 20° shall not be
less than 2,5 mW(/sr. The flash rate shall be 20 to 30 times per minute. The flash duration shall
be between 66 ms and 500 ms.

The radiant intensity shall be measured at 41 points over the upper hemisphere of the EPIRB.
The EPIRB shall be floated in a container of fresh water to determine its waterline, which shall
then be marked on the body of the EPIRB and used as the baseline for the following tests. This
line represents the 0° elevation plane used as a reference point for the following measurements.
The radiant intensity shall be measured at the azimuth and elevation angles required by
Table 3] The arithmefic mean radiant intensity of all 47 points shall be not be Tess {han 2,5
mW(/sr. No points shall have a radiant intensity of less than 0,25 mW(/sr.

Table 3 — Radiant intensity

Azimuth Elevation
20 30 40 50 60 70 80 90
D
45 NR NR NR NR NR
90 NR
185 NR NR NR NR NR
180 NR
2p5 NR NR NR NR NR
2y0 NR
315 NR NR NR NR NR
Key

NR Mepsurement not required

NOTE MWhere the tests required at extreme temperature cannot be carried out within the environmental ghamber,
other mg¢thods can be used which*approximate the required conditions.

6.3.3.5 Tests for4.2 1) and 5.7

The intgrnal GNSS receiver shall comply with the requirements of Annex B.

6.3.3.6 Tests for 4.2 k), 5.2 and 5.5

The 121,5 MHz beacon shall comply with the requirements of Annex D.

6.3.3.7 Tests for 4.2 m), 5.2 and 5.6

The AIS locating signal shall comply with the requirements of Annex E.

6.3.4 Self-test
(See 4.3.4)
6.3.4.1 EPIRB self-test

The self-test mode of the EPIRB shall be activated. The digital message generated shall be in
accordance with the requirements of 4.3.4.2 or 4.3.4.3 as applicable.
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The automatic reset of the test facility and the indication of the self-test mode shall be checked
by inspection.

The self-test shall comply with either C/S T.007 A.3.6.1 and A.3.6.2 or C/S T.021 B.13 as
applicable.

The 121,5 MHz auxiliary radio-locating device signal shall be checked to ensure it does not
exceed three audio sweeps or 1 s, whichever is greater, during self-test.

The AIS locating signal shall be checked to ensure that it transmits two single VHF pulses
lasting no more than 26,7 ms each, one transmitted on AIS 1 and the other on AIS 2. The pulse
shall copsist of an AIS Message 14 containing the Hex ID of the EPIRB on one channel and
"EPIRB|TEST" on the other channel. Valid AIS slot timing is not required.

The self-test transmissions shall be checked to ensure that they are transmitted.in asjcending
order off{frequency.

The mdnufacturer shall provide documented evidence that self-test failures are gorrectly
indicatefd.

6.3.4.2 GNSS self-test

The GNES self-test shall comply with either C/S T.007 A.3.6:3 or C/S T.021 B.13 as applicable.
The Al{ locating signal shall be checked to ensure it\scomplies with E.2.7.2.

6.3.5 Exterior, colour and retro-reflecting material

(See 4.2 n) and 4.3.5)
By inspg¢ction of the EPIRB, verify:

a) that there are no sharp edgges-that may damage an inflatable survival craft;
b) its colour;
c) the area and placement of the retro-reflective material.

By inspgction of evidence’of compliance with IMO Resolution A.658(16) for the perfgrmance
requirerents of the retro-reflecting material.

6.3.6 Lanyard

(See 4.3.6)

By inspection of evidence submitted by the manufacturer that the fanyard meets the specified
requirements.

6.3.7 Exposure to marine environment
(See 4.3.7)

By test (see 6.17.10, 6.17.11 and 6.17.12) or by inspection of the evidence submitted by the
manufacturer that the materials used, including any coloured external coating, have been
previously tested and are unlikely to be affected adversely by seawater or oil or prolonged
exposure to sunlight.

By inspection of the evidence submitted by the manufacturer that the method used protects
from corrosion the mechanism used in the bracket, which prevents the EPIRB activating while
in the bracket.
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6.3.8 Ergonomics
(See 4.3.8)

The following tests are designed to demonstrate that the EPIRB can be removed from its
bracket, safely carried to a survival craft and then operated by a wide range of human subjects.

These tests may be performed by the manufacturer or the test facility. If they are performed by
the manufacturer, then reasonable supporting video evidence shall be provided to the test
facility demonstrating compliance.

The tests shall be performed by subjects who meet the requirements of 4. 3 8. The person with
small hg d pds shall
carry out the tests whlle wearmg the gIoves from an immersion suit of appropria
(complyjng with the IMO Life-Saving Appliance Code Resolution MSC.48 (66), section [2.3).

Actions|a) to c) and e) below shall be demonstrated and shall be sieadily and easily
accompl|ished with a single hand (while if necessary the EPIRB is supported by some[means)
by both|the test person with small hands and the test person with large‘hands. Action|d) shall
be dempnstrated and shall be readily and easily accomplished with ‘both hands kept [free (so
that they can, if required, grip or hold the ladder) by the same testpersons.

a) The|EPIRB can be removed from its bracket.

b) Each individual control on the EPIRB can be activated @nd deactivated.

c) Any|hands free carriage means can be deployed (destowed), then can be fitted (aftached)
to tHe person and if necessary adjusted to ensuré.a good fit.

d) Aftel being prepared as in ¢) above the EPIRB*can be securely carried hands-fr¢ge while
climping up and down a vertical ladder at least 3 m in height.

e) Thellanyard can be deployed.
If instrugtions for deployment and use of the hands-free carriage means are provided gither on
the product or in the manual, these shall be easily understood. The test facility shal| use its

best judgement to determine .that the instructions provide adequate guidance to an
inexperienced user.

The mirlimum breaking forece 'of any hands-free retention means shall be demonstrated by the
inspectipn of evidence submitted by the manufacturer that it meets the specified requifements
of at legdst 245 N.

6.3.9 Indication of insufficient battery energy

(See 4.3.9

—~

Th it o daoamanateotad L“. aaticfantary ~Aopmanlati s f toqtina 1 on~nnarAo A th
IS re\.'ullUIIIUIIL S oot atcyud SatSTactoTy CUTTpPTC o U (T Sty i acooraarl ce wi

C/S T.007 or C/S T. 021 as applicable.

s<

6.4 Control and indicator functions
(See 4.4)

The requirements of 4.4.1 shall be verified by inspection and demonstration.

If appropriate, remove the EPIRB from the bracket and ensure that it is not activated by this
action.

The requirements of 4.4.2 are verified by 6.3.3.3, 6.3.4, 6.3.9 and Clause B.4.
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loat-free arrangements

Release

(See 4.5.1 a) and 4.5.1 f))

The requirements of 4.5.1 a) shall be verified during 6.2.2.

The requirements of 4.5.1 f) shall be verified by inspection and demonstration of the mounting

of the E

6.5.2

PIRB in the float-free mechanism.

Test to prevent release when sea water washes over the unit

(See 4.5.

The unit

be mounted, on a suitable test fixture, successively in each method intended for mount

ship, as
for a pe
water-d

3,50 m away from the EPIRB and 1,50 m above the base of the antenna. The nozzle or

shall bs
perpend

The EPI
water fr

6.5.3
(See 4.5.

By test
materia
unlikely

By test

submitted by the manufacturer that the materials used have been previously tested

unlikely

6.5.4

(See 4.5.2

By inspgction during 6.2.2.

b), 4.5.1 c) and 4.3.1 b))

consisting of the EPIRB and its release mechanism installed in its bracket,)if a

described in the equipment manual. A stream from a hose shall bedirected at
riod of 5 min. The nozzle of the hose shall have a nominal diameter‘of 63,5 m
blivery rate of approximately 2 300 | of water per minute. The end-ef the nozzle

moved during the test, so that water strikes the EPIRB.in an arc of at lea
icular to the normal mounting position of the unit.

RB shall not release from its bracket nor shall it aut@matically activate as a rest
bm the hose stream.

Construction materials
d) and 4.5.1 g))

see 6.17.12) or by inspection of the evidence submitted by the manufacturer
s used, including any coloured external coating, have been previously tested
to cause any malfunction of the unit.

see 6.17.10, 6.17.11 and;6.17.12) or by inspection, including the labelling, of ¢

to be duly affected.by seawater or oil or prolonged exposure to sunlight.

External power or data connection

)

ny, shall
ngona
the unit
m and a
shall be
the unit
st 180°

It of the

that the
and are

vidence
and are

6.5.5

Nbt hreckth o red

(See 4.5.3)

By inspection and/or demonstration.

6.5.6

Manual release

(See 4.5.4)

By inspection and demonstration.

6.6 E

(See 4.6)

nvironment
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6.6.1 Temperature

By testing during 6.17.

6.6.2 Icing
(See 4.7 c))

If the manufacturer declares conformance with 4.7 c¢), compliance can be demonstrated by
inspection of the equipment manual to confirm suitable guidance on installation and use under
icing conditions of the float-free arrangement.

6.6.3 _Wind speed

By successful completion of 6.5.2.

6.6.4 Stowage

By testing during 6.17.

6.6.5 Shock, vibration and other environmental conditions

By testing during 6.17.

6.7 Environment for float-free arrangement
(See 4.7 @), b) and d))

By testing during 6.2.2 and 6.17.

6.8

nterference — Electromagnetic compatibility
(See 4.8)

By testing during 6.17.

6.9 Maintenance
(See 4.9)

By inspg¢ction of the.equipment and the equipment manuals (see 6.11).

6.10 Sjafety precautions

(See 4.10)

By test and inspection of the evidence submitted by the manufacturer that the EPIRB and the
battery shall function safely under the conditions stated in 4.10. The manufacturer shall provide
evidence that the battery and the cells making up the battery are either exempt from testing or
have been tested to the United Nations Recommendations on the Transport of Dangerous
Goods, Manual of Tests and Criteria, 7th Revised Edition, PART IIl, Section 38.3
(ST/SG/AC.10/11/Rev.7 as amended).

6.11 Equipment manuals
(See 4.11)

By inspection.
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6.12 Labelling

6.12.1

(See 4.12

Equipment labelling

1)

By inspection.

6.12.2

(See 4.12

Float-free arrangement labelling

2)

By inspection.

6.12.3

(See 4.12,

By insp¢ction.

6.13

I
(See 4.13]

By insps
remote

Automa

6.14 T
6.14.1
(See 5.1 1

By testi

In addit
15 min

betweern
C/IST.0
Annex H
a seque

This tes

Battery labelling

3)

stallation

)

system, set up in accordance with the manufacturer’s instructions.
ic release and float-free operation is verified:during 6.2.2.

echnical characteristics
406 MHz signal characteristics
0 5.4)

ng to C/S T.007 or C/S T.02% as applicable in accordance with A.2.12.

on, the 406 MHz and .AIS transmissions shall be monitored for a period of
pfter activating thexEPIRB at normal temperature to ensure that there are no
the signals. The_timing of all 406 MHz transmissions shall comply with C/S ]

, except thatoccasionally, if required, it is permissible to omit a single AIS puls
nce of eight pulses, if this one pulse would have clashed with a 406 MHz trans

t maybe combined with the testin D.4.4.

bction of the equipment manuals and, if provided, by @ctivation of the EPIRB from the

at least
clashes
.001 or

18 as applicable’ and the timing of each sequence of 8 AIS pulses shall comply with

e out of
mission.

6.14.2
(See 5.5)

The 121

6.14.3

(See 5.6)

121,5 MHz homing signal

;5 MHz homing signal shall be tested to and comply with Annex D.

AIS locating signal

The AIS locating signal shall be tested to and comply with Annex E.

6.14.4
(See 5.7)

The GN

GNSS receiver and position reporting

SS receiver shall be tested to and comply with Annex B.
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The frequency of position update intervals, of no more than every 5 min, shall be demonstrated
during testing to either C/S T.007 or C/S T.021 as applicable.

6.14.5 RLS
(See 5.8)

If the EPIRB includes return link service (RLS) functionality, it shall be tested to and comply
with the RLS tests in C/S T.007 or C/S T.021 as applicable.

6.15 Power source

6.15.1 _Battery capacity test

(See 5.9.2)

Using a| fresh battery pack, the EPIRB shall be activated (at the ambient tempe€rature) for a
period df time as stated by the manufacturer to be equivalent to the loss of battery capdcity due
to self-tgsting, stand-by loads as well as battery-pack self-discharge during’the useful life of the
battery pack (as defined in 5.9.2). The manufacturer shall substantiate’the method |used to
determine this time.

Alternatjvely, at the manufacturer's discretion, the pre-discharge” of the battery (as jutlined
above) may be replaced by the equivalent extension beyond*48 h of the following| battery
capacity and low-temperature test. If using this test method;\the EPIRB manufacturer shall apply
a compensation figure to allow for the fact that the extension period due to loss in| battery
capacity is being carried out at the minimum operating temperature rather than at pmbient
temperdture. This compensation figure shall be substantiated by the manufacturer.

The EP|RB shall be placed in a chamber of nermal room temperature. Then the temperature
shall be| reduced to and maintained at -55 %€ + 3 °C for class 0, =40 °C + 3 °C for clgss 1 or
-30 °C g 3 °C for class 2 equipment for a period of 10 h or some such period as [may be
determined by the type approval authority.

Any climatic control device provided in the equipment may be switched on and for|class 2

equipment the chamber heated_to -20 °C + 3 °C, at the conclusion of the period gpecified
above. The action of the climatic control device and for class 2 equipment, the heating of the
chambef shall be completed*within 20 min.

The eqyipment shall\be activated in its mode of maximum current draw (for instance GNSS
device ¢r interface/drawing maximum current, homing and locating signals drawing maximum
current)[30 min ‘after the end of the period at the applicable stowage temperature of the EPIRB
and shall thenbe kept working continuously for a period of 48 h. The temperatur¢ of the
chambef shall be maintained as specified above for the whole of the period of 48 h.

The equipment shall be subjected to either the test as specified in C/S T.007, Annex A, A.2.3
or the test as specified in C/S T.021, Annex A, A.2.3 (Operating lifetime at minimum
temperature) as applicable at intervals of not more than 6 h and at the end of the period of 48 h.
In addition, at the end of the 48 h period, a performance test (see 6.1.12) shall be performed.

NOTE If employing the alternative test method described above, all references to 48 h can be extended by the
appropriate period.

The EPIRB shall meet the requirements of either C/S T.007, Annex A, A.2.3 (=55 °C for class 0,
—-40 °C for class 1 or —20 °C for class 2) or C/S T.021, Annex A, A.2.3 (-55 °C for class 0,
—-40 °C for class 1 or —20 °C for class 2) as applicable for 48 h.

This test may be combined with the test as described in either C/S T.007, Annex A, A.2.3 or
C/S T.021, Annex A, A.2.3 as applicable (see A.2.12 of this document).
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Expiry date indication

(See 5.9.3)

By inspection.

6.15.3

Reverse polarity protection

(See 5.9.4)

By inspection.

6.15.4

User-replaceable battery

(See 5.9.

For EP
determi

a) H
b) v

g
§

)

RBs declared by the manufacturer to have a user replaceable battery it
ned that:

y inspection the battery cannot be replaced without the use of t00ls;
ith the battery removed from the EPIRB both the EPIRB ‘@nd the battery

.9.3).

6.16 Alntenna characteristics

(See 5.10]

By testi

6.17 E
6.17.1

Environ
for its in

After e
deterior

Before
perform

)
ng to either C/S T.007 or C/S T.021 as applicable, in accordance with A.2.12.

nvironment

General

tended physical conditions-of use.

ach environmental (téest, the equipment shall be inspected for any me
btion and/or for water penetration.

commencing\\the first environmental test and after each environmental
hnce check.shall be made (see 6.1.11).

shall be

shall be

ubjected to the temporary immersion test for portable equipment (IEC 60945:2002,

mental tests are intended to assess the suitability of the construction of the equipment

Chanical

test, a

The follpwing tests shall be made under environmental conditions, as detailed in IEC 6(945. All

these tg

stS; except 6.17.5, 6.17.6, 6.17.10, 6.17.11, and 6.17.12 shall be performed

EPIRB inhstalled in the release mechanism

6.17.2

with the

Dry heat cycle, of IEC 60945

(See 4.6.2, 4.6.4 and 4.7 a))

Both the dry heat storage test and the dry heat functional test in IEC 60945 shall be carried out,
at the appropriate temperatures for the declared class of the EPIRB and float-free release

mechan

ism (i.e. 0, 1 or 2) as specified in 4.6.2, 4.6.4 and 4.7.

A performance test (see 6.1.12) shall be performed at the end of the functional test soak period.

NOTE 1

It can be necessary to remove the EPIRB from the float-free release mechanism in order to carry out the
performance test at the end of the soak period. If necessary, and if this involves opening the environmental chamber,
the temperature of the EPIRB can be re-stabilized before carrying out the test.
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NOTE 2 Where the extreme stowage and/or operating temperature of the float-free mechanism and the EPIRB are
different, the manufacturer can voluntarily elect to test the float-free mechanism and the EPIRB at the same
temperature, provided that this is the more extreme of the two, in which case both items can be tested together.

6.17.3 Damp heat cycle, of IEC 60945

(See 4.6.2, 4.6.4 and 4.7 a))

6.17.4 Low-temperature cycle, of IEC 60945
(See 4.6.2, 4.6.4 and 4.7 a))

Both the low temperature storage test and the low temperature functional test in IEC 60945
shall be carried out, at the appropriate temperatures for the declared class of the EPIRB and

Il I} H La Odl o0 S 40O 4 O 4 (.
ﬂoat-fre.., ICIcasc TeulTariisIiim (1.€. U, T Ul £) do5 SPTCUITNICU T 5.0.4, 5.0.9 dllU 5.7

A perforimance test (see 6.1.12) shall be performed at the end of the functional test.soak period.

NOTE 1 |[It can be necessary to remove the EPIRB from the float-free release mechanism4n order to carnry out the
performarce test at the end of the soak period. If necessary, and if this involves opening the‘environmental|chamber,
the tempgrature of the EPIRB can be re-stabilized before carrying out the test.
NOTE 2 |Where the extreme stowage and/or operating temperature of the float-free, mechanism and the EPIRB are

different, [the manufacturer can voluntarily elect to test the float-free mechanism and the EPIRB at fthe same
temperatyre, provided that this is the more extreme of the two, in which case beth items can be tested together.

6.17.5 | Thermal shock tests
(See 4.3.2 a))
6.17.5.1 IEC 60945 test

NOTE This test is different to the thermal shock test required by C/S T.007, Annex A, A.2.2, Thermal shgck test.

Perform| the thermal shock test for portablezequipment as defined in IEC 60945.

Subject|to a satisfactory performance-check, the opening of the EPIRB to check for water
ingress jmay be delayed until the completion of all tests.

6.17.5.2 Low temperature thermal shock test

The thefmal shock test.for) portable equipment as defined in IEC 60945 shall be repeated but
this tim¢ the EPIRB shall be placed in an atmosphere of =20 °C + 3 °C for one hour|prior to
being immersed in.water at +25 °C + 3 °C.

Subject|to a satisfactory performance check, the opening of the EPIRB to check for water
ingress may.be delayed until the completion of all tests.

This test may be combined with the test in 6.17.9.

6.17.6 Drop test for portable equipment, of IEC 60945

(See 4.3.2 ¢))
6.17.6.1 Drop on hard surface

This test shall be performed on the EPIRB removed from the float-free release mechanism.

6.17.6.2 Drop into water

This test shall be performed on the EPIRB removed from the float-free release mechanism.
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Three drops shall be initiated from a different orientation, namely antenna vertically up, antenna
vertically down and antenna horizontal on one face. A further three drops shall be performed
with the antenna horizontal on the remaining three faces (if the device is spherical, then it shall
be rotated 90° for each drop), these tests may be performed on the same EPIRB or a second
EPIRB at the manufacturer's discretion. When the EPIRB is released for each drop, every effort

shall be

made to release it without imparting a spin to the EPIRB.

Subject to a satisfactory performance check, the opening of the EPIRB to check for water

ingress

6.17.7

may be delayed until the completion of all tests.

Vibration test, of IEC 60945

(See 4.5.

Prior to|

e, 405 ana 47 D))

the commencement of the vibration test the EPIRB shall have its water

sensor

mechanjsm shorted out for the duration of the test by a means defined by the manufactyirer that

is accef
vessel
and sho

The per|

vibration test, rather than during it.

6.17.8

(See 4.5.

The rug
service
attachm
orientat
shall als
equipm
the ma

The EPI

table to the test laboratory. The purpose of this is to simulate conditiohs on

uld still not activate. The EPIRB shall not activate during this test:

formance check as required in IEC 60945 shall be carried lout at the completio

Ruggedness test

e), 4.6.5 and 4.7 b))

jedness test is conducted to give a measurée.of confidence that the equipment
conditions. The EPIRB shall be secureddo the testing equipment through its
ents that would be used for mounting it oh a vessel and shall be mounted in the

o be tested in all other mounting.grientations recommended by the manufactur
nt manual, these tests may heperformed on the same EPIRB or additional ER
ufacturer's discretion. Additional straps or other holding means shall not be us

board a

vhere the EPIRB in its bracket may be subject to both wave washsover and viprations

n of the

Vill meet
normal
nominal

on recommended by the manufacturer'in the equipment manual. In addition, th¢ EPIRB

br in the
IRBs at
ed.

RB(s) shall have its water sensor mechanism shorted out for the duration of the test by

a means$ defined by the manufacturer that is acceptable to the test laboratory. The pufpose of
this is tq simulate conditions’in service (e.g. transportation) where the EPIRB in its bragket may
be both|wet and subjeCt,to being bumped around and should still not activate. The EPIRB(s)
shall nof activate during this test.
The EP|RB(s) 'shall be subjected to the ruggedness test according to the following grofile in
each recommended mounting orientation:

Peak_acceleration: a8 m/s2 with a tolerance of +10 %

Pulse duration: 16 ms or 20 ms with a tolerance of £10 %

Wave shape: Half-cycle sinewave

Test axis: Vertical

Number of bumps: 4 000
After completion of the ruggedness test a performance check shall be carried out.

6.17.9

Immersion test, of IEC 60945

(See 4.3.2 a))

The EPIRB shall be subjected to the immersion test for portable equipment (IEC 60945:2002,

8.9.2).
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Subject to a satisfactory performance check, the opening of the EPIRB to check for water
ingress may be delayed until the completion of all tests.

This test may be combined with the test in 6.17.5.2.

6.17.10 Solar radiation test, of IEC 60945
(See 4.3.7 and 4.5.1 g))

The EPIRB shall be removed from the float-free release mechanism for this test and both the
EPIRB and the release mechanism shall be separately subjected to the test.

If a pla ald, dS dellined In 4. 1.2 15 proviaed, 1t STidll De Inciuded I1n tnis test.

The solar radiation test shall be waived where the manufacturer is able to produce gvidence
that the [components, materials and finishes employed in the EPIRB and the release me¢hanism
would satisfy the test.

6.17.11] Oil resistance test, of IEC 60945
(See 4.3.T and 4.5.1 g))

The EPIRB shall be removed from the float-free release mechanism for this test and both the
EPIRB and the release mechanism shall be separately subjected to the test.

If a pladard, as defined in 4.12.2 is provided, it shall bexincluded in this test.

The oil lesistance test shall be waived where the mahufacturer is able to produce evidehce that
the components, materials and finishes empleyed in the EPIRB and the release me¢hanism
would satisfy the test.

6.17.12| Corrosion test, of IEC 60945
(See 4.3.7, 4.5.1 d) and 4.5.1 g))

The EPIRB shall be removed from the float-free release mechanism for this test and pboth the
EPIRB and the release mechanism shall be separately subjected to the test.

If a pladard, as definedin4.12.2 is provided, it shall be included in this test.

The corfosion test shall be waived where the manufacturer is able to produce evidence|that the
componients, materials and finishes employed in the EPIRB and the release mechanism would
satisfy the test.

6.18 Interference-testing
(See 4.8)

All these tests shall be performed with the EPIRB installed in the release mechanism. In addition
the electrostatic discharge test shall also be performed directly on the EPIRB.

The EPIRB shall be subjected to the immunity to radiated interference and the electrostatic
discharge tests, as detailed in |IEC 60945:2002, 10.4 and 10.9. The performance check
requirement for all tests shall be performance criterion B.

6.19 Spurious emissions
(See 4.8)

The measurement shall be performed only between 406 MHz and AIS bursts.
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The measurements shall be made at the transmitter output at 50 Q using a receiver or a
spectrum analyser with its bandwidth set to between 100 kHz and 120 kHz or its nearest setting

thereto,

over the following frequency bands:

108 MHz to 121 MHz,
122 MHz to 137 MHz,
156 MHz to 162,1 MHz, and

1525 M

Hz to 1626,5 MHz.

No signal level within these bands shall exceed 25 yW (=16 dBm).

This te
C/IST.O
Clause

This tes

6.20 C

(See 4.10]

1, Annex B, B.5 as applicable (A.1.11 of this document) and with the testsreq
D.3, item e) and IEC 61097-14:2010, 7.8.

t replaces the radiated emissions test required by IEC 60945:2002 93"

ompass safe distance

)

This tegt shall be performed with the EPIRB installed in the release mechanism. The

be in ag

6.21 C
(See 4.8)

These t

If there
mechan
emissio

In addit
input or
shall, in
fast trar

The per

cordance with IEC 60945 with the EPIRB not activated:

onducted interference

psts shall be performed with the EPIRB“installed in the release mechanism.

is a connection between the ship's power system and the EPIRB or its
sm, the equipment shall, inxaddition, be tested for compliance with the co
ns requirements of IEC 60945.

on, if the EPIRB has -any signal or control ports, such as an external navigat
a remote activation\system operable from the navigating bridge, then the eq
addition, be tested) for compliance with the conducted radio frequency interfere
sients (bursts)\requirements of IEC 60945.

formance~check requirement for all tests shall be performance criterion B.

12.2.4 or

uired by

test will

release
nducted

on data

Eipment
ce and
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Annex A
(normative)

Sequence of tests

A.1  Compulsory sequence of tests

The following environmental and operational tests shall be conducted in the sequence as stated
here below. All tests shall be performed on a single unit unless stated otherwise.

1 ol I o £ s +lo H N H e | P 4lo
Tests marked—"x may-oeperrormet e matcatrea—sequenceormoveamtme—sequence and

combingd with the related Cospas-Sarsat tests (A.2.12).

A perfofmance check (see 6.1.11) shall be performed before the first test and during|or after
each test.

A.1.1 Set up EPIRBs in accordance with the message format.and homing devices
requirements (see 6.1.8)

A.1[.2 Dry heat test (see 6.17.2 and IEC 60945)

A.1.3 Damp heat test (see 6.17.3 and IEC 60945)

A.1[.4 Low temperature test (see 6.17.4 and IEG60945)

A.1.5 Vibration test (see 6.17.7 and IEC 60945)

A.1[.6 Ruggedness test (see 6.17.8)

A7 Drop on hard surface (see 6.17;6:1 and IEC 60945)
A.1[.8 Drop into water (see IEC 60946 as modified by 6.17.6.2)

A.1.9 Thermal shock test (see 6417.5 and IEC 60945)
A.1[.10 Immersion test (see 6:47.9 and IEC 60945)
x A1 Spurious emissions.(see 6.19)
x A112 Battery capacity-test (see 6.15.1)
A.1[13 Interference-iesting (see 6.18 and IEC 60945)
A.1.14 Conducted’interference test (if applicable) (see 6.21 and IEC 60945)

A.1.15 Limited Cospas-Sarsat type-approval tests

NOTE 1 The purpose of the limited Cospas-Sarsat type- approval tests is to ensure that the EHIRB still
complies with,€0spas-Sarsat requirements after the completion of all the environmental tests.

For tests A.1.2, A.1.3 and A.1.4 both a radiated test sample and a conducted test sample shall
be tested, such that a performance check can be carried out on the radiated sample and a
performance test can be carried out on the conducted sample. For all the other tests above a
single radiated sample shall be used for all tests.

A subset of the Cospas-Sarsat tests shall be repeated on the radiated test sample at the end
of the test sequence as follows:

FGBs — C/S T.007, Test A.2.1 (except transmitter power output and VSWR) at ambient
temperature, Tests A.2.5 and A.3.8.2 in Configuration 5 only.

SGBs — C/S T.021, Test A.2.1 (except transmitter power output and VSWR) at ambient
temperature, Tests A.2.5 and B.14.2.4 in Configuration SN-ON only.

NOTE 2 The manufacturer will agree a method of performing the limited C/S tests on the radiated test sample with
the relevant approval authorities and the test facility prior to commencing the tests.
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A.2 Additional tests

The following additional tests may be performed in any order and at any time.

A.2.1 Test of operational requirements (see 6.3.1, 6.3.3.2, 6.3.4, 6.3.5, 6.3.6, 6.3.8,
6.4,6.5.2,6.5.4,6.5.5,6.5.6, 6.15.2, 6.15.3)
A.2.2 Automatic release mechanism and automatic activation test for class 0, class
1 and class 2 EPIRBs (see 6.2.2). This test may be combined with the test
required in 6.17.5.
A.2.3 Stability and buoyancy test (see 6.3.2.2)
A.24 Salt water activation test (see 6 3.3 1)
A.2l.5 Safety (see 6.10 and IEC 60945)
A.2.6 Compass safe-distance test (see 6.20 and IEC 60945)
A7 Solar radiation test (see 6.3.7, 6.5.3, 6.17.10 and IEC 60945)
A.2.8 Qil resistance test (see 6.3.7, 6.5.3, 6.17.11 and IEC 60945)
A.2.9 Corrosion test (see 6.3.7, 6.5.3, 6.17.12 and IEC 60945)
A.2.10 Signal light tests (see 6.3.3.3 and 6.3.3.4)
A.2.11 Ergonomics tests (see 6.3.8)
A.2.12 Cospas-Sarsat type approval test proceduré in"accordance with C/S T{007 or
C/S T.021 as applicable (see 6.14.1)
A.2.13 GNSS receiver requirements (see 6.14.4*and Annex B)
A.214 121,5 MHz homing device tests (see.6.14.2 and Annex D)
A.215 AIS locating signal device tests(see 6.14.3 and Annex E)
A.2.16 RLS (if applicable) (see 6.14:5)
A.217 Maintenance, installation; equipment manuals and labelling (see 6.9, 6.11,
6.12 and 6.13)
For tests A.2.2 to A.2.11 and.test A.2.13 one or more radiated test samples shall be psed for
testing. [For tests A.2.12, A2,14 and A.2.15 one or more conducted or radiated samples shall
be used| for testing as requijred.
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Annex B
(normative)

Internal and external navigation devices GNSS receivers

General

EPIRBs shall include beacon position data, obtained from an internal navigation device and
may also additionally obtain position data from a source external to the EPIRB. All EPIRBs shall
meet the requirements of Clauses B.3 and B.4. Additionally, those with an external navigation

input shall also meet the requirements of Clause B 2

B.2

(See 4.5.2,6.1.6, 6.5.4 and 6.21)

External navigation devices

If an EPIRB includes the facility to be interfaced to an external navigation-device, in addition to

the intefnal navigation receiver, then it shall comply with the following‘requirements.

a)

b)

The|manufacturer shall provide a list of all the approved external GNSS receivers that have
been tested with the EPIRB to ensure correct operation of the interface. This list ghall be
inclyded in the equipment manual.

The|manufacturer shall provide instructions for connécting and setting up the external GNSS
recelivers in the equipment manual. This information shall include:

1) details of the electrical connections to the EPIRB;
2) the specification of the interface (for instance IEC 61162-1);

3) details of the communications pratecel to be used (for instance Baud rate, Data bits,

d
parity bits) which shall comply with\1EC 61162-1;

list of the IEC 61162-1 senterices that the EPIRB can handle, which shall as a minimum
ihclude (GGA, GNS, and RMC€) and

5) ipstructions on the key settings and parameters of the GNSS receiver (for instafpce map
datum (WGS84/GTRE),.I/O formats, mode of operation).

The | equipment mantal shall also provide information to guide the operator ftowards
max|mizing self-lo€ating performance, including a warning not to obstruct thg GNSS
antenna's view ofithe sky.

4)

Q)

The |manufaeturer shall provide evidence that any malfunction of the navigation ipterface
(for example a'short circuit) does not damage, degrade or prevent the EPIRB from operating
correctly while the malfunction is present.

The |manufacturer shall detail what measures have been taken within the EPIRB goftware
to ensure that erroneous position data is not encoded into the beacon message (see either
C/S T.001, 4.5.5.5 or C/S T.018, 4.5.5.4 as applicable).

If a simulated data stream is used (as permitted by either C/S T.007, A.2.7 c) or C/S T.021,
B.14.4.2.2 as applicable) for the tests in either C/S T.007, A.3.8 or C/S T.021, B.14.4.2.2
as applicable, instead of a GNSS receiver, then in addition, the manufacturer shall
demonstrate the correct operation of at least one of the approved external GNSS receivers
in a typical operational configuration with the EPIRB by successfully completing test T.007,
A.3.8.2.1 with the external receiver, while the EPIRB's internal receiver antenna is masked
to prevent it from acquiring navigation signals. For SGBs the test in T.007, A.3.8.2.1 still
applies, but verify that a position accurate to within 100 m is encoded within the transmitted
message within 5 s of activation. During this test the EPIRB shall be fully operational
(radiating both 406 MHz, 121,5 MHz and AIS signals via the antenna) to ensure that any
interference from the EPIRB does not interfere with the operation of the GNSS receiver.
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B.3 Internal navigation receivers

(See 5.7 and 6.14.4)
The internal navigation device (GNSS receiver) shall comply with the following requirements.

a) The internal navigation device shall comply with the requirements of either C/S T.001,
4551,4552,4553and 4.5.5.4 or C/ST.018, 4.5.5.1 and 4.5.5.2 as applicable.

b) The manufacturer shall provide evidence in the form of a test report from an approved test
house that the GNSS receiver in the EPIRB has been subjected to the tests below, to at
least one of the following standards: IEC 61108-1, IEC 61108-2, IEC 61108-3 or
IEC 61108-5 as applicable. If the EPIRB includes RLS capability, then the standard selected
shalfbetheomeTetatedtothat of the RtES—service provider—fthe EPtHRBdoesTof include

RLS|capability, then the manufacturer should select the latest dated relevant standard that

the GNSS receiver within the EPIRB is programmed to receive and used to encCoede |position

into jts digital message. The following test items of the relevant standard shallbe applied:

— dccuracy (static accuracy, angular movement of the antenna and dyhamic accufacy);

cquisition;

Q)

— Mdrotection (antenna and input/output connections);
— gensitivity and dynamic range (acquisition and tracking);

— (rotection from other shipborne transmitters (L band interference from Ihmarsat
terminals and S band interference from marine radafs);

— position update (slow speed and high speed).

Consideration shall also be given to the ability of the GNSS receiver to obtain valid [position
updates, while onboard a vessel, when subjected to typical interference from shipboard L
band transceiver sources (e.g. Inmarsat Fle€t Broadband). Compliance can be dchieved
either by including a specific warning in thevinstallation and user instructions or by testing
to IHC 61108-5:2020, 5.6.9.3, at the dis¢retion of the manufacturer.

c) Conlpliance with the requirement in b)above shall be taken as satisfying the requirgment in
either C/S T.001, 4.5.5.3 or C/S T:018, 4.5.5.2 as applicable that the internal nayvigation
devite conforms to an applicablerinternational standard.

d) The[manufacturer shall pravide evidence that an internal navigation device cold|start is
forced at every beaconactivation (cold start refers to the absence of time dependent or
posifion dependent data'in memory, which might affect the acquisition of thg GNSS
position).

e) The[manufacturershall detail what self-check measures have been taken within thge EPIRB
software to ensure that erroneous position data is not encoded into the beacon message
(see|either C/S T.001, 4.5.5.3 or C/S T.018, 4.5.5.2 as applicable). This shall include a limit
to the aceeptable range of horizontal dilution of precision (HDOP) with a maximum of 50.

The |intent’is to use locations with a much Iower HDOP to provide positions with an|error of

nog . However, if dnly less
accurate positions with a higher HDOP (still less than 50) are avallable these shall be used
in favour of not providing a position at all.

f) The equipment manual shall also provide information to guide the operator towards
maximizing self-locating performance including a warning not to obstruct the GNSS
antenna's view of the sky.

g) The manufacturer shall clearly mark the position of the internal navigation device antenna
on the exterior of the EPIRB casing together with a warning not to cover or obstruct this
area during use.

h) The EPIRB shall be subjected to the internal navigation device tests in Clause B.4.
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B.4 Internal navigation device tests

B.4.1 General

This test procedure applies to all EPIRBs designed to meet the requirements of this document.
The following test procedure is considered satisfactory for performing the subject tests;
however, it is recognized that alternate procedures may be performed. Such alternate
procedures may be used if the test provider can show that they provide equivalent information.

The tests specified herein are designed to simulate a range of typical operational scenarios in
which EPIRBs could be activated and required to obtain a GNSS fix for inclusion in a transmitted
location protocol message. The tests measure how quickly the EPIRB is able to obtain a GNSS
location[ (Time to first fix (I TFF)) and how accurate that transmitied position is_(location
accuracyy).

The scejparios may be performed in any sequence and in conjunction with other, electri¢al tests
and shall be treated as additional tests (see A.2.13) and may be performed oh a separat¢ EPIRB
if required. In all cases, the tests shall be conducted after the EPIRB has been temperature
stabilizgd at ambient temperature for at least one hour. The tests shall'be performed on a fully
packaged EPIRB, similar to the proposed production beacons, opgerating on its normal power
source and equipped with its proper antenna as defined in 6.1.8/The tests shall be performed
with thg 406 MHz, 121,5 MHz and AIS transmitters radiating, nofmally. The EPIRB shall be
specially programmed to transmit data bursts encoded ,using a test location protocol of
appropr|ate type and format (see C/S T.001 or C/S T.018.as applicable).

A test chamber with the appropriate level of RF shielding (see B.4.3) shall be used, spch that
the EPIRB may radiate normally on 121,5 MHz and AlS. The beacon coding and test ghamber
shielding shall ensure that distress signals are not transmitted on distress and safety
frequencies. Frequency offsetting of the 121,5'MHz homer shall not be permitted.

B.4.2 Test description
B.4.2.1 General

The tesfs specified herein are_designed to simulate typical operational scenarios in which
EPIRBs| could be activated,and required to obtain a GNSS fix for inclusion in a trapsmitted
location| protocol messagé: Because of variations in GNSS satellite coverage in different
locationp and at different.times of the day, testing can only be reliably and repeatably| carried
out in am anechoic chamber using a GNSS simulator. As well as the "typical" condition,| various
paramelers of the,GNSS simulator are then varied to provide a range of scenarios arqund the
"typical'l condition Some of these scenarios are less arduous and other more so to pfovide a
range of tests_that together provide an assessment of the capability of the GNSS regeiver in
the EPIRB, under test. In addition, other test scenarios are also included to check fof issues
such as|GNSS week rollover, change of beacon location around the world and change gf GNSS
date, as Tmay beseenm by a beacomn thatis ot activatedfor severatyears:

Each applicable scenario is run one after the other (the beacon being turned off in between
scenarios to force it to "cold start" each time) and the time to first fix transmission (TTFFT) and
transmitted location are recorded in each case. The results are then analysed and an
assessment of the performance of the GNSS receiver in the EPIRB under test is made.

B.4.2.2 Scenarios

The scenarios are based around a beacon floating in the open sea with a clear view of the sky
from 0° above the horizon with wind force 5 and sea state 4, which represents typical sea
conditions. Movement rates for the beacon in the water due to large waves and for wave wash
over effects are then introduced to provide a range of operational conditions.
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parameters that are varied in these simulations are:

e the rate of change (i.e. the speed the beacon bobs at);

e the degree of change (i.e. the amount the beacon tilts);

e "wash over" effects causing corruption of the ephemeris data download and reduction in
received signal strength.

The motion that has been created to simulate the movement of the 406 MHz beacon in the sea
is a repeating sequence of: axial pitch up — roll right — pitch down — roll left. Note that in some
simulators, the maritime conditions may be best simulated using an aviation type scenario
where roll and pitch excursions and rate can be exactly specified.

Table B

for apprpximately 12 min and there are 26 scenarios in total. In the worst case, if ittakes

to comp
one day

and thus it should typically be possible to complete all the tests in around3,5 h (half a

B.4.2.3

The scs

functionjality programmed into the EPIRB. For example, an EPIRB that is capable
med to receive different GNSS constellation configurations due to varying pational

program
requirer

a) j
b) j
c) d

shall be

1 provides a list of the maritime scenarios for testing the EPIRB. Each scené

ete each scenario and then 3 min to set up for the next one, it would take 6,5 h

Multi-constellation GNSS receivers

hents around the world such as the following:

st GPS signals,
st Galileo signals,
ombined Galileo and GPS signals,

tested three times, once in each gftthe above configurations.

rio runs

5 12 min

(almost

) to complete all the tests. However an average TTFFT of less than 5 min is expected

day).

narios in Table B.1 shall be run for all the different configurations of GNSS receiver
bf being

Likewis¢ if a GNSS receiver is programmed to, for example, just work with Galileo signals, then

the scer

In each
the reld
constell
combingd

arios in Table B.1 would:b&sto run just once.

case the satellites used to generate the scenarios in Table B.1 shall be those
vant GNSS constellation. For EPIRBs programmed to work with multiple
htions (e.g. Galileo and GPS) then the scenarios shall be generated by
tion of satellites (SVs) from all the relevant constellations.

forming
GNSS
using a
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Table B.1 — Maritime scenarios

Signal
Scenario # ng-fns\r/«: HDOP ':a"r‘:Last Pitch/Roll | Rate cfr?tuapt |ch:2§n ?{Z:rs
surface
dBm °) (°/s)
1 5 <3 Nom £15 5 No ON, OE 2016
2 5 <3 Nom £15 15 No ON, OE 2016
3 5 <3 Nom +30 60 No 80N, OE 2016
4 5 <3 Nom +60 5 No ON, OE 2016
5 5 <3 Nom +60 15 No ON, OE 2016
6 5 <3 Nom +60 60 No ON, OE 2016
7 5 <3 Nom +15 50 No 80N, |0E 2016
8 5 <3 Nom +30 5 No 80N, OE 2016
9 5 <3 Nom £30 15 No 80N, OE 2016
10 5 <3 Nom +60 5 No 80N, OE 2016
11 5 <3 Nom +60 15 No 80N, OE 2016
12 5 <3 Nom +60 60 No 80N, OE 2016
13 5 <3 Nom +15 5 Ephemeris ON, OE 2016
14 5 <3 Nom +15 5 Ephemeris ON, OE 2016
15 5 <3 Nom +15 5 Almanac ON, OE 2016
16 5 <3 Nom £15 5 Time ON, OE 2016
17 5 <3 Nom 15 5 E+A ON, OE 2016
18 5 <3 Nom £15 5 E+T ON, OE 2016
19 5 <3 Nom £15 5 A+T ON, OE 2016
20 5 <3 Nom =5dB 0 0 No ON, OE 2016
21 5 <3 Not -5dB £15 5 No ON, OE 2016
22 5 <3 Nom -5dB 0 0 Ephemeris ON, OE 2016
23 5 &3 Nom -5dB £15 5 Ephemeris | ON, OE 2016
24 5 <3 Nom +15 5 No 448, 174E | | 2016
25 5 <3 Nom +15 5 No 47N, 8W 2019
26 5 <3 Nom -5dB £15 5 No ON, OE 2019
B.4.3 Test facility requirements, test set-up and calibration

B.4.3.1 Test facility requirements

The tests shall be performed in an independent test facility that meets the following
requirements:

1) First, that the selected facility shall provide shielding of external RF signals at the relevant
GNSS frequencies. At least 35 dB of shielding shall be provided. This is to keep signals
from any operational GNSS constellation at least 25 dB below the nominal signal level at
sea level of the relevant GNSS constellation(s) signal level specified in some test scenarios.
This will ensure that GNSS signals from orbiting GNSS satellites are not received by the
beacon's GNSS receiver and corrupt the test results.
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2) Second, the facility should have radiation absorbing material on the walls, ceilings and floor
to prevent signal reflections from distorting the direct path of the GNSS signals from the re-
radiating antenna. Sufficient attenuation shall be provided to ensure that reflected signals
off any surfaces are at least 20 dB below the direct path signal level measured at the
beacon's GNSS receiver's antenna location.

3) Third, that there is a way to calibrate the facility to obtain the desired level of the GNSS
received signal strength as seen by the GNSS receiver antenna in the EPIRB, using a
standard horn antenna mounted in the position where the EPIRB antenna would be and that
the GNSS signal level is stable over time.

4) Fourth, the facility shall provide at least 80 dB of attenuation at 406 MHz to prevent beacon
transmissions not using a test protocol from impacting the operational Cospas-Sarsat

system.

5) Fifth
ensy

121,6 MHz distress signal by an over flying aircraft or an AlS distress signal by 4
Since the beacon's homer and AlS transmitters are activated for these navigation tests,
it is hot permissible to simply turn off the homer or AIS.

ship

Examplés of such facilities are an anechoic chamber, a TEM cell (also*known as a C
d an EMI or RFI quiet room (a screen room with radiation absorbing material on the
iling and walls). Other types of test facilities could be Used, provided that thg above
requirernents are satisfied.

cell), an
floor, cHd

B.4.3.2

A typicd
simulatg

transmifting at the relevant GNSS frequency.shall be used to radiate the GNSS s
n the chamber. This procedure calls it a' re-radiating antenna. Alternative set-lips may

signals
be used

The re-
another
sight of
both anf
the antg

A beacd
EPIRB {1
radiatin

The ma

, the facility shall provide at least 50 dB of attenuation at 121,5 MHz and 460
re that the beacon's 121,5 MHz homer signal and AIS signal cannot be pickéed

Test set-up

if the test provider can show that they are equivalent to the set-up shown.

radiating antenna and the ERIRB under test shall be placed in direct line v
the re-radiating antenna-at-a spacing that puts the beacon under test in the fa

nnas is not critical_as_long as the beacon under test is in the far field of both ar

) antenna®and the EPIRB's GNSS antenna.

nufacturer shall provide evidence of the time it takes all of the power supplies w

EPIRB {
that the

odtop to 0 V (in this case 0 V means less than 0,1 V). The minimum time betwg

MHz to
up as a
nearby

rawford

| test set-up is shown in Figure B.1. Depending on the output power of th¢ GNSS
r used, an external amplifier and/or attentiator may be required. A suitable pntenna

mulator

ith one

such that the normal to the-EPIRB's GNSS patch antenna is collinear with the bore

field of

ennas. If an anechoic . chamber or EMI quiet room is used, the actual distance between

tennas.

n tester capable’ of decoding the 406 MHz location protocol bursts transmitted by the
hall be sited-niear the EPIRB but shall not interfere with the direct path between the re-

thin the
en tests
that no

GNSS data from previous tests is stored in the receiver and that it cold starts for each test
scenario.

Prior to commencing testing, the test set-up shall be calibrated (see B.4.3.3) to ensure that the
signal levels at the surface of the EPIRB are correct.
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NO

to be on phase centre line

PC _ GPS
simulator
TEST SET UP / Amplifier
(if required)
Attenuator
(if required)

Phase centre location |
|
| ]

I | Beacon

I | tester
| Anechoic chamber I
‘ |
' |
| |

|
I
| J
EPIRE Non-cqnduchng
N plinth
|
GPS re-radiation |
antenna
Standard gain horn
|
|
|
|
]
Spectrum
[E: Upper surface of EPIRB analyser
abojve GPS receiver antenna

B.4.3.3

The tesf

Figure

Figure B.1 — Test set-up

Calibration of the test set-up

set-upsshall be calibrated on a received signal level basis as detailed below.

IEC

B12\illustrates a calibration set-up. A power meter is shown although a calibrated

spectrum analyser could be used as well. A'standard gain horn is shown although any reference
antenna (where the gain, phase centre location and polarization is known) could be used. The
equations below refer to a RefAnt (reference antenna). The top figure illustrates calibration of
the external amplifiers and/or attenuators. Note that some GNSS simulators have a high power
port that may be used for the test and the port's gain relative to the true output power port may
be dependent on the number of satellites in the scenario. If this is the case, one should have
the capability of adjusting the signal level by means of an external attenuator and/or amplifier.
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Fixed Variable
Amplifier attenuator attenuator
Amplifier/attenuator Signal ,\ Power
calibration generator l/ meter
e, Do T Do e T e
Ampllfler/attenuator gain/loss calibration
L Signal generator
Tie line
1 Chamber system loss
CHAMBER CALIBRATION |/
| -
Tapered anechoic | m

wer
eter

chamber

Phase centre |

Crossed dipole antenna location

used as linear
Standard gain horn

Figure B.2 — Calibration set-up

The EPIRB shall be substituted with a.standard gain horn or equivalent antenna (of kng
at the relevant GNSS frequency and-known phase centre location) connected to a s
analysel or power meter, and pgasitioned such that the focal point (phase centre) of the
equivalgnt antenna is on the phase centre line of the EPIRB's GNSS antenna when un

A calibrated signal generator shall be used as the signal source to calibrate the system
purposes of calibration, the signal generator shall replace the GNSS simulator in Figur
strong CW signal is.needed in order for the spectrum analyser (or power meter) to
signal. The "chamber system loss" is the loss one is trying to find and it is defined as
measur¢d from.the output of the calibrated signal generator to the phase centre of the s
gain hoifn orreguivalent antenna. This loss will be exactly the same as the loss from the
port of the / GNSS simulator in the test configuration to the phase centre of the EPIRB'

IEC

wn gain
pectrum
horn or
der test.

For the
eB.2 A
see the
the loss
tandard
e output
5 GNSS

antenna_All losses ar gains of all elements including any polarization mismatch losses

in both

the calibration configuration and the actual test configuration shall be accounted for in a link

calculation.

The link equation for determining the chamber gain/loss (Gcpamper) iN dB is defined as

Ptransmit + GChamber + GRefAnt + Gline + GPoI = Preceived

where:
Piransmit is the signal generator transmit power level;
Gehamber is the gain from the output of the signal generator to the EIRP inciden

follows:

t on the

reference antenna (will be a negative number if it is a loss). In the diagram in

this calibration section, this term is shown as a chamber system loss;
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is the gain of a reference antenna such as a standard gain horn (a positive
number if there is a gain);

is the reference antenna to receiver (power meter or spectrum analyser) cable
gain (a negative number if a loss — a positive number if there is an LNA in the
system);

is a polarization gain (non zero if there is a polarization mismatch between the

Ref Ant and the EPIRB's GNSS antenna). The polarization of the transmit
antenna (re-radiating antenna is taken into consideration in the chamber gain
number;

is the received power level in a power meter or spectrum analyser.

It should be noted that depending on the reference used for Py.;,smit 8Nd Proceived €ither or both
of thesd terms could be negative, thus it is important to include the signs of theseterms in the

following equations.

Table B|2 illustrates the Gp,, values.

Rewriting the above equation and solving\for the chamber gain

The reqpired EIRP level intdxthe EPIRB under test is defined as follows:

where:

PScenari)

Table B.2 — Gp,, values

Reference
antenna
polarization

EPIRB's GNSS
antenna
polarization

CP CP 0
Linear CP -3
CP Linear +3

Gehamber = Prédeived ~ Ptransmit ~ (GRefAnt * Gjine * GPOl)

EIRPEPIRB = PScenario + GSimuIator high power port + GChamber + GAmp/Attn

is the scenario's power level coming out of the GPS simulators
normal power port;

GSimuIator high power port

GChamber

GAm p/Attn

EIRPEprB

is the gain of the high power port relative to the normal simulators
power output port (scenario will usually require use of a high
power port — otherwise the losses in the chamber will have to be
made up by amplification);

is the number calculated above;

is any other gain/loss required by the link. It may be an external
amplifier or attenuator or both;

is the EIRP incident upon the EPIRB's GNSS antenna. This

number will be equivalent to the power number specified for the
GNSS signal level in the scenario in Table B.1. Where this is
stated to be "Nom" this is the typical signal level at the earth's
surface for the GNSS constellation in question (e.g. for GPS this
is =130 dBm).
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For some GNSS simulators there may be a difference between the GNSS simulator's normal
output port and a higher power monitor port which is dependent on the number of SVs (GNSS
satellites) in the scenario. This number will be available from the vendor of the GNSS simulator.
If this is the case, then different amplifier or attenuator settings are required and a calculation
of the amplifier or attenuator setting should be done for the system when there are 7 SVs
present.

Once the desired EIRP levels into the EPIRB are calculated, the set-up is now calibrated and
the reference antenna can be removed and replaced with the EPIRB under test and the signal
generator can be replaced with the GNSS simulator.

It should be noted that once the system has been calibrated no further adjustments to the
simulatdr oufput power Tevels shall be made during any of the simulafor tesis. Tf fr some
reason,|the level is adjusted or the set-up is changed or there is reason to querythe results
obtainedl, then the set-up shall be re-calibrated as described herein before carrying |out any
further tests.

B.4.4 Method of measurement

With the equipment set-up as described in B.4.3.2 and after the set~dp has been calibrated,
maritim¢ test scenario 1 should be loaded into the simulator. The’scenario should [then be
started gand within 10 s of the scenario starting, the EPIRB shalkbe switched on. At the same
time as the EPIRB is activated a stop watch or similar timer shall be started.

The scégnario is then left to run until either a GNSS {ix\is obtained and a location protocol
message containing position is received by the beacon\tester or the scenario runs to completion
plus ong minute (to allow for just missing a 406 MHZzburst) and no message containing [position
has begn received by the beacon tester (i.e. only(default locations have been received).

If a locdtion is received on the beacon testerthen the stop watch or timer shall immedijately be
stopped and the time and received location shall be recorded in the test result$ tables
(see B.4.6). Note that the first transmijtted location as received by the beacon tester is|the one
that shalll be recorded; any subsequent'updated locations should be ignored. If a location is not
received within 13 min of startingthe scenario then a "Fail" shall be indicated for that $cenario
in Tablg B.1, in which case the_scenario is not repeated and the next scenario is lopded as
described below.

The GN[SS indicator (see 4.4.2 c)) on the EPIRB shall be observed and this shall provide a
visual indication that\the GNSS reception is either satisfactory or unsatisfactory. On optaining
a GNSY fix this indicator shall provide a satisfactory indication, if during the test no pdsition is
obtained then this indicator shall provide an unsatisfactory indication. This can be usgd as an
indicatof thatthe next burst from the EPIRB should contain the location. Note that thg TTFFT
is the time’until the EPIRB transmits a burst containing location data, not necessarily the time
until theg GNSS indicator on the EPIRB indicates that a GNSS fix has been obtained.

The EPIRB is then switched off and left turned off for at least the specified time interval (see
B.4.3.2). During this period the next scenario is loaded into the simulator and the beacon tester
and stop watch are reset. Once the specified EPIRB off period has elapsed this procedure
should be repeated.

Once all the results have been obtained they shall be analysed as specified in B.4.5 to
determine if the EPIRB has passed the tests.

B.4.5 Required results

The TTFFT for each scenario along with the transmitted location shall be recorded in Table B.3.
If no location is obtained for a particular scenario then a "Fail" shall be recorded in both the
TTFFT and the EPIRB location columns.
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The correct functioning of the GNSS indicator shall be checked.

Once all the scenarios have been run, the delta location error (i.e. the difference between the
simulator position and the EPIRB reported position) for each scenario shall be calculated and
recorded in Table B.3 using the following formula:

Location Error (m) = (((SLyat = TLy a¢) * 11 000)2 + ((SL ong = TLiong) * 111 320 x cos SL| 4)?)"/2

where:
SLLat

is the simulator location latitude in decimal degrees (e.g. 39,600 00° N instead of

39° 36' N) to 5 decimal places;

TLLat

SLLong
TLLong

The nun
13 min)
shall be
270 %.

The nun
than 65
EPIRB

maritim¢ scenarios is =2 70 %.

The EP
order tg
Table B

B.4.6
B.4.6.1

The res
necessy
location

is the EPIRB transmitted location latitude in decimal degrees to 5 decimal
is the simulator location longitude in decimal degrees to 5 decimal places;

is the EPIRB transmitted location longitude in decimal degrees to 5/decima

nber of successful maritime TTFFT tests (those in which a location was obtaing
shall each be added up and the percentage pass rate shall be,calculated. The
deemed to have passed the TTFFT test if the pass rate for,the maritime scery

hber of successful maritime location accuracy tests (those with a location erro

hall be deemed to have passed the location“accuracy test if the pass rate

RB shall be required to pass both parts. of the test (TTFFT and location accu
demonstrate compliance with thisstest procedure. All results shall be recq
3.

Test results
Test results sheets

ults of the testinge«shall be documented on the following test results sheets
ry calculations _(using the formula in B.4.5) shall then be carried out to detern
error for each 'sgenario.

blaces;

places.
d within

EPIRB
arios is

r of less

D m) shall each be added up and the percentage)pass rate shall be calculated. The

for the

racy) in
rded in

and the
hine the
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Table B.3 — Maritime scenarios test results

TTFFT . EPIRB Location error
Scenario # Slmulz.ator transmitted
(minutes:seconds) Location location (m)
1 ON, OE
2 ON, OE
3 80N, OE
4 ON, OE
5 ON, OE
6 ON, OE
7 80N, OE
8 80N, OE
9 80N, OE
10 80N, OE
11 80N, OE
12 80N, OE
13 ON, OE
14 ON, OE
15 ON, OE
16 ON, OE
17 ON, OE
18 ON(OE
19 ON, OE
20 ON, OE
21 ON, OE
22 ON, OE
23 ON, OE
24 448, 174E
25 47N, 8W
26 ON, OE
B.4.6.2 Results analysis tables
Calculale the following data and enter it in the results columns of Table B.4 and Table|B.5.

Table B.4 — Maritime scenarios results analysis

Criteria Limit/Condition Result
Number of successful tests TTFFT <13 min
Total number of maritime scenarios 26 N/A
TTFFT percentage success rate (No success tests / 26) x 100
TTFFT pass/fail limit 270 % N/A
Number of locations with errors [< 650 m]
Number of scenarios with locations Enter result
Location accuracy percentage pass rate (No locations errors < 650 m / No scenarios

with location) x 100

Location accuracy pass/fail limit 270 % N/A
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Table B.5 — Pass/Fail analysis

EPIRB Pass/Fail

Maritime TTFFT success rate 2 70 %

Maritime location accuracy pass rate 2 70 %

GNSS indicator functions correctly

All results shall be a "Pass" for the EPIRB to pass, any one or more "Fails" indicates failure.

Note that a separate results analysis table for each GNSS constellation that the EPIRB under
hAa

U hao nraovidad
T—o-e-pTrovraea-

test can hao nraoarammeaed-to-oberatawith o

Do PToOgToT Tt oo to— o P T Tty o ot
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CA

Annex C
(normative)

Standards for an EPIRB without a float-free mechanism

Requirements

A non-float-free EPIRB shall meet all the requirements of this document with the exception of

the

4.2

4.2

4.3.

the

4.3.

Manual | deactivation shall not prevent automatic activation~of the EPIRB when n
released from its release mechanism and when floating in the water.

4.5

4.5.

The EPIRB shall be provided with a manuabrelease mounting arrangement which shall:

a)
b)

c)

d)

e)

f)

4.5.

following subsclauses and replacement text:

d) Notappticabte:

e) [|Not applicable.

3 a)| The EPIRB shall be automatically activated when floating in the water, irrespective of

settings of any control (see Table 1).

3 b)] The EPIRB shall be capable of repetitive manual activation,and manual deac

Mgnual release arrangements

1 General

be gonstructed to prevent release"when seas wash over the unit (unless the n
bradket is intended exclusively for mounting inside the vessel);

havg its release mechanism-fitted with adequate means to prevent the EPIRBs ina
actiyation (see Table 1);

be constructed of non-cerrosive compatible materials, so as to prevent deterioratio
may| cause any malfunction of the unit. Galvanizing or other forms of metallic co
parts of the mounting and release mechanism shall not be accepted;

to the maximum_extent possible prevent inadvertent activation of the EPIRB in the
due|to moveément. The design shall allow for the effects of a normal marine envir
(e.g| motian; vibrations, bumping) and any potential normal wear and tear and
flexiple’ and elastic parts of the bracket (e.g. cushions, spacers, back-stops);

tivation.

hanually

ounting
Hvertent

n which
bting on

bracket
bnment,
hging of

to the—max - a H a 5
placed in its mounting bracket incorrectly such that the automatic activation d

nnot be
isabling

feature of the bracket is rendered inoperable allowing the EPIRB to be activated when water

washes over it and thus give rise to false alerts;

including the labelling, not be unduly affected by seawater or oil or prolonged exposure to

sunlight.

2 External power or data connection

For the EPIRB requiring external power or data connection, or both, the means of connection
shall not inhibit removal from the release mechanism or activation of the EPIRB.

4.5.

4.5.

3 Not applicable.

4 Manual release
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It shall be possible to release and replace the EPIRB manually in the mounting mechanism,
without tools.

4.7 a)
4.7 c)

4.12.2

Not applicable.
Not applicable.

Manual release arrangement labelling

The manual release arrangement shall carry a label or labels indicating clearly at least in

English:

a) the
b) the ¢
c) Not
d) Not

perating instructions for manual release;
ategory (see Clause 1).

hpplicable.

hpplicable.

If this Iatlbel or labels are not readily visible in the installed arrangemeft, they shall be

in addi
instructi

4.13 a)
navigati

4.13 b)

c2 1

If the ER
with a fl
perform
otherwis

6.3.1 a
vessel),
6.17.8,
6.17.12

If, howe
with thig

ion, for installation close to the manual release arrangement. In addition
ons may be shown in pictorial form.

have local manual activation; remote activation, may also be provided f
hg bridge, while the device is installed in the manual release arrangement.

Not applicable.

[ests

PIRB has already (or is at the samé time being) tested in accordance with this dg
pat free arrangement as wel] as’ the manual release, then it shall only be nece
the following additional tests on the manual release with an EPIRB fitted in it
e indicated):

, 6.5.2 (except forsmounting brackets intended exclusively for mounting in
6.5.3 (manual-release only, not EPIRB), 6.5.4 if applicable, 6.5.6, 6.12.2,
5.17.10 (manualrelease only, not EPIRB), 6.17.11 (Manual release only, not
(manual reflease only, not EPIRB), 6.20.

ver, the*EPIRB has not already (or is not at the same time being) tested in acc
document with a float free arrangement, then the manual release and the EPI

be subjg¢cted to all of the tests in Clause 6 except for 6.2.2 and 6.5.5.

rovided
, these

om the

cument
ssary to
(unless

side the
6.17.7,
EPIRB),

brdance
RB shall
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Annex D
(normative)

Technical standards for 121,5 MHz homing device

D.1 General

(See 5.5, and 6.14.2)

This annex specifies the operational and performance requirements, technical characteristics
and methods of testing of a shipborne 121,5 MHz homing device, which forms part of the

406 MHE emergency position indicating radio beacon (EPIRB) described in this docum

D.2 Performance requirements

D.2.1
primarily

D.2.2

a) have
if mq
accd

406 [MHz signal, transmission of an AIS pulse (if this would clash with the 121,5 MHZz

and

b) with
or g

c) if the

trangmitted as a series of tones moédulated on the 121,5 MHz carrier, transmitted af
406 MHz signal transmission,, prior to the start of the swept tone transmission.

D.3 Technical characteristics

a) Carrjer frequency 121,5 MHz £ 50 ppm (parts per million)
b) Peak effective radiated power (PERP) +17 dBm (50 mW) + 3 dB 1.
c) Transmitter duty cycle 50 % minimum (see D.2.2 a)).
d) Moduylation Amplitude modulated (3K20A3X).
1) ThésA3X emission shall include a clearly defined carrier frequency distinct f

MSC.471(101), annex, Part A, 2.3.14) Be provided with a 121,5MHz homing
for homing by aircraft.

MSC.471(101), annex, Part B, 4) The 121,5 MHz homingsignal shall:
a 121,5 MHz transmitting duty cycle not less than,500% (1,125 s on, 1,125 s
rdingly. The swept tone signal excludes any)interruptions for transmissior

f applicable a Morse letter;
the exception of the sweep direction, andf applicable the transmission of an A

121,5 MHz homing signal in the EPIRB is required to include a Morse letter, it

n

hodulation sideband comnonents—in narticular at lgast 30 9% af thg total nower
o cthaHoR—Staebaha-ceHpohRehits—iHpatictha—a+1easStov—/—oHthetota+—pPOoWeH

ent.

beacon

off) and

re than 50%, the on time should be increased beyand 1,125 s and the off time reduced

of the
sweep)

S pulse

Morse letter, meet the technical characteristics of Appendix 15 of the ITU Radio
Reglilations. The sweep may be either ypward or downward; and

shall be

ter each

rom the
emitted

during any transmission cycle with or without modulation shall be contained within
+30 Hz of the carrier frequency. Additionally, if the type of emission is changed during
transmission, the carrier frequency shall not shift more than +30 Hz from the carrier
frequency.

2) Modulation frequency:

the range 300 Hz to 1 600 Hz.

3) Modulation duty cycle 33 % to 55 %.
4) Modulation factor between 0,85 and 1,0.
5) Sweep repetition rate 2 Hz to 4 Hz.

an audio signal swept upward or downward 2700 Hz within

1 Peak-effective radiated power (PERP) is the power supplied to the antenna by the transmitter (measured at the
highest crest of the modulation envelope) multiplied by the relative gain of the antenna in a given direction.
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e) Morse letter (if applicable):
1) Modulating frequency 1 000 Hz + 50 Hz.
2) Dot duration 115 ms with a tolerance of £5 %.
3) Dash duration three times the dot duration.
4) Space between the letter and the commencement of the sweep three times the dot

duration.
f) Spurious emissions See Figure D.1.
g) Antenna
1) pattern essentially omni-directional in the horizontal plane;
2) gotartzation verticar.
h) Environment shall meet the requirements of 4.6.

i) Minimum operating lifetime 48 h throughout the specified operating temperature range.
D.4 Methods of testing and required test results

D.4.1 General

Unless lotherwise specified, all transmitter signal characteristics shall be measured at the
normal,|minimum and maximum operating temperatures.

For the|purpose of testing outside a screened room{/the equipment shall be prepjred as
required by 6.1.8.

The tesis may be performed in any sequence and’in conjunction with other electrical {ests. In
all casep, the tests shall be conducted after the"’EPIRB has been temperature stabiliz¢d for at
least 1 h and for FGBs only, has been ONdor at least 15 min. Unless otherwise specified, the
test shall be performed with modulation ptesent.

D.4.2 Carrier frequency

The carfier frequency test may be performed with a frequency counter or a spectrum analyser.
The carfier frequency, shall'be*121,5 MHz £ 50 ppm.

D.4.3 Peak effective/radiated power
D.4.3.1 Test conditions

This tedt is only required to be performed at ambient temperature and shall use an EPIRB
whose hattery has been ON for a minimum of 44 h.

If the test exceeds 4 h, the battery may be replaced by another which has been pre-conditioned
with at least 44 h of ON time.

The measurement procedure consists in a determination of 12 values of PERP made by direct
measurement of radiated power.

The measurements are taken every 30° £ 3° in azimuth from 0° to 360°. All PERP
measurements shall be made at the same elevation angle; the elevation used shall be the angle
between 5° and 20° for which the EPIRB exhibits a maximum antenna gain (note this may not
be the elevation at which maximum output is achieved). The median value of PERP shall be
between 25 mW (14 dBm) and 100 mW (20 dBm); the ratio of maximum to minimum of the
11 highest values of PERP shall not exceed 4 to 1 (6 dB).
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The test site shall be on level ground, which has uniform electrical characteristics. The site shall
be clear of metal objects, overhead wires, etc., and as free as possible from undesired signals
such as ignition noise or RF carriers, for at least 30 m from the EPIRB, and the search antenna.
The EPIRB shall be placed in the centre of a ground plane with a radius of no less than 75 cm.

The EPIRB shall be positioned vertically so that the nominal waterline of the EPIRB is level with
the ground plane. The ground plane shall be resting on ground level and shall be extended so
that it completely encloses and presents a snug fit to the portion of the EPIRB which is below
the waterline.

Measurement of the radiated signals shall be made at a point 10 m from the EPIRB. At this
point, a wooden pole or insulated tripod with a movable horizontal boom shall be arranged so
that a s{arch antenna can be raised and lowered through an elevation angle of 5° 10 20°. The

search antenna shall be mounted on the end of the boom with its cable lying horizontally on the
boom amd run back to the supporting mast. The other end of the search antenna-cable [shall be
connected to a spectrum analyser located at the foot of the mast.

D.4.3.2 Method of measurement

The eleyation angle between 5° and 20° which produces a maximum-gain is determined with
the EPIRB at an arbitrary azimuth. The PERP shall be measured and’the elevation ang|e noted
and shafl remain fixed for the remainder of the test. The remaining’11 measurements ¢f PERP
may be |obtained by rotating the EPIRB in increments of 30° £13°. For each measurenient, the
EPIRB'Y PERP shall be computed using the following equation:

Rec-Greeg¥Lc+Lp
PERP =10 10

Prec is the measured power level from thie spectrum analyser (dBm);
Grec is the antenna gain of the search antenna (dB);
is the receive system attenuator and cable loss (dB);

is the free space propagation loss (dB).

D.4.4 Off-ground plane radiated power test

D.4.4.1 Test conditions

t is effectively a repeat of the peak effective radiated power test in D.4.3 exdept that
B israised off the ground plane.

> P - P 3 3 -v EPIRB
whose battery has been ON for a minimum of 44 h. If the test exceeds 4 h, the battery may be
replaced with another which has been preconditioned with at least 44 h of ON time.

The measurement procedure includes a determination of four values of PERP made by direct
measurement of radiated power. Four measurements are taken every 90° £ 3° in azimuth. The
four azimuth PERP measurements shall be made at the same elevation angle; the elevation
used shall be the angle between 5° and 20° for which the EPIRB exhibits a maximum antenna
gain (it should be noted that this may not be the same elevation angle as that determined in
D.4.3). The starting point for the four azimuth measurements shall be the centre of the forward
face (front) of the EPIRB (0°). The minimum value of PERP measured at each of the four
azimuth angle increments shall be 2 mW (3 dBm).
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The test site shall be the same as used in C/S T.007, Figure B.5 (note that this same test
configuration is also used for the 121,5 MHz homer in SGBs as well as FGBs) except that the
distance between the beacon under test and the RF receiver antenna shall be 10 m (instead of
that in C/S T.007). The RF absorbing material (RAM) shall be positioned in such a way that the
centre of the 3,6 m by 2,4 m section of RAM is positioned at the specular reflection point for
the ground reflected path signal between the beacon under test and the RF receiver positioned
at the elevation angle between 5° and 20° for which the EPIRB exhibits a maximum antenna
gain. The EPIRB shall be placed upright on a non-conductive stand (for example a dry wooden
or strong dry cardboard box) that raises the height of the base of the EPIRB 450 mm £ 25 mm
above ground level.

D.4.4.2 Method of measurement

The mgthod of measurement is the same as in D.4.3.2 except that only four [azimuth
measuréments are made at 90° + 3° intervals.

D.4.5 Transmitter duty cycle

The trapsmitted signal shall be observed on a suitable test instrument over a durjation of
1
between 5 min and 10 min, commencing 5 min %0 s after beacon activation and it ghall be

determiped that the signal has a swept tone duty cycle of not less'than 50 % (1,125 s minimum
on timel 1,125 s maximum off time) and if more than 50 %, the on time should be increased
beyond|1,125 s and the off time reduced accordingly with/the exception of up to 2 $ during
transmisgsion of each 406 MHz signal, up to 50 ms for the _transmission of an AIS pulseg (if this
coincidgs with a scheduled 121,5 MHz sweep signal). and if applicable the transmissfon of a
Morse I¢tter.

The follpwing formula shall be used to calculate:the minimum 121,5 MHz swept tone duration.

The time over which measurements were, 'made shall be converted into seconds and jis given
the nomenclature 'T" seconds in the formula below.

Minimum 121,5 swept tone transmission time in time
T =(T+ (X1 x (T, +2)) +(0,08'x X2)))/ 2 s

where
X1 is|[the number of 406 transmissions in time 'T";

X2  is|the numbgér-of AIS messages in time 'T" (an AlIS message is a single transmission of
dyration 26,7 ms, thus there are 8 of these messages in a burst, which occurs gnce per
m|nute);

is|thie’total Morse character transmission time (including gaps) in seconds (0 if np Morse
character transmitted).

The transmitted signal shall be analysed over the measurement period to ensure that the
minimum 121,5 MHz swept tone signal duration complies with that calculated from the above
formula.

This test may be combined with the test in 6.14.1.

D.4.6 Modulation characteristics
D.4.6.1 General

The transmitter duty cycle, modulation frequency, modulation duty cycle, modulation factor, and
sweep repetition rate (including if applicable that of the Morse letter) shall be determined by the
method now described, by observing the detected RF signal with a storage oscilloscope or
similar instrument.
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Modulation frequency and sweep repetition rate

The modulation envelope shall be observed and the upper and lower audio-frequency sweep
limits and sweep repetition rate shall be determined. The limits and rate shall meet the
requirements of D.3.d) 2) and D.3.d) 5) respectively. If applicable the Morse letter shall meet
the requirements of D.3.e) and contain the relevant number of dots, dashes and gaps applicable
to the Morse letter required to be transmitted by the relevant related regulation or standard.

D.4.6.3

Modulation duty cycle

Modulation duty cycle (D) is the ratio of the positive modulation peak duration to the period of
the instantaneous fundamental audio-modulation frequency, observed at the half-amplitude

points

the maodulation nn\/nlnpp llqing the fnllnwing formula (an Figllrp D2 2))

The modulation duty cycle shall be measured near the start, midpoint, and.end of the mo

period.
The dut

D.4.6.4
The ma

amplitug
Figure [

The mo

p="100%
B

y cycle shall meet the requirements of Clause D.3, d) 3).

Modulation factor

dulation factor (m) shall be defined with respect to the maximum and n

es of the modulation envelope by the fellowing formula (see Figure D.2
2 c)):
_A-B
A+ B

julation factor shall meet:the requirements of Clause D.3, d) 4).

dulation

hinimum
b) and
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Figure D.1 — Spurious emission mask for 121,5 MHz signal
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