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1. APPLICATION
FOR A COSPAS-SARSAT 406 MHZ BEACON TYPE APPROVAL CERTIFICATE
SIGNED BY THE MANUFACTURER
TO CONFIRM THE TECHNICAL DETAILS OF THE BEACON

section 5 a. i. —v. C/S T.007 annex G.1 and annex G.2
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APPLICATION FOR A COSPAS-SARSAT 406 MHz BEA CON
TYPE APPROVAL CERTIFICATE

Gl INFORMATION PROVIDED BY THE BEACON MANUFACTURER

Beacon Manufacturer and Beacon Model

Beacon Manufacturer Covenise Lid

Beacon Model Safe Sea E10O0G (class 2)

Chber Mode | Names

Beacon Type and Operational Configurations

Beacon Type Beacon used while: Tick where
appropriate
EFIREB Floating in water or on deck or in a safety raft v

On ground and above ground

FLE
On ground and above ground and floating inwaker

On grownd and above ground

ELT Survival
On grownd and above grownd and floating inwaker

ELT Auto Fived Fized ELT with aincraft extermal antenna

In aircraft with anextemal antenna
ELT Auto Portable

O grownd, above ground, of in a safety raft with an inke grated
antenna

ELT Awto Deplovable De ployable ELT with attached antenna

Ceber (specifv)

Beacon Characteristics

Characteristic Specilication
Oiperating frequency A06.037 MHe
Oiperating Emperatue rangs Trmin = -20°C. . Tmax=55"C

Operating lifetime 48 hours
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Characteristic

Specification

Batiery chemistry

Lithium bangane s= Dioxide

Batiery cell model name, sime and number of calls

Energimer 123 (EL123AP, IEC
CRI7T245, 24.5mm height x 17 mm
diameter, Scells

Batery cell manufaciurer

Enarginer

Batiery pack manufacturer and part numbser

Coven=s Lid; LBZE

Batiery pack replacement period

5 .. Years
Orszillator type (e g, OO, MOXO, TOXO TCNO
Orazillator manufacturer Rakon Lid
Cracillator part name and number E4e72LET)
Oiecillator satisfies long-term fraquency stahbility equirements

Yes
(We s or Mo
Antenna type: Integral or Other

[ritegral

i2.g. External, Detachable — specity type)

Antenma mamufacturer

Coven=e Lid

Antenna part name and numbsr A
Mav igation device type (Internal, Extermal or Nomne [riternal
Fe atures in beacan that prevent degradation to 406 MHe zignal or
beacon litetime resulting from a failore of mevigation device or Yeos
failure o acquire position data (Yes, Mo, or WA
Fz atures in beacon that ensues emonecus position data is not Yes
. . , L=
encoded into the beacon message (Yes, Moor MIA)
Mav igation device capahle of supporting global coverage ¥
€5
(Yes, Mo or BUA)
For Interral Mavigation Devices
- Geodetic relerence systermn (WG5S 84 or GTEF WEEREY
- GMNSS receiver cold art forced atevery beacon activation
- . Tes
(Yies or Mo
- Mavigation device manufachirer LB lox
- Mavigation device mode] mame and part Mumbsr MED-5()
- GMES system supporked e.g GPS, GLONASS, Galileo) GRS
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Characteristic Specification
For External Mavigation Devices
- Data protoos for GNES S moeiver to beacon inberface MIA
- Physical interface for heacon o navigation device MiA
- Ekctrical interface fior beacon to navigation devie MiA
- Part number of the exiemal navigation interface device
MiA
(if applicablz)
- Mavigation device mode | and marufachirer (f beacon designed to NiA
usme specific devices) '
- Self-Test Oiptional GMNSS
e l-Test N ; : :
5S¢ If- Test Mode Characteristics Mode o |f-Test Mode
- Belf-est has separaie switch position (Yes or Mo Tes Tes
- Self-est switch automatically reorns o normal position when
! . Tes Tes
releazed (Yes or Noj
- Self- st adivation can cause an operational mode mansmission
) ) No Mo
(s or Mo
- Self-lest causes a single beacon salf e st message burst only
regardless of how long the s 1f-test activation mechanism applied Tes Mo
( Yes or Mo
- Results of = i-test indicated by ie.g. Pass{ Fail Indicabor Light, PP
Strobe Light, etc.) Pas=="Fail light | Yes
- Belf-est can be activated from beacon emote activation points
. ) Mo Mo
i Yes or Noj
- Self-est performs an internal check and indicates that BF power
emitted at 406 MHz and 1215 MHz if beacon includes a 121.5 Tes Mo
MHz homer (Ye s or Mo)
- Zelf-est ransmits a signali =) other than at 406 MHz (Yes & T’?r:il'-.*l[-Lr Na
. ) P A [
details or Moj) homer
- Belt-iest can be activated direcily at beacon (Yes or MNo) Tes Tes

- List of Items checked by self-test

121.5 Homer
40 peneration

CPS moeiver

46 power operation only
batiery life

- Self-est mansmission burst duration (440 or 320 ms) 520

- Selt-est format bit (0 or <17 I

- Maximum duration of slf-Eest | 5=conds 32 1 seconds
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Characteristic Specification

- Max imum number of GNSS Self Tests (beacors with -
internal navigation devices only)

- Belf-test msulis in transmission of a single burst,
irrspectively of the test i sult (Yes or o)

- Maximum number of s2lf- stz during battery pack
replacement period

Tes

%) Tick the boxes bekow against the intended

Mle ssmge Coding Protocaols: protocol aptions

Martime with MMSI

Maritime with Radio Call Sign
EFIEB Float Free with Serial Mumber
EFIEE Mon Float Free with Serial Humber
Radix Call Sign

Acviation

ELT with Serial Mumber

ELT with Aircraft Oiperator and Sernial
Mumber

ELT with Aircraft 24-bit Addmess
FLE with Serial Mumber

Mational { Short Mezsage Format)

User Protooo] (tick whe e appropriai)

Mational { Long Me=sage Format)

¥ | EPIRE with MKSI

| EPIRE with S2rial Mumber

Standard Location Protocol {tick where appropriaie ) ELT with 24-hit A ddress

ELT with Aircraft Operator Designator
ELT with Serial Mumhber

FLB with Serial Number

¥ Mational Location: EFIRBE
Mational Location: ELT
Mational Location: PLBE

Mational Location Protoco] ( tick where appropriabe

v Maritime with MMSI

+ | Maritime with Radio Call Sign

w | EFIRB Float Free with Serial Mumber
+* | EPIEE Mon Float Free with Serial Mumber
* | Radiz Call Sign

A viation

ELT with Serial Humber

ELT with Aircratt (perator and Serial
Mumber

ELT with Aircraft 24-bit Address
PLE with Serial Numbsr

U=er Location Protocol (tick wher appropriate )
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Characteristic Specification
E:;;;E;;f,l:;jﬂ a8 homer transmitter (if yes identify frequency of 170 SMHz . MHz
-Homer Traremit Power 20 e BT
-Homer Duty Cycle L PR -
=Dty Cycle of Homer Swept Tone 37 *
Beacon includes a strobe light (Yes or Moj Yes
- Strobe light intensity =0 75cd
- Strobe light flash rate 2, Smeconds

Beacon transmission repetition period satisties CFS T.000
requirerment that two be acon’ s petition pericds are not synchronizsed
Closer than a fw seconds over 5 minute period, and the time Yes
inervals between mansmissions are randomly distributad on the
inerval 47,5 t0 52,5 seconds (Yes or No)

Cither ancillary devices ie.g. voice ransceiver, mmote coniral,
external audio and light indicators, external activation device). MiA

List details on a separate sheet if insufficient space o describe,

Beacon includes aulomatic act ivation mechanism i Mes or Mo _ ] o
e X : L. i Yes Waker Activation
Specity type of automatic beacon activation mechanism

[Beacon includes software or hardware featires and functions not
listed above and non-related to 406 MHz (Yes or Mo) No

List features and use a = parate sheet if insutficient space

Drated: 177127200 .. ....... Signad: David Sheekey, Product and Approvals kanager.... E"'#ﬁ
i Mame, Position and Signature of Beacon I'-r!anur:u:lu er Repre;-'.:n 2
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2. ANALYSIS AND CALCULATIONS PRE-TEST BATTERY DISCHARGE AT AMBIENT
TEMPERATURE BEFORE THE OPERATING LIFETIME AT MINIMUM TEMPERATURE TEST.

Section 5 ¢. C/S T.007
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EPIRB BATTERY REPORT n[ Verise

Product: E100G and E100 EPIRB Page: 2 of 27
Date: 151209
Description of EPIRBEs

The Coverise EPIRE has four different variants of what is sssantially the same basic
product.

E100 Class 1 EPIRE
E100 Class 2 EPIRE
E100G Class 1 GPS EFIRE
E100G Class 2 GPS EFIRE

Each of thess EPIREB= can fit into either the manual or &utomatic release Brackets.

The EPIRB circuitry and mechanical build are exactly the same for sach of the four
products with the only differences as follows.
Class 1 to Class 2 differences

1) TCXD oscillator is spacified and purchased to oparate down to -40 degrees C for
tha Class 1 EPIRE. Apart from the operational temperature the data shest gives
tha szame figures for cutput power, voltage supply and current consumption.

2) Battery has four sets of three calls for the Class 1 EFIRE (LE1E) with a combined
capacity of 8Ah compared to the three sets of three cells for the Class 2 Battary
(LB2E) providing a capacity of 4.54h.

GPS to non GPS differences

1) The GPS module, antenna and control electronics {comprising R25, R27, TRZ,
C134, C31, C45, C135, T30, C5%4, ICA C120) are fitted for 2 GPS module
(dencted by the G on the end of the part number) and thres additicnal resistors
(R28,R30 and R33) are fitted to the non GPS EPIRE.

Since the units are so similar in build some of the testing can be combined. & GPS unit
can emulate a non GPS unit by disabling the GPE module, There is a negligible currant
difference between a non GPS and GPS EPIRE with GPS disabled.

The difference between Class 1 and Class 2 can only be seen below -20 degrees C.
Since the Class 2 EPIRE oscillator is not compensated below -20 degrzes C.

The Cospas-Sarsat /S T.007. Specification 6.4.1 states that if new beacon models that
have variants both with and without an intemal navigation device are supplied , the
variant with the internal navigation device shall be completely tested at a facility
accepted by Cospas-Sarsat. The variant without internal navigation device shall undergo
the satellite qualitative test, spuricus ocutput test, and beacon softwars test,
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EPIRB BATTERY REPORT ni VEerise

Product: E100G and E100 EPIRB Page: 3 of 27
Date: 1512709
E100G & E100 Class 1 & Class 2 Operational modes Current

The operational Current tests were conducted over a time period between 16"
Mowvember 2003 and 16™ Decembear 2005.

A summary of the results is given in the following table. The graphs and further details
can be found in Appendix 1.

Description of sach operating mode for E100G {same for Class 1 and Class 2)

Off State — Unit is in the off state with only the switch leakage current being drawn.

Salf Test - Self test mode (see Manual for description)

GPS Test — GPS test mode (ses Manual for description only E100G)

Operating GPS on — Unit on with GPS operational (only E1003)

Oparating GPS off - Unit on with GPS disabled

Battery Reset — Battery reset, this is only used once when installing a new battery, to
reset the intemal timers monitoring the battery usage.

Op=rating Peak Current | Capacity Time &n Average Consumption in
Mode Usad (C] Saconds Current mbh
Off State < 100nA - Continuous | <100nA 0,0001
Salf Test 1284.44mA 0.736946 5.79 77.318mA| 0,2103
GPS Tast 233.33mA 20.074 320.06 62.72m#A 5.575
Cparating 1808.85mA 4,155" 50.6035 82.3mA& 82.3

| G2S on
Cparating 1250.0maA 1.9475! 50.605 38.4592mA| 38.452
GPS off
Battary 1286.67mA 0.,90895 28.756 21.60%mA| 0.2325
F=szat

Mote 1 Capacity used is over one full transmit cycle pariod only (Average 505).

The Class 1 Battery lifetime was tested commencing on 21¥ November 20059, The unit
was placed in chamber at -400C with a fresh LE1E battery pack.

The After a time pericd of 54 hours 5% minutes and 13 saconds the unit was still
operating to the specification. &t this point the test was terminated

The Class 2 Battery lifetime was tested commencing on 18™ November 2009, The unit
was placed in chamber at -200C with a fresh LE2E battery pack.

After a time period of 73hours 36 minutes and 11 seconds the unit was still operating to
the spacification. &t this point the test was tarminated.

Class 1 Test -400C Class 2 Test -200C
Start time of test 10:07.20.9 21;’"5'.-'1005' 15:18.26.5 16/9/ 2009
End time of test 17:06:34.7 gS.-'"E'.-'gDU'E 19:54:37.8 ED.-'E'{EDD'B
Battery capacity wsad during | 93132 C 1248693 C
tast
Battery capacity used 2.5894h0 2.4694hR
Time unit was on_during tast 1975535 (54.5h1 26445715 (73.6h]
Battery Capacity used to 48| 2.229ah 2.231AhK
howrs operation
Maximum Current 1.3364 1.5364
Average Current 43.805mA 47.126mé&

During testing the frequency. output power and digital message were monitored as
specified in &/ T.007.
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EPIRB BATTERY REPORT nl; WVETISE

Product: E100G and E100 EPIRB Page: 4 of 27
Date: 1512709

Cospa-Sarsat EPIRE Battery Information and Discharge calculations for E100G
EPIRE

Battery discharge current was measured for each of the operating states as detailed in
Appendix &,

Supplied Data / Assumptions

Eattery replacement interval 1 5 Years

Initial Battery Capacity Class 2 1 45300maAhR

Initial Battery Capacity Class 1 1 E000mak

Battery Self Drain : 0.6% per year

Self Test Interval 1 12 tests per yaar
GPS Test Interval ! 1 tast per year
BEattery rasat i 1 tast per battery lifa

The GPS on/off cycle without GNSS Satellites in view is as follows
10 minutes on, 20 minutes off, 10 minutes on, 20 minutes off, 5 minutes on, 20
minutes off the 5/ 20 is then repeated continuously.

Battery Preconditioning Discharge Time Calculations

Battery salf Drain = Capacity — (1-self drain/yearly)repizcemant Interval
Class 2 Battery Self drain = 4500 - (1-0.006%x4500 = 133.39mah

Class 1 Battery Self drain = 6000 - (1-0.006¥ %6000 = 177.85mah

¥ Capacity

Off Drain

Hours per year x |'Elpla::\ern ent Interval x off Current
Off Drain

= 365x24x5x100x10 " = £.38mah
Salf Test Drain = Self tests par battery x salf test current = salf test duration (in hours)
Self Test Drain = 12x5 x 77.318 x (9.79/3500) = 12.616maAh

GPS Test Drain = GPS test per Battery x GPS-test Current x GPS test duration (in
hours)
GPS Test Drain = 1x5 x62.72 x (220.05/35800) = 27.881mah

Eattery Reset drain = Average Reset Current x Duration of resst {in hours)

Battery Reset Dirain = 1x 31.509 x (28.7356/32600) = 0.252mah

Total Drain = Battery Self Drain + Off Drain + Salif Test Drain + GPS Test Crain +
Battery resst

Class 2 Total Drain
Class 2 Total Drain

133.39 + 4.28 + 12.616 + 27.881 + 0.252
178.519mah,

Class 1 Total Drain
Class 1 Total Drain

177.85 + 4.38 + 12.616 + 27.881 + 0.252
222.38méah,

Worst case Drain= Battery Salf Drain + 1.63x(0f Drain + Self Test Drain + GPS Test
Drain + Battery reset)

Waorst Case Drain Class 2 = 132.32% + 1.65(4.38412.5164+27.881+0,252) =
207.853mAh.
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EPIRB BATTERY REPORT “[ WVETISE

Product: E100G and E100 EPIRE Page: 5 of 27

Date: 1512/0%
Waorst Case Drain Class 1 = 177.85 4+ 1.65(4.28+412.5816427.881+0,252) =
252.313mAh.

The Battery preconditioning discharge time = Worst Case drain / Operational Current

For an E100GC Class 2 GPS EPIRE
Aszuming the discharge is carried out, without any GNSS Satellite in view,

The current drain during the 1% hour for a GPS unit is 2x{82.3x10/60 + 38.492x20/50)
= 53.085mah

The subssquent current is [(82.3x5/60 + 38.492x20/60) = 19.68% mah avery 25
minutas

Current drain in 5 minutes of operation with GPS on = 82.2 » 5/60 = 5.858mah

Current drain in 16 minutes of operation with GPS off = 28,452 x 16/60 = 10.26mAh

Total current drain after 4 hours 16 minutes is 53.095+7x 19.689 + &6.858 +10.26 =
208.036mah

E100G Class 2 GPS EPIRE Discharge Time will be 4 hours 16 minutes

For an E100G Class 1 GPS EPIRE
Aszuming the discharge is carried out, without any GNSS Satellite in view,

The current drain during the 1% hour for a GPS unit is 2x{82,3x10/80 + 38.492x20/50)
= 53.085mah

The subssquent current is [(82.3x5/60 + 38.492x20/60) = 19.68% mah avery 25
minutas

Current drain in 2 minutes of cperation with GPS on = 82.3 x 2/60 = 2.742mah

Total current drain after 5 hours 12 minutes is 53.0954+10x 19.68% + 2,743 =
252.728mah

E100G Class 1 GPS EPIRE Discharge Time will be 5 hours 12 minutes

The testing carried out by Coverise to demonstrate operational life of the batteries did
not include a battery pre dischargs. This can be compensated for by extending the
ocperational time requirements and is justified by the following.

For -402C tests the capacity of the battery was reduced to 43.14% of capacity at 200C.
The pra discharge equivalent at -400C would be the 200C discharge time x 43,14%
312 min x0.4314 = 134.557 minutes or 2 hour 15 minutes

The EFIRE lasted close to seven hours over the reguired time demonstrating that the
EPIRE will maet the lifetime requirements at -400C

For -209C tasts the capacdity of the battery was reduced to 77.09% of capacity at 200C.
The pra discharge equivalent at -209C would be the 200C discharge time x 77.09%
256 min x0.770% = 197.35 minutes or 2 hour 18 minutas

The EPIRE lasted more than 25 hours over the reguired time demonstrating that the
EPIRE will meet the lifetime requirements at -200C
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EPIRB BEATTERY REPORT nl; VErise

Product: E100G and E100 EPIRE Page: 6 of 27

Date: 1512709
Cospas-Sarsat EPIRE Battery Information and Discharge calculations for E100
EFIRE

Clearly the GPS wvarsion of the product (E100G) draws more current than the non GPS
Model (E100) and will maat the lifetima requirements since tha unit has the same
battery capacity and needs less current. The calculations for pre discharge are shown
below for completeneass,

Battery discharge current was measured for each of the operating states as detailed in
Appendix A,

Supplied Data / Assumptions

Battery raplacement interval : § Years

Initial Battery Capacity Class 2 1 4500mah

Initial Battery Capacity Class 1 1 6000mah

Battery Self Drain i 0.6% per year

Salf Test Intarval i 12 tests per year
Battery resat i 1 tast per battery lifa

Battery Preconditioning J/ Discharge Time Calculations

Battery Preconditioning Discharge Time Calculations

:IrlilDL'Il'.ﬂl'l"fﬁI"l‘t Entarval

132.29mah
177.85mah

Battery salf Drain = Capacity - (1-self drain/yearis
Class 2 Battery Self drain = 4500 - (1-0.006)%x4500
Class 1 Battery Self drain = 6000 - (1-0.006)%<&000

x Capacity

Off Drain
Off Dirain

Hours per year x |'Elp|ar.:ern ent Interval x off Current
IESx24x 52100107 = 4.38mah

Salf Test Drain
Salf Test Dirain

Self tests par battery x salf test current x salf test duration (in hours)
12%5 x 77.218 x (9.759/3500) = 12.616mah

Battery Reset drain = Average Reset Current x Duration of resat {in hours)
Battery Reset Drain = 1x 31.509 x {28.756/2600) = 0.252maAh

Tctal Drain = Battery Self Drain + Off Drain + Self Test Drain + Battery reset

Class 2 Total Drain = 133.39 4+ 4.38 + 12.618 + 0,252
Class 2 Total Drain =150.838mAh.

Class 1 Total Drain = 177.85 4+ 4.38 + 12,615 + 0,252
Class 1 Total Drain =195.0%8maAh.

Worst case is Drain= Battery Self Drain + 1.65x{0ff Drain + Self Test Drain + GPS Test
Drain + Battery reset)
Worst Case Drain Class 2 = 133,39 + 1.65(4.28+12,615+0.252) = 161.85mAh.

Waorst Case Drain Class 1 = 177.85 + 1.65(4.38+12.615+0.252) = 206.31mAk.
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EPIRB EATTERY REPORT “i VEerise

Product: E100G and E100 EPIRE Page: T of 27
Drate: 1512709

The Battery preconditioning discharge time = Worst Case drain / Operational Current

For an E100 Class 1 and 2 EPIRE

The average current drain is 32.492maAh

For Class 1 E100 the discharge period will be 5 hors 22 minutes.

Total current drain after 5 hours 22 minutes is 38.492 «x322/60 = 206.57mah

For Class 2 E100 the discharge period will be 4 hours 13 minutes.

Total current drain after 4 hours 13 minutes is 38.492 x253/60 = 162.3mah

APPENDIM A

Results of Current tests for EL00 and E100G EPIRE Operating Modes
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EPIRB BATTERY REPORT

Product: E100G and E100 EPIRE

EFIFE E100G and E100 Self Test Current results

Bo crise

Page: 9 of 27
Date: 151209

E100G Salf Tast Currant

Cument | mij
=
=]

10

E400G Sak Test Energy used

nE

or

ne

0E

04

0z

Charge Codombal 3

0z

L8] |-

_

1] 2 4 L} a8
Tirre: (3

Maximum Current 1284.4mA
Charge Used 0.75635C
Time for salf Test 9,795
Average Current 77.318mA
Power Consumption 0.21028K
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“f wverise

Page: 10 of 27
Date: 1512/09

EPIRB BATTERY REPORT

Product: E100G and E100 EPIRB

E100G Normal Operation Currant Test from switch on
GPS Enabled

121,53 Homing beacon not switched on during first period. Average current is caloulated
from end of first 406MHz transmission to the end of the second 206MHz transmission,

| Maximum Current 18058.89mA
Charge Used 4,165C
Time for salf Test 50.55
Average Current S2.3mé
Powear Consumpticn 82.2méh

“i wverise

Page: 11 of 27
Date: 151209

EPIRB BATTERY REPORT

Product: E100G and E100 EPIRB

E100G and E100 Mormal Operation Current Test from switch on
(GPS Disabled on E100G)

121.5 Homing Beacon not switchad on during first pariod. Averages current is caloulated

from end of first 206MHz transmission to the end of the second 406MHz transmission.

Maximum Current 1250mA
Charge Used 1,947892C
Time for self Test 30,6055
Average Current 28.452mA
Powear Consumption 30.452mAh

EPIRB EATTERY REPORT

Product: E100G and E100 EPIRB

E100G GPS Self Test Current Consumption test

Maximum Current 233.33mA
Charge Used 20.074C
Time for self Test 320.065
Average Current 62.72mA
Powsar Consumpticn 3.376mah

EPIRB BATTERY REPORT

Product: E100G and E100 EPIRE

E100G and E100 EPIRE Battzry Counter Reset Current Tests

Maximum Current 1286.67mA
Charge Used 0.909C
Time for salf Test 28.7565
Average Current 21.5mé
Power Consumption 0.2525mah

“f Verise

Page: 12 of 27
Date: 15/12/0%

“f Verise

Page: 13 of 27
Dato: 151209
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3. THE MANUFACTURER’S DECLARATION ABOUT OPERATOR SELECTABLE MODE OF
OPERATION (THAT DRAWS THE MAXIMUM BATTERY ENERGY AND THE MAXIMUM
PULSE CURRENT).

Section 5d. C/S T.007
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Bocrise

T.007 5.d Battery Consumption Modes

From the analysis given in section 5.c, It can be seen that the worst case
mode that draws the maximum battery is for the E100G model equipped
with GNSS receiver.

There are no other modes that draw peak currents higher than during
normal operation or test modes.
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4. BEACON OPERATING INSTRUCTIONS AND A TECHNICAL DATA SHEET.
DECLARATION ABOUT FIRMWARE VERSION.

Section 5 e. C/S T.007
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ll= wverise

T.007: 5.e Operating Instructions and Technical Data
Sheet

The user manual follows this page. The technical data sheet is included in
the user manual.

Ocean Signal

SafeSea E100
SafeSea E100G

Manual
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In Case of Emergency

Remove the EPIRE from its mounting or housing

To manually activate EPIRB

e

EREAK

- ™a  COVER
Ereak the Slide and hold the
switch cover Green switch to the left.

Slide the Red switch
into the down position

Remowve the lamyard cover, holding on to the free end of the lanyard and
throw the EPIRB into the water
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EPIRB Programming Details

Insart your EPIRE programming details, as indicated on the side of your
EPIRE, inta the form balow.
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1: Introduction

WARNING
USE ONLY IN SITUATIONS OF GRAVE AND IMMINENT DANGER

This manual provides valuable in formation for the installation, operation and
maintenance for your SafeSaa E100VG.

it covars the operation for both the:
SafeSea E100
&
SafeSea E100G (GPS operation)

Please complataly read this manual befare using your EPIRE.
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2: Registration

WARNING

THE OWNER OF THIS 406MHz EPIRE MUST REGISTER IT WITH THE
APPROPRIATE NATIONAL AUTHORITY.

FAILURE TO REGISTER THIS EPIRE MAY RESULT IN A FINE, SLOWING
THE RESCUE PROCESS OR EVEN LOSS OF LIFE.

All 406MHz EPIRBs are programmed with a unique identity number (LIN],
which is based upon the country of registration. This is nomally the country to
which tha vessal is flagged. Registration provides the Search and Rescus

aLthoritios with tha correct amargancy contact details, which will spesd up the
rescLe process,

Cnce registration has bean parformed you should receive a “decal” sficker
which must be afficed to the area on the EPIRE marked “Attach proof of
registration in this ama’. This decal is your proof of ragistration.

Lsaful registration contacts ara:

UK EPIRE Registry

HM Coastguard (Southarn)
Pandennis Point

Castla Drive

Falmouth

TRI14WZ

For online LK registration goto:-

http e  ukshipragister.co uk'megal? - homa'emeargencyrasponsa’moga-
saarchandrescua’apirky.htm

MOAA'SARSAT
MS0OF, E/SP3

4221 Suiland Road
Suitland, MD 207 46
LIS,

For online US Registration goto-
https/beaconragistration.noaa. gov/rgdlby

Thiz EPIRR i= a radio ransmitter; as such, you should updats your axisting
raclio license to include this EPIRE.

When an EPIRR is transfemred to a new vessal, the EPIRE must be re-
programmed to include the relevant information as required by the country
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controlling the new vessel As previously mentionad, the EPIRE UM also
contains the country code; therefore, changing the country to which the vessal
is flagged will result inthe EPIRE neading to be re-programmed.

Some countries, UK, USA, Canada and Australia, do not nead to have the
EPIRE re-programmed when fransfering it to a new vessal. Howaver, ra-
registration is mandatory to ensure that all emergency contact datails, relating
to the EPIRE, are kept up to date.

Mote: | is wery important to ensure your EPIRE is registered with wour
Mational Authorty. The requested registration information will ensure that the
rescue authorties quickly idertify the type of vessel they are searching for
and make contact to ansura the alert is not a false alarm. Alhough failura to
registar your beacon will not stop you being rescuad, it may cause
unnecassary delays and affort in the rescue centre.
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2.1: Programming Details

Your EPIRE iz supplied with a labal titled “Programming Details™, this contains
areas whara the programming detailz of the EPIRE can be marked with an
irdalible parmanant makar. This information includes:

13 LM (Lnigue Idantity Mumber).
2] YVasszal Name.

3 MMSI,
4] Country.
5) Call Sign.

f thiz lakal has not been provided with the EPIRE information pre-insarted
than anter this infarmation.

Affix the label to the left side of the EPIRB in the area provided. Then place
the cear labal provided over the first labal,

It iz advised that this information is also copied into the section provicded on
Page 2 of this manual.
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3: Installation

WARNING
ENSURE THAT THIS EPIRB IS MOUNTED AWAY FROM ALL MAGNETIC
SOURCES.

INCORRECT INSTALLATION MAY CAUSE THE EPIRE TO OPERATE
INCORRECTLY.

3.1: Location

The location selacted must be sufficiently robust to suppont the weaight of the
complete installation. Exposure to the elaments and surrounding hazards,
along with vibration should also be taken into consideration whan choosing
the location. To ansure that the EPIRE will always float free from the sinking
vassal ansure that the float free housing is located high up on the
suparstructura, free from any obstructions and located in a position that it will

not be trapped, regardless of the angle tha sinking vessal may be in.

Ensure that when mourting that the EPIRE iz mountad in a position of
antanna uy.

3.2: Float Free Housing

BOmm

185 mm
147 mm

Using the dimansions, indicated above, use the N6 x 5/8° screws proviced to
gacura the float free housing to the chosen strudctures.
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When selecting a position for the float free housing, ensure that EPIRE has
the ability 1o float fres of the housing without any obstructions.

A.2.1: Loading the EPIRB

1) Lift the HRL! back.

.

—

2) Load the EPIRE, confrols facing up, into the location saat, ensuring
to carefully fold the antenna back behind the EPIRE.

3l Gantly lower the HRLU, this device also clamps the ERPIRE in placs.

4] Place the housing cover over the back, by placing the locating hola
i{on the side of tha housing) over tha clips.

=Y Push and rotate the housing release knob into the locked position.

O

E|

3.3: Mounting Cradle

Lizing the dimensions, indicated above, use the N6 x 5/87 scraws provided to
sacure the cradle to the chosan structura.

10
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The cradle is designed for internal use. K it is mounted in an extarnal location
itis done so at the user's discration.

1.3.1: Loading the EPIRE

Align the back of the lanyard storage area, situated at the rear of the EPIRE,
with the clip mechanism of the cradle and push into place. Thare will be an
audible *click”, the EPIRE is now sacurad in placs.

Do not attach the lanyard to any part of the vessels suparstructure or other
part thatwill hindar the ralease of tha EPIRE.
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4: Operation
WARNING
USE OMLY IN SITUATIONS OF GRAVE AND IMMINENT DANGER.
MISUSE MAY RESULT IN A SEVERE PEMNALTY.
Tha ERPIRE iz designad for bast operation whilst loating in water. ¥ usad in

other situations ensure that the EPIRE is placed in the open, clear of any

covar and kept upright. Do not place the EPIRE close to large structuras or
undar cover,

In tha case of abandoning ship, f possible, recover the EPIRE and tie to the
survival craft, or parson via the lanyard.

f usedl within a life raft holkd the EPIRE as high as possible to ensure bast

oparation. However, for optimum operation, it us recommended that the
EPIRE ba tiad to the raft and floatad in the watar.

4.1: Manual Operation

4.1.1: Releasing from an Enclosure

11 Push & rotate, anti-clockwise, tha housing releasa knob.

/8

21 Tilt and lift the housing cover.

21 Liftthe release mechanism and remove the EFIRE.

12



PE TC «Omega» Protocol 10/26 VVolume 2 Issue 1

page 34 of 86

4.1.2: Releasing from a Bracket

Press the Gray ralease key on the right hand side of the bracket and remove
EPIRE.

4.1.3: Manually Operating the EPIRE

1) Eraak off tha manual switch covar.
i. >y

-

a  DONER

21 Slick and hold the Grean switch to the laft, then slide the Red
switch into the down position.

The EPIRE will now be operational. The strobe lights will begin to flash at a
rate of once avary 2.5 seconds as soon as the unit is activated.

It is important that for best parfonmance the EPIRE should be situatad in an
Lpright position with a clear view of the sky and as far away from any matallic
structures as is possibla.

If the EPIRE contains a GNSS recaiver, ensura that tha GPS antenna is not
obstructed and has a complate, unobstructad view of the sky — as indicate
on the top of tha EPIRE.

A lanyard is provided to tether the EPIRE to the lifeboat or life raft to ensure
that it does not drift away. Make sure this is firmly attached.

13
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EPIRE Cpearational Indicators
EPIRE Mode Green Indicator RBed Indicator
Initial EPIRE
2 ctiv ation On for 1 second
Acauiring GPS 1 Flash evary &
position saconds
GPS position Flash for 1
acuired gacond
. 1 flash, with
121.5MHz Tx strobe light, evary
2.5 seconds
A0BMHz T Flashed for 2
seconds
40EMHz Tx, with Flashed for 2
GPS position saconds
406MHz Tx, -
without valid GPS F'i‘;ﬁm‘: .
position -
SafeSea E100G only

Tha 121.5MHz homer dogs not begin transmission urdil after the first
406MHz transmission — approximataly 50 seconds.

4.2: Automatic Operation

Tha EPIRE will sensa when it has been placed in water and automatically
bagin to operata, after a short delay, inthe same manner as describad above,

I the EPIRE is mountad in the float free housing or on the bracket this
funiction is disablad urtil the EPIRE has baan removead from aither fictura.

if the EPIRE is mounted in a float free housing, i the vesseal sinks, the EPIRE

will automatically be gjacted from the housing allowing it for float to the
surface and bagin transmission.

4.3: De-activation

4.32.1: De-activation from Manual oparation

f the EPIRE was accidentally activated or the emergency situation has
passed, the EPIRE can o manually de-activatad.

Slide and hold the Graen switch to the laft then slide the Red switch into the
Lip position.

14
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4.3.2: De-activation from Automatic Operation

if the EPIRE was automaticaly activated, by placing in water, remaove from
the water and dry. The EPIRE will automatically switch off after approximately
20 saconds.

15
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5: False Alerts

Falze alerts are a sarous problem they cause valiable resources to be
divertad away from real emergancy situation. If a false alertis initiated, by any
maans, it is important to contact the nearest ssarch and rescue authorities

and infarm tham of tha false aler.
Report the foll owing:

1) EPIRE LIN.

21 Date, time and duration.

30 Causa of activation.

44 Location when the alert was activated.
=Y Location at ime of deactivation.

ff the EPIRE was activated by mistake then turn it off. The first emergency
transmission will not oocur for approximately 50 seconds, if the unit is turned
off in this time then EPIRE will not have sent a emergency distress.

ff the unit has een dropped into the watar then remove from the water and
dry the case, wait approximately 30 seconds for the water comtacts to de-
activata.

if tha unit is still flashing after this period, chack that the unit has not baan
manually activated; if so then follow the procadure to manually switch the
EPIRE off.

Tha EPIRE should now be switched off, replace the EPIRE on to the cradle or
into tha float free housing.

The SafeSea E100VG is fitted with water detection contacts. Although thess
contacts are hidden to halp prevent accidental activation due to heavy sea or
weaather conditions, the mounting bracket and float free howusing is designed to
pravant activation of the watar contacts in these conditions. Tharafore, if the
EPIRE iz not correctly fittad in it's mounting it is possible that this may cause a
falze alert situation.

5.1: Disabling the EFIRB

In the unlikely event that your EPIRE develops a fault and does not switch off
then to completely dizable the unit remove tha battery, as describad in section
6.4,

16
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6: Maintenance

6.1: Self Test Mode

WARNING
TEST TRANSMISSIONS ON THE HOMER FREQUENCY OF 121.5MHz
ARE LIMTED, BY THE INTERNATIONAL RADIO REGULATIONS, TO
WITHIN THE FIRST FIVE MINUTES OF AN HOUR.

It is recommended that the EPIRE is tested not more than once a month.

Tha EFIRE salf test mode can ke initiated by rotating the Gray test switch
clockwise and holding for 1 second, until the indicator begins to rapicly flash
Green. The test switch should be releasad once the indicator begins to flash
Green.

This will iniiate a self test; b preparad to record the number of indicator
flashes upon complation of the tast

Tha self test monitors the 121.5MHz homer RF power, initiates a satellite
fransmission in order to measure key perfommance parameters, will monitor
tha 406MHz BF power, syrthesiser [ock and battary voltage undar load. The
saff tost message is designad to prevent the satellite from forwarding an alert
massage during self tast. After the satellite transmission the stobe light is
flashed, damonstrating oparation.

A successful test is determined by a series of Green indicator flashes —
batwaan one and six flashas, this saquence is repeated after a 2 sacond
dalay. A failure is detamined by a senes if Red indicator flashes — betwean
one and five flashas, this sequence is repeated after a 2 second dalay.

17
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The series of Green indicator flashes show how many hours use the EPIRE
has undergone. The series of Red indicator flashes show the failura modle.

Grean Indicator ﬁaﬂhes

I?i:e d Indicator ﬁaﬂhEE

o i M* of Hours M* of Mode of
N" of Flashas Usa Flashas Failure
1 Flash 1hrD51éI::'nin | Flash 1EI'|1|:;E:I2|;II
o 2hrs to - 40EMHz
£ Rashes 2hirs S9rmin 2 Flashes ganaration
3 Flashes 5h4r $h !E?Eﬁin 3 Flashes maarﬂ“ﬁ.rf?;” ar
4 Flashes ?‘hﬁr';rSSE:[|?1i|1 4 Flashas Fémlgrcf
- ghrs to - ,
5 Flashas ahrs 59min 5 Flashes Dthar failura
& Flashes 10hrs +

18



PE TC «Omega» Protocol 10/26 VVolume 2 Issue 1 page 40 of 86

6.2: GNSS Self Test Mode

WARNING
TESTING THE GNSS RECEIVER IS LIMITED TO 5 TESTS OVER THE
LIFETIME OF THE BATTERY.

TESTING THE GMNSS RECEIVER EXPENDS SIGMIFICANT AMOUNTS OF
ENERGY FROM THE BATTERY PACK AND MAY TAKE UP TO 10
MINUTES TO COMPLETE.

THIS TEST MUST ONLY BE PERFORMED WHERE THE EPIRB HAS A
CLEAR AND UNOBSTRUCTED VIEW OF THE SKY. THIS IS REQUIRED
TO ALLOW THE GNSS RECEIVER TO ACQUIRE A SIGNAL FROM
SUFFICIENT SATELLITES TO ALLOW IT TO DETERMINE A POSITION.

if the userwould like confidance that the GHNSS recaiver is oparating comectly
then the test can be started by the following method. It is preferable not to
parform this test in direct sunlight as it may be make counting the LED's
flashes at the erd of the test difficult. The EPIRE must remain under
obsamwation for the whole of the test to ensure the completion of the test is not
missad.

To anter the GNSS salf tast mode, parfonm the following procadura:

13 Rotate the Grey test key clockwise and hokd for 1 second until
the indicator LED bagins to rapidly flash Green.

21 Release the test switch and quickly reactivate the test switch
whilst the indicator is still rapidly flashing.

3} Hold the switch until the indicator begins flashing Green at a
slower rate, continue to hold the test key for 5 seconds.

4 Release the test switch whan the indicator changes from

flashing Graan to a constant Red.

Tha GMNSS salf tastis now active, during the test the indicator will remain Red
and flash Grean once avary 5 saconds.

Succassful complation of the test is displayed by the indicator flashing Graan
for 10 seconds with the strobe light flashing every 2.5seconds. A failure upon
completion of the test is indicated by the indicator flashing Red for 10 seconds
with the strobe light flashing every 2.5 seconds.

The GHSE self tast can b cancelled at any time by activating the Gray tast
switch and holding it on for 5 saconds.

Tha EPIRE is limited] to & GNSS salf tests, the unit will not perform any mora
than this until the battary is raplacad.

19
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F the GMNSS salf tast is initated and the EPIRE has already performed &
GHNSS salf tests, the indicator will flash Red for & seconds and than power
down. If the Gray test kay is hald on aftar the indicator has finished flashing
Red, it will then bagin to rapidly flash batwean Red and Graen to indicate that

tha EFIRE power is being held on and is neadlessly draining the battery

resalfves.

Nota: This test mode is only available on the SafaSea ETO0G

6.3: Inspection

Curing the manthly ERIRE salf test it is advisad that the following inspaction is
parfommed.

Inspact the ERIRE for obvious signs of damage — including the
state of the antenna any creasas in the antenna may causa the
oparation of the EPIRE to ba impairad.

Confirm that the EPIRE is sacuraly mountad on the brackat or inthe
float free housing.

Inspact the lanyard to ensure itis not attached to any structuras.
Confirm the battery is within the spacified expiry data.

if tha EPIRB iz housed in a float free housing confirm the HRLU is
within the spacified axpiry data.

Clean the EPIRE and mourting, it is recommeanded that the EFIRE
is cleanad only using a damp cloth.

Mote: Other than the battery pack there are no user sarviceable parts inside
the EPIRE. DO NOT OPEM THE EFIRE, DOING SOWILL INVALIDATE THE
WARRANTY AND MAY CALISE FALSE ALERTS.

20
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6.4: Battery Installation / Replacement

Tha EPIRE iz supplied with a non-hazardous SV Lithium battary pack. It is
recommenciked that this pack be replaced every 5 years; assuming that the
EFIRE has not been used for any amanency use.

The expiry clate for the battery will be marked on the battery itsalf. If this date
has been reached then the battary must be replaced to ensure comact
operating life of the EPIRE during an emeargency situation.

It iz recommended that if the EPIRE is oparated for any pumnposes OTHER
than tha self tests that the battery be replaced. This is o ersure of comact
oparating life of the EPIRE during an emargency situation.

Digpose of exhausted batteries by returning them to your sarvice agent.
Lithium batteries require specialist methods for disgosal.

0O NOT INCINERATE!

DO NOT DISPOSE OF AT SEA!

The EFIRE battary can be replaced by using a 2mm Allen Kay. To remove the
ariginal battary undo the centre bolt situated at the bottom of the EPIRE inthe
middle of the battery, by turning it anti-clockwise when viewad from the
bottom. Once the screw has been completely released the battary can be
removed from the main body.

To fit a new battery, offer the batary pack to the EPIRE with the battary pack
indent aligned with the main body tab.

Fix the battary to the wunit by tightening the centre bolt of the battary pack.
Lusing a 2mm Allen kay.

21
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6.5: HRU Installation / Replacement

If you have an EPIRE mountad in a float free housing, this will also contain a
HRLU {Hydrostatic Release Unit). Tha HRLU unit must be replaced aveary 2
yaars, the expiry dats is marked on the HRU and the front of the housing. If
this clate has been reachaed then the HRL must be replaced; failure to do so
may resultin the HRLU not operating corractly during an emargency situation.

1}

2)

3)

4)

5)

Lift the ralease mechanism and remove the EPIRE.

Push the HRL! down, against the spring and remaove the locking pin,
caraefully remaove the HRU from the spring.

With the new HRLU locate the two retaining ridges (at the bottom of
the HRLI an to the spring.

Carafully push down on the HRLU, against the spring. Have the
locking pin ready, with the retaining flanga (the flat surface) pointing
clown.

Push the locking pin fully home, thae HRLU is now ready to load the
EPIRE into the housing.

22
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6.6: Service & Warranty

All sarvicing or rapairs of this EPIRE must ba camied ouwt by an approved
samvice ageant.

Forwarranty details pleasa refer to the wamanty card supplied with this unit.

Pleaze ratain the orginal packaging for your EPIRB. If the EPIRE has to ba
retumed, for any reason, the orginal packaging should b used.

Tha battery packs used with this EPIRE are classed as non-hazardous undear
IATA Hazardous Transport Regulation.

= Batteries should be shipped as category 2090, packing instruction 968;
part 1.

= EPIREs with batteries should be shipped as category 2091, packing

iretruction 969; part 1. (The battery should e remowved from the
EPIRE befora packing, but can ba in the same box.)

23
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7: Technical Information

7.1: System Overview

Tha COSPAS/SARSAT systam ufilizes two satallite arrays to provicke distress
alart and location data to search and rescue authoritias.

igf'A.TLEGEAR Satellites

=
\‘-\ GEOSAR hwluras"f

GEOSAR — Geostationary Earth Orbit
LECSAR — Low-altitude Earth Crhit

Tha GEOSAR system can provide near immediate alerting within the
covarage of the recaiving satallite.

Tha LEOSAR systemn provides coverage of the polar region — beyond the
rarge of the GEOSAR systam. It can calculate the location of distress evants
using Doppler processing techniques and is less suscaptible to obstructions
which could block a signal in a given direction.

Tha systam is comprised of instrumeants on board the satellites which detact
the signals from the distress eacons. Ground recaiving stations, refemread to
as Local Users Terminals (LUTs) receive and process the satellite downlink
signal to generate the distress alens. The distress alernts, generatad by the
LUTs, are then received by Mission Control Centres (MCCs) which then
forward the alert to Rescue Co-ordinaton Centres (RCCs), Search and
Rescue Points of Contacts (SPOCs) and other MCCs.

7.2: GPS System

Tha GPS system is a satellite array that enables a GNSS receiver to
detarmine its position around the globa. There are a minimum of 24 satallites
orbiting the Earth providing accurate position, velocity and time information.

Tha SafeSea E100G has a built in GNSS receiver and antenra allowing
raecaption of this positional data. The received position is then insertad into the
EPIRE amergency transmission thus enabling ssarch and rescue teams to
narrcw the search area and increase the effectivensss of the rescue
oparation.

24
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7.3: Technical Specification

' SafeSea E100G only

408 MHz Transmitter 121.5 MHz Transmitir
Fracuancy 408,087 MHz +1KHz Fraquanay 121.5 MHz
Oubput Powear E"."n' Tvppizal _ _ Cutput Power | 25 1IZIIZIL|1"."u' FPEF
Meoclulatisn Phass +1.1 Radians Pk Modulation Swapt Tons AM
| ey Yu)] _ {3KE0ASK)
Encading Biphase L Sweap Rarge | 400 to 1300 He
{ Rata
Curaticn S20ms Modulation 8%
_ _  Depth
Fraguency 2 parts per billion f Frequercy +50ppm
Stability 100mS Stability
Rata 400 bps Dty Cvcle 4045
Leww Duty Cycle Strobe Battary
Light Typs Twez High Intensity Typs Lithium Mangansse
LEDs Dicxide (LIMrC®)
Light Colour ‘Whitk | Dperating 72 hourg Minimurm
Ciutpaat Power 0.75 d effectv e Replacement | &years
candela Interval
Flazh Rata 20-30 par minuts
[ aF5 Hecaver _ _ izenaral
Typa LI Bl MECHS Haight of Body | 215mm
Sensitivity Gold Start | -14E6dEm Heigh't of 210rmm
Fe-acquisition -1 62clBm | Antenna
Centre Fracuancy 1.57524 GHz Waight 735grams
GPS Antenna Microstip Patch Mazimurm 115mm
Body diametar
Satellites 1racked 5 Channe | Engins EFIRE High Impact LI
Matkrial / resistant Plastic © High
colour Visibilty Yellow
Envirgnmental Approvals
Liparating Tlazs 1 -d00 1o Cospas-Sarsat | L0010 TN
Tempsratura +551
Class 2 -20C o
+551%
Storage Termpsrature | Class 1 -40C to Europss KMarina Equipment
+ 0 Diractive MED
Class 2 -30C o IEC 61087 -2
+7 i IEC GlEdS
Automatic releass 4 maires rmaximum Lsa LISCEFCC Approved
dapth FCG 1Dy M0
W aterproot Exceads 10m at Waorldwids IEC a0 -2
20Ca _ _
[ ] ABB2(18); AB41TY;
Baqulations AET 0TS A8 419
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5. THE MANUFACTURER’S DECLARATION ABOUT ALL OPERATION CONFIGURATIONS

Section 5 f. C/S T.007
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“f wverise

T.007: 5.f Photos of Declared Operating Positions

The E100 and E100G are designed to operate floating in water, on the

deck of a boat or in a liferaft, When usad in a liferaft, the unit may either
bz mounted in the canopy or handheld.
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6. THE TECHNICAL DATA SHEET
FOR THE BATTERY CELLS USED IN THE BEACON
AND THE ELECTRIC DIAGRAM OF THE BEACON’S BATTERY PACK

Section 5 g. C/S T.007
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“l wverise

T.007: 5.g Cell and Battery Data

The datz sheet for the cells used in the SafeSea E100 series of EPIREs and

the configuration drawing are attached.

The standard battery (LB2E) uses three banks of Energizer Lithium 123

cells, with three cells in each bank. For the class 1 operation, an extra
bank of cells is provided in the pack (LB1E).

. ®_®_ 0 ® 0 8 8 .- group of cells

fitted for wse
Awith Class 1
A~ EPIRE only

HHH
- —I|—I
|

Figure 1: Schematic of SafeSea 100 Series Battery Pack

EPIRB BATTERY REPORT “t wverise
Product: E100G and E100 EPIRE Page: 14 of 27
Date: 15/12'09

Appendix B

E100G and E100 Lithium Battery Information

The Cells used in the EPIRE LBiE and LE2E will be Enargizer 123 cells, They are Lithium
Manganass Dicxide cells and have the following Characteristics

Energizer Lithium 123
Phots cells

Designation IEC: CR17345

Chemical System Lithium / Manganess
Dioxide (Li/MnC,)

MNominal Veltage ED

Storage Temp -400C to +600C

Oparating Tempo -400C to +600C0

Typical Capacity 1500mah (to 2V)

Typical Weight 17g

Typical Lithium Contant 0.55q

Self Discharge at 209C 0.6% per year

Capacity at -200C 77.09% of nominal
typical

Capacity reduction at - | 43.14% of nominal

400C typical
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PRODUCT DATASHEET

Lithium (123)

2=

Industry Standard Dimenslons
i
i
e N I~
1] LA
T —— =Tk T { P
'l ' 1 i
LER I-I-lr
HEEFRm PFULATEETI
] ¥ | 1
t f | 1
[ 0] |
CFET e L L |
Li.ae
HiEFam

Fhim batlery conlains a Posllive Temparsfios
Cpar Tttt [PTC) safely deyvioe bo lssit Oarnesd
during shar? rirceit cenddiona.

ll.; werise
Energizer

48 () J08 25 710G

Enariner B

Specifications
Clesaificabion: “Withizm Phets
Chemicsl Systmmn: Lit=em | Mangansss Dicode | LR 5|
[aealgratian: WC-CRITHE
Memimal Vollage: A el
Storage Temp! =2 o BT
Oxeira ] Tarivip =IAT o GO

L300 mah (o 20 volts]
[ribe Bk 100 oSrid @l 200 )

Typical Capacily:

Tepieal Weight: 1Y grires

Typics Yolume: 71 cubsr cavzrstery

HMax Dischoangs: | 500 red covEraicim 3503 mA pass)
Haw Ray Chang: 2 i croainpre

Typecal L Content: 058 g

shigping For compists detalh, plasus relsencs;

ekl [mscopd 1} Spaciel Provinion B4R of Fe InbemaSonsl
dir Trerspod Assacdsfion Tengermous
Ggis Aeguistions
|imits] Bisbes 3 PR 173485

Simulated Application Tests
Typies! Perfarmisee 8L 3L°C

Gk vy

Schedule  Drain Load LT LEGY L
[t | [L11] '-'i_n- Toans | i | [ T

il s 153 B0

Comtirmms 10 -_ { —_— .
Lo - - - 1530

L] e -— 002 -

Typleal Discharge Characteristics

Schedule T psc DR | 57 peg OFF
Typical Drain; 500 mi

nc

Lo 150 2000 2m
Puiaa

Srlapdube; 3 s 0N 7 o OFF
Tijpidal Draeric 1200 mi

L0

O 4200

This dafa sheet conbaire Bpical ifeimaticn spedlic 15 prod uets anolistunnd Bl e tme o it pusleation
wiEnsrgizer Holdings, Inc. - Costenbs benein S0 sk constibute a wamvanby.

o oL E05 - BRaLEER)

Figure 2: Energizer 123 Photo Lithium Cell Data Sheet used in SafeSea

Series EPIREs

Page1afn

E100
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e

rincipal Dry Battery Systems

Typical Charactaristhcs

H'; Verise

Energizer

[

e ar

[ s Chims o e T am Lea

iEnrs i Pirimrmyiy T T L e
Sunh Bmalaan Vo b B [ [ e [ ar
Coeifeiiall] @ | 2 = | L=t i g g i -y
[ T g - o
o e g X x
P e i 5 3
oy L "

e [ 1 L ]

iy
TR L

Figure 3: Additional Cell Data, showing capacity loss per year

Page taken from Energizer datashest "Pripncipzl v Batbery Swv=tams — Twpical
El ! P .'.lI
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7. A COPY OF THE BEACON LABEL

Section 5 h. C/S T.007
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Boocrise
T.007: 5.h Beacon Labelling

EPIRB Labels

Y
s a5

st i b S
e

Figure 1: E100 Series User Information Labsal
Common to all models of the E100 and E100G

Figure 4: User Information Label

Matt finish label for user to write identification data on with an indelible pen.
with claar label to cover the writing for protection.

Provided
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n[ wverise

Auto Release Housing Labels

OCEAN SIGNAL OCEAN SIGNAL
SafeSea ARH100 SafeSea ARH100

Automatic For } Automatic For
Releasa
Housing

Chyss I EPIRE type
SafeSea E100E100G

Claaa T EPIRE type

Release SafaSen E100/E1006G

Housing

Figure 3: Float Free Housing Product Identification Labels

Dt of Inetakation

Figure 6: User Information Label

Usar to write HRU installation date on this labal with indelible pen. Clear label provided
to cover writing for protection.

OGEAN SHZNAL

el el
Instaiiation

Hydrosiatic Release

Module

Figure 7: HR1E Product Identity Label
Central area will be printed with HRU manufacturing dats
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nm wverise

Battery Labels

Lithipm battery | R2E

Lithiom battery LHTE

Bty Iridadhibom
Ajign ey indond with oain ey bh
Takime pevim bok vl B aldien bey

i bty Ardzed weth modr. beoydet.
Taga crvin ol ity Jwm 2o kny

Figure 8: LB1E and LE2E Battery Identification Labels
LB1E for class 1 use, LBZE for Class 2 use.

n[ wverise

Manual Release Housing Labels

OCEAN SIGNAL OCEAN SIGNAL
SafeSea MRH100 SafeSea MRH100

Manual ] |t Ciass I EFIRE i
= Class 1 EPIAE type ass I EPIRE type
Release Release SafeSea E100/E1000

I:Inugihg_ : - Dot 6 & 1

= UK

Figure 10: Product Identity Label for optional manual release housing
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n[ wverise

Instruction Card

S0S

FOR USE ONLY
IN EMERGENCY

Figure 9: Instruction Card for placing beside the mounted EPIRE.
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8. THE TECHNICAL DATA SHEET OF THE REFERENCE OSCILLATOR

Section 5. C/S T.007
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Hr verise

T.007: 5.i TCXO Data Sheets

The reference oscillator crystal for the 406MHz transmitter in the SafeSea

E100 series EPIRB is made by RAKON Ltd. The following data sheets and
sample data are attached.

In the class 1 models, the Rakon E4574LF(T) device 1s used. In the class
2 model, the Rakon E4672LF(T) device is used.

Figure 3: Reference Crystal Data Sheet - Class 2; Sheet 1 of 2
Figure 4: Reference Crystal Data Sheet - Class 2; Sheet 2 of 2

Figure 13: Frequency stability plot for orystal used E100G in Ser No. 0001200014
Figure 11: Frequency stakility plot for orystal used in EL00G Ser Mo, 0001200013
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Oscillator Specification; E4&872LF(T)
lssue 3, 9" July 2008, LN45&1

Designed for wse n "Cospas-Sarsat” Emergency Beacon Applicahons

Cutline in mm

Pad Connectsans EEL maw ]

D meol coanrsct

Oo rol canresct
GEHD

RF Culput

NG

0 =] £ Lh b GBS -

NG g
' - 5 |

Tri-State Control (Enabiei® ]
. Supply, Vs ! .
16, Do not connect -.III.!

MG B 1 T

* leavne uncanneched # nal reguinsd Lomtazy oo | Ll

Weight 170mg (Lypical)

Marking inclusdes
[ 54

Menulecurng dentifisr (X).

Crysial manufacture date

Pad 1/ Siabc sensteaty idantfer (4],
Abbreviated P (46T2)

R X YW

Device date code [YW), A 4672YWO0000
Serial numbsar [mnnm)
Electrical

Moming Frequancy, Fo 12 GE865E6 MHz
Supply Vollage, Vs 3.3 = 1%
Input Caurmant =40 ms
Olutpun:

Type HCMOS

Load 15mF

Wil z01"Ve

iah =08*Vs

Cluty cycle & 50% 45% 10 55%

Rise frne, 10% to 30% = Bns

Fal tima, 0% o 10% ZEns
Frequency Stability

Calbralion Tolerancs of 25°C 2 +0.5 ppm

Temperature, -20°C 1o 55°0
Swupply Vollage. + 10%
Load  SpF

Allan Variares (lau=100ms)

% £0 2 ppm reference o |Fae=Fael
= 0.7 ppm refemncs o requency al 3.3
% £0.1 ppm refanence o frequency at 15 pF

a 10 ppk

Page 1of 2

Figure 3: Reference Crystal Data Sheet - Class 2; Sheet 1 of 2
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l[ wverise

Oscillator Specification: E46T2LF(T)
Issue 3, 9 July 2008, LN4661

Drasigrad for wss n “Caspas-Sarsal” Emevgency Baacon Applcalons

Medium lam stabiily specfied and measured according 1o &S T.O0M & T.00T |averagsed aver
16 measuremanss in 15 minube period, and folloaing 15 minute power up penod)
MMean Sopea dFid
Steady slate condilions =+ 0 7 ppb'min
Dunrg and 15 minules afsr vanable iemperabure condilions
=+ 1.7 ppbvmin (dTidb = = 550 § howrd

Residual dF Tram slope & & 20 ppb (dTidl & £ 5°C [ hour)

Tast resuls shipged with each devcs, identfisd by date and senal nurmber, retaired for 10
AT,
Raflow solidarng =+ 1.0 ppm
Apeing, frst yaar % & 1.0 ppm
Ageing, 10 yaars =+ 310 ppm
Trn-State

Fed 3 open circut or 2 0.6V Ciugput Eneiled

Pad A =0 Vs Cigpul High impedance

in Tr-stabe mode, the output siage is dsabled out the csdliator and compensation circufl are stil actve
(Crment consumpion T Bp.h
Fhasa Nose [iypical values) B} dBaHz at 10 Hz
-116 dBc/Hz at 100 Hz
2T dBeHz al 1 kHz
-137 dBoHz at 10 kHz
=143 dBciHz &l = 100 kHz

Environrmental
Dparaung Temperature R-B.HQB -20 1o +55°C
Sinmage Temperature Ranga Bhn +125°C

YWibration IEC GO0GE-2-8 Test Fo, 10-80Hz 1.5mm displacement, ai 98.1 ms + %0 mmstes in
each of hrae mulually pependicuar axes & 1 oslave per minuts

Shock |EC G0068-2-27 Test Ea, 360ms” acosleralion for Bms duration, 3 shocks in each
dracton aong thras mutually perpendcular ases

Solcaring  SMD producst suitslle for Convecton Reflew seldenng. Paak temperatune 260°0.
Flaximum time above 22000, 60 sacs

Solderatility MIL-STD-202. Method 208, Cabegary 3

RaHS Paris are huly camplianl wilh Fs Evropean Linica dreclive 200295'EC an the
resinchon of the use of certan hazardous substancas in elecincal ard alectronic
equpment. Nole these ReHS complant parts are suitable for assembly using bath
Lead-res soiders and Tinlead solders

Marking Laser Marked

Fackaging Farts orderad with suffix T are supplied on Taps-and-Faal

* COSPAS SARSAT J06MHE disiress beacons specilicalion C63 T.001 [lksus 3, Revision 8 NOY 2007)
and S5 T.007 |issue £, Revisian 2 MOV 2007}

Figure 4: Reference Crystal Data Sheet - Class 2; Sheet 2 of 2
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Figure 10: Frequency stability plot for crystal wsed E100G in Ser No.
0001200014
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Figure 11: Frequency stability plot for crystal used in E100G Ser No.
00012000130
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9. DESCRIPTIONS
TO DEMONSTRATE THAT THE DESIGN PROVIDES PROTECTION
AGAINST CONTINUOUS TRANSMISSION

Section 5j.i.) C/S T.007
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“f. wverise

T.007; 5.] Compliance statements

The following statements justify that the design of the SafeS=a E100
series EPIRBs meets the following criteria

i. provides protection against continuous transmission
(see section A.3.4),

The precise timing control of a 406MHz transmission is performed by the micro
controller, 1C2, which controls the application of PA supply volttage. To ensure that a
transmission can last no longer than 45 seconds, due to a fault; when the PA supply
voltage is switched on, C1 is charged through R19. This charging voltage is
comparad to the input threshold of ICT A, when the threshold has been exceeded the
output of ICYB will change state from low to high. This signal will then turn on TR19
and TR25, thus disabling the synthesiser, 1C4, and turning off the gate of TR
respectively, therefore ending any further transmission.

Figure 1: TX Timeout circuitry
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10. DESCRIPTIONS
TO DEMONSTRATE THAT THE DESIGN MEETS
THE FREQUENCY STABILITY REQUIREMENTS OVER 5 YEARS

Section 5j. ii.) C/S T.007
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Sadler Rioad, Lincoln
N LME 3RS, United Kingdom

Tel:+ 44 (0) 1622 333524
Fax: + &4 (0) 1522 323535
E-mail: DavidWERakon.co.uk

Rakon UK Ltd.

TEST SUMMARY
FEPOET INo.: 2005-029%
Diate: 10% July 2008
Product type: Temperature Compensated Crystal Oscillator (TCXO)
Construction: 1) Surface Mount (7 x 5 mm)

2) "Plute” ASIC

Genenc Type: CFPT-9000
FAKON UK Part No. E4572LF
Output Frequency: 12.688656 MH=
Number Tested: 20
IESTS PERFORMED
Test Performed: 5 year Stability Prediction

Consisting of:

1) Medium Term Stability Measurements at 0, 3 and 6 months
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, N Sadler Fload, Lincoln
5 LNG 385, United Kingdom

Tel:+ 44 (0} 1522 833524
Fax: +44 (0) 1522 323535
E-mail: DavidWE@Rakon.couk

Rakon UK Ltd.

SUMMARY OF TEST RESULTS

Test Requrad Pass Fail

& Year Prediction Residual {ppb) Results atached

5 ¥ear Prediction Minirmum Megative Results atached
Slope (ppbimin}

£ Year Prediction Maximum Positive Results attached
Slope (popbimin}

5 Year Pradiction Aging Mid frequency Results atached
(ppm)

TESTS CONDUCTED

B I} Lowrie DATE December 2007  APPROVED: Id R Woedall
to July 2008
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N FEAKON UK LTD
: QUALIFICATION TEST RESULTS SHEET
Cualification Test: 3Year Stabality Prediction
Bef 2008-0295
Introduction:

In crder to pradict the stability of the devices over a five year period,

20 off E4872ZLF were fested. siored for 3 months st room
temperature and then re-measured, the devices were then stored for @ further 3 months and re-measured, this data was then
used to generate the 5 year prediction

Results:
Device E46T2LF Residual {pphb)
Time [Days) 3 a0 180 Prediction
Senal Mumbsr Start 3 months g months Slope  Intercept  Prediction 5 years
1363 0.50 0.58 0.22 -0.08 0.57 027
1354 0.47 0.53 0.24 -0.05 0.53 0.3
1365 0.71 1.34 0.38 o.M 0.78 0.832
1382 0.55 0.g2 0.40 -0.10 0.72 0.38
1363 0.74 0.24 0.58 -0.05 0.78 0.3
13684 0.57 1.14 0.28 o.m 0.54 0.8
1371 0.55 0.57 0.78 0.08 0.55 0.73
1372 0.78 0.20 0.18 -0.22 0.84 022
1373 1.04 0.28 0.58 -0.158 1.14 0.58
1380 204 1.63 1.24 -0.33 225 0.87
1381 0.28 0.20 0.38 -0.20 0.25 0.32
1388 0.51 077 0.18 -0.07 0.58 0.3&8
1380 0.67 0.23 0.40 -0.07 0.74 0.52
1383 0.45 0.58 0.27 -0.05 0.58 0.3
1384 0.48 0.35 0.21 -0.05 0.53 0.35
1402 0.58 0.84 0.23 -0.12 0.20 042
1403 1.18 0.28 072 -0.22 1.32 0.2
1412 1.01 0.78 1.21 0.03 0.98 1.05
1420 0.20 0.75 0.28 -0.21 084 028
1421 0.563 0.28 0.27 -0.08 0.72 045
Average 077 0.85 045 -0.10 0.85 0.5z
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RAKON UK

QUALIFICATION TEST RESULTS SHEET
Quahfication Test: 3Year Stabihty Prediction

Pef 2008-029;

Device E46T2LF

Min Megative Slope (pphimin)

Time [Days) 3 g0 180 Prediction
Senal Mumber Start 3 months & months Slope  Intercept  Prediction 5 years
1353 -0.25 -0.22 -0.22 0.02 -0.a7 -0.18
1384 -0.26 -0.22 -0.31 -0 -0.25 -0.28
1385 -0.35 -0.44 -0.32 -0.03 -0.34 -0.45
1382 -0.40 -0.48 -0.42 -0.o2 -0.3e -0.458
1383 -0.47 -0.47 048 0.00 -0.47 -0.48
1384 -0.31 -0.35 -0.35 -0.o2 -0.30 -0.38
1371 -0.83 -0.48 -0.48 0.03 -0.84 -0.458
1372 -0.20 -0.21 025 -0.o2 -0.1a -0.28
1373 -0.7a -0.58 -0.84 -0.03 -0.7& -0.588
1380 -1.84 -1.50 -1.54 0.08 -1.87 -1.51
1381 -0.40 -0.48 -0.36 0.00 -0.41 -0.40
1388 -0.37 -0.30 -0.21 0.02 -0.2a -0.23
1380 -0.4z2 -0.40 -0.32 .02 -0.43 -0.38
1383 -0.45 -0.48 -0.49 -0.o2 -0.44 -0.51
1384 -0.24 -0.24 026 -0 -0.23 -0.28
1402 -0.24 -0.27 -0.23% 0.00 -0.24 -0.25
1403 -0.80 -0.77 072 0.10 -0.85 -0.53
1412 -0.g2 -0.78 -0.86 0.02 -0.51 -0.85
1420 -0.28 -0.27 -0.37 -0.03 -0.36 -0.38
1421 -0.24 -0.30 -0.26 -0.02 -0.23 -0.30
Average -0.48 -0.48 -0.48 0.00 -0.48 -0.48
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RAKON UK

QUALIFICATION TEST RESULTS SHEET
Calificaton Test: ¥ ear Stabality Prediction

Fef 2008-02%

Device E46T2LF

Max Positive Slope (pphimin)

Time (Days) 3 =] 120 Prediction
Senal Mumbser Start 3 months & maonths Slope  Intercept  prediction & years
1353 0.23 0.21 0.20 -0.o2 0.24 018
1354 018 0.18 0.41 0.08 0.12 0.38
1355 044 0.54 0.4a 0.04 0.43 0.55
1382 040 041 0.45 0.02 0.38 048
1363 028 0.33 0.27 0.00 0.20 0.30
1384 0.25 0.31 0.28 0.0z 0.25 0.31
1371 0.43 047 0.48 0.02 0.42 043
1372 0.23 0.23 0.28 0.0 0.22 028
1373 0.aa 024 0.78 -0.05 0.a2 0.76
1380 1.85 1.75 1.54 -0.11 1.82 1.57
1381 037 0.38 0.37 0.00 0.37 0.33
1388 021 0.20 0.17 -0.o2 0.22 018
1380 0.55 0.50 0.54 -0.01 0.55 0.51
1383 047 0458 0.55 0.03 0.45 0.56
1384 0,20 0.x2 0.25 0.02 0.18 028
1402 0.25 0.25 0.23 -0.01 0.27 0.23
1403 044 0.50 0.47 0.02 0.43 0.51
1412 0,71 0.74 1.13 017 0.50 1.14
1420 0.za 0.23 0.38 0.0 0.27 0.32
1421 0.32 0.34 0.31 0.00 0.32 .32
Average 0.45 0.46 0.48 0.0 0.44 0.48
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RA]E@N BANON UK LTD
QUALFICATION TEST RESULTS SHEET

LzaliScation Test ¥ ear Stzhdoty Predictoz Beaf. O0E-20

Dovios SAETZLF Aging Kid Fregusmay ppm

TimeE (Caysl kS =) 180 Pradiotlon
Saral Hurbsr Siart Z mionits E monts Sope  Imercept  predichon S pears
33 g il =40 41z g 1 008 -0.12
1354 1 L6 .34 Vi -[LiCf -0.38
1EE g il s .21 y i -0 -1.35
33 1175 =0 fs 017 -1 -[ 07 -0 21
fi3e3 -1I/78 =il 013 w 1l -[ 07 -0 £
354 g Hlary -afa 40,20 4.0 -0 -1.35
137 1.3 =40 41 4.0= alnct -01.332
1373 1132 122 4025 4.7 -0.10 -2
ENE! -1./78 -2 017 -1 -0 0 -2
1320 -1.132 L6 417 g 1 -0113 -0.18
3= 1E =i 41Es y i -ILI03 -0L18
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11. DESCRIPTIONS
TO DEMONSTRATE THAT THE DESIGN PROVIDES PROTECTION
FROM REPETITIVE SELF-TEST MODE TRANSMISSIONS

Section 5 j iii.) C/S T.007
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T.007; 5.) Compliance statements
iii. provides protection from repetitive self-test mode
transmissions
a. Beacon Self Test

The self-test function of the EPIRE is implemented in the following
sequence of in-line steps; there is no looping or repetition of any step:

*» The 121.5MHz homing beacon is started, the modulation is
monitored and after three sweeps of the modulation frequency the
beacon is turned off.

» The 406MHz massage transmither is activated and monitored; after
one test messazge has bean transmitted the transmitter 1s turnad off.

» The LDC light is activated and after ane flash it i1s turned off.
» The indicator LEDs are flashed to indicate pass [/ fail status,

» The EPIRE then enters 3 shutdown mode in which it switches off
power from the battery. If the test switch is still being held at this
time, the red and gresen LEDs will flash alternately until the switch is
released - no other operation can be performed while in this meode,
in other words it is not possible to start another self-test If the test
switch 15 held down.

Throughout the self-test procedure the switch is monitored by sampling its
condition every 10 milliseconds by interrupt wunder the control of a
hardware timer. The operation of the hardware timer and the operational
software are continually monitored for integrity by the use of a hardware
watchdog timer.

In summary, it 15 not possible to perform repeated self-tests unless by
deliberate action on the part of the user.

[1i]

[14]

b. GMNSS Recsiver Self Test

The GNSS self-test is limited to checking operation of the internal GPS
receiver only; there are no test transmissions of either 121.5MHz or
406MHz systems.

The test involves turning on the internal GPS receiver and waiting for a
position fix to be obtained, once this condition is met then the EPIRE will
report the status by use of the LEDs and then switch off. At the time that
the GPS receiver is turned on a timer is also started, this timer is
impleamentad by counting interrupts generated from 2z hardware timer
which in turn s monitored by the system watchdog. This timer will run for
5 minutes or be stopped by a position fix being obtained, whichever
occurs first, If the timer completes its run then the EPIRB will report a
failure by the use of the LEDs and turn off. If the test switch is held
down at the end of this test then the EPIRE will enter power down mods
indicated by alkernate flashing of the red and gresn LEDs until the switch
is released, It is not possible to repeat the test or perform any other
function if the switch is held down.

In summary the GNSS self-test mode is limited to a maximum duration of
5 minutes and cannot be repeated unless a2 deliberate action i1s taken fo
do so.
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12. ATECHNICAL DESCRIPTION THAT CONFIRMS
THE NOMINAL OUTPUT IMPEDANCE OF THE BEACON POWER AMPLIFIER IS 50 OHMS
AND THE BEACON ANTENNA INPUT IMPEDANCE IS 50 OHMS

Section 5 k. C/S T.007
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T.007: 5.k Antenna Matching Analysis

The output impedance of the 406MHz power amplifier on the units with
the test connector is nominally 500hms. The antenna VSWR has been
established by mezasurement.

The antenna return loss was measured with a HP 8753B MNetwork
Analyser, with the antenna mounted on the ground plans.

The plot of the return loss is shown below.

Fd Lk, P&T -0
AdBE . FIT PFEBE Wiy

djl . # 88 BFPrE gy

The measured return loss at 406.037MHz is indicated as -16.067dB

This gives a calculated VSWR of 1.37:1.
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13. THE BEACON QUALITY ASSURANCE PLAN

section 5 m. C/S T.007
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ANNEX L
BEACON QUALITY ASSURANCE PLAN
We, manufacturer of Cospas-Sarsat 406 MHz beacons { Manutacturer name and addmess)
Coverise Limited, Unit 5, Ocivan Way
Margate, CTY 4NN, United Kingdom

confirm that ALL PRODUCTION UNITS of the following beacon model{s),

SafeSea E100 (Manual and Auto releasa), Software Issoe 00,0022
imockel, hardware part number, frmware part number, software version or part number

SafeSea E100G (Manual or Auto Release), Software Issue 00,00,22

will meat the Cospas-Sarsat specification and tachnical mquirsments in a similar manner o
the units subjected for type approval testing. To this effect all production units will be
subjectad to following tests at ambient temperature:

- Dhigital messags

- Bit rate

- Rise and fall times of the modulation waveform
- Modulation Index (positive/negative)

- Ctput power

- Frequeney stability (shomt, medinmj*

Maote*:  Baacon manufactarer shall provide echnical data on the beacon frequency generation to demonstrate that the
frequency stability st at ambient temperature are sufficient for ensuring that each preduction beacon will
exhibit frequency stability parformance similar to the beacon submitied for type approval over the complaie
operating temperabme Enge. I osuch assurance of adequak performance over the complkte cperating
Empe mue rangs cannot be deduced from the technical data provided and the frequency stability test meulis
at ambiznt tamperabuee, a thermal gradient test shall be performed on all production wniis.

- (Othar tasts;

GMSS Recaiver @st for E1DOGG only

We confirm that the above tests will be parformed as appropriate to ensure that the complate
haacon satisfiss Cospas-Sarsat requirements, as demonstrated by the test unit submitied for
type approval.

We agree to keap the test result shest of every production beacon for inspection by Cospas-
Sarsat, if required, for a minimum of 10 vears.

We confirm that Cospas-Sarsat r2presantative(s) have the right to visit our premises to witnass
the production and testing process of the above-mentioned beacons. We understand that the
cost related to the visit is to be borne by Cospas-Sarsat,
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We also accept that, upon official notification of Cospas-Sarsat, we may be reguired to
resubmit a unit of the above beacon model selected by Cospas-Sarsat for the testing of
parameters chosen at Cospas-Sarsat discretion at a Cospas-Sarsat accepted test facility
selected by the Cospas-Sarsat. We understand that the cost of the testing shall be bome by
Cospas-Sarsat.

We understand that the Cospas-Sarsat Type Approval Certificate is subject to mvocation
should the beacon type for which it was issned, or its modifications, cease to meet the Cospas-
Sarsat specifications, or Cospas-Sarsat has determined that this quality assurance plan is not
implementzd in a satisfactory manner.

Drabed: 177122005 . Signed: David Sheekey, Product and Approvals Manager..... "":) {:'
iMame, Position and Signamee of Beacon Manuta-:turerRE-presenl:amE]
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14. DESCRIPTION
OF THE GNSS RECEIVER OPERATION CYCLE AND ITS PHASES, INCLUDING DURATION
AND AVERAGE BATTERY CURRENT MEASURED FOR EACH PHASE

section 5 n C/S T.001
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T.007: 5.n GNSS Operation

The SafeSea E100G series EPIRBs use 3 UBlox NEO-5Q GPS module to
determine its latitude and longitude position.

Every time EPIRB is switched from off to on the GPS is powered up in a
"Maximum Performance” mode with a cold start to acquire a position.

Once a3 position has been acquired by the receiver to an accuracy of less
than 100m then the position is stored for transmission and the GPS
module is turned off to conserve battery capacity.

After 20 minutes the GPS module 1s turned on again to update the
position, after a successful position has been received the GPS mode is
switched to "Eco” to conserve power.

If the GPS fails to acquire a2 position during an acquisition period, the next
time the GPS i1s powered on it is powered on in the Maximum Performance
mode.

The maximum tme the EPIRB will allow the GPS to search for a valid
position is limited to 10 minutes in the first two acquire pericds after
EPIRB switch on and 5 minutes thereafter.

The GPS position is considered valid if it was obtain less than four hours
from the current time. After the position is four hours old a new GPS
position must be obtained or the EPIRB will revert to a non GPS EPIRB
until 2 valid GPS position is received.

If an EPIRB has been switched on for a long period of time and not
received a valid GPS position, 1t 15 highly likely that a fault condition has
occurred and further attempts at acquiring a position would only reducs
battery capacity without gaining a position fix. This point s considered
reached If unit on time 15 45 hours at -25C or colder and 73 hours for all
other temperatures when no valid position has been received. From this
point forward the EPIRB will no longer try to gain a GPS position, thus
conserving battery capacity for use as a non GPS EPIRB extending the
operation time to aid rescue,

For current consumption figures see sections c. and d.
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15. DECLARATION
OF ALL MANUALLY SELECTABLE OPERATION MODES

Section 5 0. C/S T.007
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T.0007: 5.0 List of operation modes

The SafeSea E100 series EPIREs have the following operational modas.

1. Manual Activation
a. To activate the EPIRB manually, the break-

off cowver owver the switches must be

remowved. The Green actuator is shd to the

left to unlock the Red actuator, which can

then be slid down to activate the beacon.

Release the Green actuator to lock the Red T
actuator in the activate position. e gwioh 1 foe ol

i ha dodn pas e

. On activation the low duty cycle LED will

commence flashing straight away, then after the random (~50
second) interval, the £06MHz transmission will commence.
Depending on configuration of the beacon, the 121.5MHz
homing beacon either commences transmission immediately
or after the first 406MHz transmission.

2. Water Activation

3. When the EPIRB 15 immersed in water, in its normal floating

position, the EPIRE will automatically achivate between 10 and
15 seconds. The water contacts are monitored for 10 seconds
after first detection to reduce the nsk of accidental activation.
Note: the water contacts are concealed behind the switch
mechanism cover and lanyvard reel to prevent inadvertent
operation.

. On activation the seguence of events follows the same order

as for manual activation.
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16. NAVIGATION SYSTEM TEST RESULTS
WITH TEST SCRIPTS WHICH REPLICATE THE LOCATION INFORMATION
CONDUCTED BY MANUFACTURER

section A.3.8.7 C/S T.007-2009 with footnote 1
(used Annex D and Appendix C to Annex F
of document T.007 Issue 4 Rev.2 (November 2007)
for this test)
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T.007: 5.b.1ll NAVIGATION SYSTEM TEST RESULTS

Thie fdlowirg data demanstrating the results of the nevigation data bsacon coding softears

are provided by Coverize Lid Al tests wars parformed by Adrian Mason.

Pasition Data Encoding Pesults Usar-Location Protocel

Table F-C.1 of C'S T.O07

Scipt Refarance ‘Walue of Encaded Lacalion Bz Transmibbad by Conlimalion
{Sea Tabk 0.1} Bagoon (Hecadacimal) 1hal BCGH
Camect 4]
1 Bils 108 - 132 = FEOFFD i
Bils 108 - 132 = 22011
2 Mumiar of seconds aftar providing nesigation data thal .
b=acon iransmitled the sbove ancodad |ocation
infomialion: 34.75
a Bils 108 - 132 = &0052 i

Table F-C.2 of C'S T.OOT

Position Data eneoding Results Standard Location Protocol

Scnpt Refarance
{5ea Tabke O2)

‘Walue of Encaded Localion Bz Transmibtad by
Baaon iHeadacimal)

Conlimnation

1hat BCH
Camect {4]

Bils £5- 25 = FFEFF
Bils 113 - 122 = E2EO0F

Bils £5 — 25 = 2404
Bils 113 - 132 = 2E237
Mumiar of seconds aftar providng nasigation data thal

b=acon rensmifled the above ancodad locatbion
infammalian: 3055

Bils £5 - 25 = 2404
Bils 13- 122 = FR2ZT

Bils 65— 25 = 240
Bils 113 - 132 = =227

du

wn

Bils 65— 25 = 240
Bils 13- 122 = 74827

Bils £5 - 25 = 2404
Bils 113 - 132 = 2227

el

Bils £5 — 25 = 2404
Bils 113 - 132 = 2207

Bils 65— 25 = 2406
Bils 13- 1232 m 8237

Bils 5 — 25 = 2405
Bils 113-122=1BE2

1a

Bils £5 — 25 = 2402
Bils 113 - 132 = 2206

du
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Table F-C.2 of C'S T.00T

Posltlon Data ancoding Results Matlonal Locathon Protacaol

Seript Beferencs
(See Takle [L3)

Valua of Encoded Location Bits Transmitted by
Baacon (Hexadecimal)

Confimmation
that BCH
Cormact (4)

Bits 50 — 85 = JFE1FED
Bits 113 — 126 = 2TCF

A
L]

Bits 59 — 55 = ARAQC2
Bits 113 — 126 = 248949

Mumbsir of seconds afler providing navigation data that
b=acon fransmited the above encoded location
infommation: 3.0

e

Bits 50 — 85 = ASAQCE
Bits 113 — 126 = JF0G

e

Bits 50 — 85 .= DQAQCD
Bits 113 — 126 = 2194

e

Bits 59 — 55 = DAAOC2
Bits 113 — 126 = BOO

e

Bits 59 — 55 = CABETD
Bits 113 - 126 =744

e

Bits 50 — 85 .= CR9&TD
Bits 113 — 126 = T7E

e

Bits 59 — 85 = CHYGTC
Bits 113 — 126 = 702

e

Bits 50 — 55 = CUGTC
Bits 113 — 126 = T7E

e

10

Bits 50— 85= CABETD
Bits 113 — 126 = 7449

e
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Baacon Tester Resuls

The results from the Bsacon tester whils psromming the preceding tests ang storsd inthe
Tollowing Tlles:

1. User Location Protocol (User Location Protocolwith MMSI)

Script 1 Burst-2741
Scrpt 2 Burst-2742
Script 3 Burst-2743

2. Standard Lecation Protocol (Standard Location Protacol with MBS

Script 1 Burst-2744
Scrpt 2 Burst-274%
S 3 Burst-2746
Script 4 Burst-2747
Scrpt 5 Burst-2742
Scrp & Burst-27449
Scrp 7 Burst-2750
Sorpt 8 Burst-2751
Script 9 Burst-2752
Script 10 Burst-2753

3. Natkznal Location Protocol

Script 1 Burst-2754
Scrpt 2 Burst-2755
Scrpt 3 Burst-2756
Script 4 Burst-2757
Sorlpt 5 Burst-2758
Scrp & Burst-2759
Scrp 7 Burst-27e0 =
Script 8 Burst-2761
Script 9 Burst-2762
Script 10 Burst-2763

** The lngibude repartsd in this Ak 18 Incormect due b 8 bug Inthe beacon tester soitvars - the ransmittad
messags ks comacl.



