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SECTION 1

REPORT SUMMARY

Emergency Beacons Testing of the
Ocean Signal
SafeSea E101V EPIRB
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11

INTRODUCTION

Product Service

The information contained in this report is intended to show verification of the Emergency
Beacon Testing of the Ocean Signal SafeSea E101V EPIRB to the requirements of Cospas-

Sarsat T.007.

Objective

Manufacturer
Model Number(s)

Beacon model hardware part
number (P/N) and version

Beacon model software/firmware
P/N, version

Beacon model printed circuit
board P/N and version

Serial Number(s)

Number of Samples Tested
Test Specification/Issue/Date

Incoming Release
Date

Date of Receipt of Test Samples

Order Number
Date

Start of Test
Finish of Test

Name of Engineer(s)

Related Documents

Document 75931777 Report 04 Issue 1

To perform Emergency Beacon Testing to determine the
Equipment Under Test's (EUT’s) compliance with the
Test Specification, for the series of tests carried out.

Ocean Signal

SafeSea E101V EPIRB
900S-01864, issue 01.00
500S-01863, issue 01.00

101S-01530, issue 01.00

0800002P
0800003P

2
Cospas-Sarsat T.007 Issue 4 - Rev 9 October 2014

Application Form
14 September 2015

10 September 2015

PO 01976
27 August 2015

26 September 2015
21 November 2015

M Hardy
T Guy

Cospas-Sarsat T.001 Issue 3 Revision 15 October 2014
Cospas-Sarsat T.IP (TCXO) Issue 1 Revision 5 October
2013

Page 4 of 109



1.2 APPLICATION FORM

ANNEX G

APPLICATION FOR A COSPAS-SARSAT 406 MHz BEACON

TYPE APPROVAL CERTIFICATE

=1 Beacon Manufacturer and Beacon Model
Beacon Manufacturer Ocean Signal Ltd
Beacon Model SafeSea E101V
Other Model Names ¥-VDR FF-AM

Beacon Type and Operational Configurations

Beacon Type Beacon used while: ;c:':;e;;
EPIRE Float Free Floating in water or on deck or in a safety raft O
Empalr?t?dn:n“ﬁf;i?n?me [automatic and Floating in water or on deck or in a safety raft O
E:II:B Mon-Float Free (manual activation Floating in water or on deck orin a safety raft o
EPIRE Float Free with VDR Floating in water or on deck or in a safety raft HE
FLB On grownd and abowe ground O
On grownd and abowe ground and floating n water O
ELT Survival On grownd and abowve ground O
On grownd and abowe ground and floating in water O
ELT Awto Fixed Fixed ELT with aircraft extemnal antenna O
ELT Auto Portable In aircraft with an extemal antenna O
On grownd, abowe ground, or in a safety raft with
:f':egmed antenna -
ELT Auto Deployable Dieployable ELT with attached antenna O
Other [specify) O

Relating to: TUV SUD Report 75931777 Report 04
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Product Service

G-2
C45 T.007
Beacon Characteristics

Characteristic Specification
Operating frequency 408 040MHz
Operating temperature rangs T = -20°C T = +55°C
Temperaturs, at which minimum duraticn of continuous 20°C
operation is expected -
Operating lifstime 188 hours.
Beacon power supply type (intemal, external, combined, Intermnal

wother]
Extemnal power supply parameters (AC/DC and nominal ik
voltape) i

|5 extemnal power supply needed to energse the beacon
or its ancillary devices in any of operation modes (W& or | MA

Yes of No)

Battery cell chemistry Lithium Manganese Dioxde

Battery cell model name, size and number of celis in a

battery pack, and details of the battery pack elecirical Ultralfe L0013 D cells, 3 cells, series connected
configuration

Characteristic Specification

Battery cell manufacturer Ultralife

Battery pack manufacturer and part number Ocean Signal Lid, 80150174

Beacon manufacturers declared masdmum allowed c=ll
shelfdife {from date of cell manufacture to date of battery | Zyears
pach installation in the beacon)

Declared beacon battery replacement perod [from date
of installation in the beacon to expiry date marked on the | Byears

beacon)
Oscillator type (e.g. OCX0, MCXD, TCXO) TCXQD

Orscllator manufacturer Rakon Limited
Oscdllator part name and numbssr ES344IF

Oscllator satisfies long-term frequency stabdity

requirements (Yes or Moj Yes

Antenna type: Integral or Other Integra

[e.0. External, Detachable — specify type)

Antenna manufacturer Ocean Signal Lid.
Antenna part name and number Ocean Signal Lid.
Antenna cable assembly min'max RF- boses at 408 MHz MIA

if applicable !

Nawigation device type (Intemal, Extemal or None) Intema

Features in beacon that prevent degradation to 408 MHz

signal or beacon [fetime resulting from a failure of Yes

navigation device or fallure to acquire position data (Yes,

No, or Nis)

Features in beacon that ensures emonecus position data

5 not encoded into the beacon message (Yes, Moar Yes

Mi&)

Wawigation dewice capable of supporting global coverage | .

(Yes, Moor NA) &5

Encoded position update capability (Yes, Mo, MA) s

Relating to: TUW SUD Report 75931777 Report 04
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CI5 T.007

Encoded position update interval value (range)

For Intemal Nawigation Devices

- Geodstic reference system (WGS 84 or GTRF) WIG5-B4

- GMES receiver cold start forced at every beacon Yes
activation (Yes or No)
- Mawigation device manufacturer CQuectel

- Mawigation dewvice model name and part Mumber LT
- Internal navigation device anenna type

(ntegrated. intemal. extenal, passivelactive), Intemal. AEL Crystal Ltd, DAE1575R1820A
manufacturer and maodel
- GMSS system supported (e.g. GPS, GLOMASS, GRS
Galleo)
Characteristic Specification
For External Navigation Devices NiA
- Data protocol for GMNSS receiver to beacon interface
- Physical interface for beacon to navigation device
- Electncal interface for beacon to navigation device
- Part number of the extemal navigation interface device
(if applicable)
- Mawigation device model and manufacturer (¥ beacon
designed to use speciic devices)
Optional
Self-Test Mode Characteristics Seif-Test Mode GNSS Self-
Test Mode
- Activated by a separate switch [ separate switch positions (Yes / No) | Yes Yes
- Selitest | GMES sef-test mode switch automatcally retumns to Yeg
nommal position when released (Yes or Mo)
- Seli-test | GMSS activation can cause an operational mode Yes Mo
transmission (Yes or Mo)
- Results in transmission of a single self-test burst only. regardless of Yes A
how bong the seff-test activation mechanism is applied (yes or Mo)
- Results of seff-test (GMS5S sef-test indicated by (provide detads, eg | indicator LED indicator LED
Pass /Fail indicator |, strobe ight, etc.) Strobe Bght Strobe light
- The content of the encoded position data fields of the self-test Yes WiA
message has default values
- Perfioerns an intemal check and indicates that RF power emitted at
406 MHz and 121.5 MHz. if beacon includes a 121.5 MHz homer Yes WA
[Yes or No)
- Seli-test results in fransmission of a signal other than at 400 MHz
[Yes & details or Noj Yes, 121.5MHz Nao
- Seli-test can be activated directly at beacon (Yes or Mo) Yes Yes
- List of Items checked by ss¥-test 4532;”“‘3"- GFS receiver

Relating to: TUY SUD Report 75931777 Report 04
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-4
Cirs T.007
121.5 Power
Battery Status
- Selftest | GMSS sef-test 406 MHz burst duration (440 or 520 ms) 520ms WA
- Self-test message length format flag in bit 25 bet (707 or *17) 1] WA
- Maximurn duration of a seff-test mode, sec 16.55ecs 315.65ecs
- Maximurm recommended number of sef-tests during battery pack 72 ik
replacement period
- Ditstinct indicabion of self-test start (Yes/Ma) Yes Yes
- Indication of seff-test results [YesMao) Yes Yes
- Distinct indication of insufficient baftery capacity (Yes or Mo) Yes WA
- Automatic termination of self-test mode immediately after Yes Yes
completion of the sef-test cycle (Yes or No)
- Maxtimurn number of GNSS Self Tests (beacons with internal Mk 12
navigation devices only) !
- GMSS Self-test results i ransmission of a single buwrst, m Mo
imespectively of the test result (Yes or Mo) !
- Maxtimurn number of self-tests during battery pack replacement 780 ik
peniod
- Self-test [ GNS5 sef-test can be actvated from beacon remote Mo Mo
activation points (Yes & detais or Mo)
List all methods of self-test mode and GMSS seff-test mode
activation. Provide detals on a separate sheet to describe. Test key only Test key only

Relating to: TUW SUD Report 75931777 Report 04
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Characteristic

Speciication

Message Coding Protocols:

[x) Tick the boxes below against the
imended profocol options.

User Protocol (tick whers appropriate)

O Maritime with MMS

Maritime with Radio Call Sign

EPIRE Fleat Free with Serial
MNumber

EFIRE Mon Float Free with Sena
MNumber

Radio Call Sign

Awiation

ELT with Serial Nurmber

ELT with Arcraft Operator and Serial
MNumber

ELT with Adrcraft 24-bit Address

PLE with Serial Number

Natiznal {Short Message Format)

National {Long Message Fommat)

Standard Location Probocal (tick where appropriate)

EPIRE with MMSI

EPIRE with Serial Number

ELT with 24-bit Address

ELT with Aircraft Operator
Diesignator

ELT with Seral Number

National Location Protocod (tick where appropriate)

National Location: EPIRE

National Location: ELT

National Location: PLE

RLS Location Protocal {tick wihere appropriate)’

EFIRB

ELT

PLE

User Location Protocol (Sck where appropriate)

Maritime with MMS!

Maritime with Radio Call Sign

EPIRE Fleat Free with Serial
Number

EFIRE Mon Float Free with Sena
MNumber

Radio Call Sign

Aviation

ELT with Seral Number

ELT with Arcraft Operator and Serial
MNumber

ELT with Adrcraft 24-bit Address

PLE with Serial Mumber

FLS protocods willl be effective 3= of 1 Movember 2015, The use of
administrations.

Relating to: TUV SUD Report 75931777 Report 04
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C/5 T.007

G-6
Characteristic Specification
Baacon includas a homar transmittens) (Yes or Ma) Yis
-Homer transmitlar(s) requenay 121 5MHz
<Homaer transmit(a) power 20dBm =248
-Hexner transmittar(s) duty cycle 7%
-Chuty cyele of homar swapl tone 3%
Bescon includes a high infensity Tlashing light (s.g. Strobe) Yiag
~ligght ity ».5ed
~Nlagh rala 2.55en09
Beacon tranamiesion repetiton penod salisfios G5 T.001
requirament thef twa beacon’s repalilion periods are naot
synehronised aleger ihan a few seconds over 5 minute period, and Yosg
the fima inarvals belwaan transmisssons ane rendomby distributed
on tha intarval 47.5 to 52.5 seconds (Yes or ko)
Qther ancllany devices {2.p. voioe transceiver, remaote contd,
exiarnal audio and Fght indicators, external activation device), Mong

List details on & separate sheat if insuilicion] space io describa,

Beacon Includes automatc aglivation mechaniem {Yes or Mo}
Spacily type of aulomaltic beacon activation mechardam

Yas, Walar activation

Bapcon includes features and functiona not listed above., relaled of non-ralaled
b 206 MHz (s or Mo)

List {eetures and uss a separate sheat if insufficient space

VIR data recordar moduls compistety
saparated from EPIAB alectronics and
fully isolated from the EFIRB power

supply

Beacon model hardwara part number [P} and version

900501824, Issue 01.00

Baacan model softwarsfirmwane PN, version, date of lesue | relesses

S005-01883, Issua 01,00

Beacon model prinled cincull board PN and varsion

1015-01530, lesue 01.00

Known non-compliances with C/S T.001 requiraments [Yas or Na)

If Yes, provide detalls (or use & separate sheel il nsufficient spaca) Met
Cravid Sheekay
Beacon Manufacturer Point of Condact (FOC) lor thes Type Approval Product and Approvals Manager

application:

devldsheskey @ oceanslgnal.com
+44 [0)1843 282930

Dated:

(Simon Molan, Chiel Technical Officer)

Relating to: TUV S0UD Aeport 75831777 Aeport 04

Document 75931777 Report 04 Issue 1
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Information Provided by the Cospas-Sarsat Accepted Test Facility

Name and Location of Beacon Test Facility: TUV SUD Product Service, Fareham, UK

Date of Submission for Testing: 10 September 2015

Applicable Test Standards:

Document Issue Revision Date
C/S T.001 3 15 Oct 2014
C/S T.007 4 9 Oct 2014
IP (TCXO) - 5 Oct 2013

| hereby confirm that the 406 MHz beacon described above has been successfully
tested in accordance with the Cospas-Sarsat Type Approval Standard (C/S T.007) and
complies with the Specification for Cospas-Sarsat 406 MHz Distress Beacons (C/S T.001)
as demonstrated in the attached report, with the exception of the non-compliances
indicated below.

Detail any observed non-compliances and/or deviations from standard test procedures
here:

Non-Compliances:

Deviations: the Operating Lifetime test was carried out in accordance with IEC61097-2
clause 5.15.1: an additional soak at -30°C was carried out prior to the requirements of
T.007, clause A.2.3 at -20°C.

There were no other deviations from standard test procedures during the test program.

Nt
Signed:

Name: Nic Forsyth
Position Held: Authorised Signatory
Date: 24 December 2015

Document 75931777 Report 04 Issue 1 Page 11 of 109



13 PRODUCT INFORMATION

1.3.1 Technical Description

Product Service

The Equipment Under Test (EUT) was a Ocean Signal SafeSea E101V EPIRB as shown in the
photograph below. A full technical description can be found in the manufacturer’s

documentation.

Equipment Under Test

The following is a list of equipment provided by the manufacturer for Type Approval Testing:

Description Manufacturer Model S/No./Version
IAutomatic Release Housing Ocean Signal IARH101 N/A

EPIRB with VDR (Modified Conducted Output) Ocean Signal E101V 0800002P
IAutomatic Release Housing Ocean Signal IARH101 N/A

EPIRB with VDR Ocean Signal E101V 0800003P
EPIRB programming cable Ocean Signal IN/A N/A
Crossover LAN Cable RS 405-5379 N/A
‘BeaconWidget’ Programming Software (Ocean Signal N/A I\V01.07

Document 75931777 Report 04 Issue 1
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Product Service

Physical Test Configuration

The Equipment Under Test (EUT) was operated using its own power source (internal battery).
One EUT was configured so that the antenna port was connected to the 50Q test system using
a coaxial cable. The test configuration for all tests is identical with the exception of Antenna
Characteristics, Satellite Qualitative and Navigation Tests.

The second EUT was a fully packaged beacon, similar to the proposed production beacons
equipped with its proper antenna. This EUT was used to perform Antenna Characteristics,
Satellite Qualitative and Navigation Tests. The test configuration for these tests is a function of
the beacon type and the operational environments supported by the beacon, as declared by the
manufacturer.

For Configuration 1 (see System Configurations below), the EUT was fitted into a manufacturer
supplied Float Free Housing (see Photographs in Section 4). The EUT also incorporated a VDR
module, which in accordance with the manufacturers’ information, is completely electrically
isolated from the main EUT. To ensure that the VDR module did not affect EUT performance in
any way, the VDR input was connected to an artificial network during battery current
measurements. The manufacturer has declared that the EUT should not be activated whilst in
the Float Free Housing. Therefore current measurements applied to Standby and Self Test
modes only.

The physical configurations for tests within this report are as follows:

1) EUT fitted in manufacturer supplied Float Free Housing, with VDR module networked to test
PC for:

e Battery Current Measurements (Standby and Self-Test modes only)
2) EUT ‘standalone’ — no ancillaries connected to the EUT, VDR module inactive for:

Electrical and Functional Tests at Constant Temperature
Thermal Shock

Operating Lifetime at Minimum Temperature

Frequency Stability Test with Temperature Gradient
Satellite Qualitative

Beacon Antenna Test

Navigation System

Battery Current Measurements

Document 75931777 Report 04 Issue 1 Page 13 of 109



System Configurations

Configuration 1 (Battery Current Measurements Only)

EUT (Fitted in
Float Free
Housing)

Ethernet

LAN Router

Ethernet

PC

GPS Tx
Antenna (where
applicable)

EUT
(Standalone)

Configuration 2 (All other tests)

Document 75931777 Report 04 Issue 1
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13.2

Product Service

Modes of Operation

Modes of operation of the EUT during testing were as follows:

Off/Standby Mode
e Main switch to “OFF” position
o No apparent activity

Self-test
e Test switch to “TEST” position for 2 seconds (approx)
e List of items checked as per Customer Supplied Information (Application Form)
o Navigation data applied at ambient temperature

GNSS Self-test
e Test switch to “TEST” position for 10 seconds (approx)
e List of items checked as per Customer Supplied Information (Application Form)
o Navigation data applied as applicable (e.g. none applied for timeout, data applied for
‘fast acquisition’)

Operating
e Main switch to “ON” position

e 121 Homer active and offset
e GPS operating in normal duty cycle for the following navigation input conditions
¢ No navigation data applied

All modes

All mode descriptions are applicable to all tests unless otherwise stated. Additional methods of
activation include:

o Water contacts
All Navigation input descriptions are applicable to all tests unless otherwise stated.

During the first hour of operation, the manufacturers’ information states that in the absence of
an external GPS signal, the EUT’s internal GPS receiver has the following duty cycle:

e ON for 5 minutes
e OFF for 5 minutes.

For the Electrical and Functional Tests at Constant Temperature, listed in section A.2.1 of T.007
(excluding spurious output and self-test modes), measurements were performed for 20 minutes
(after a 15 minute warm up period). This ensured that measurements were made during periods
when the internal GPS receiver of the EUT was active and inactive. Spurious output
measurements were made over a 20 hour period, during which, the Climatic test chamber was
set to Ambient, +55°C, and -20°C.

Document 75931777 Report 04 Issue 1 Page 15 of 109



Product Service

14 MODIFICATIONS

Modification 0 - No modifications were made to the test sample during testing.

15 REPORT MODIFICATION RECORD

Issue 1 — First Issue

Document 75931777 Report 04 Issue 1 Page 16 of 109
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SECTION 2

TEST DETAILS

Emergency Beacons Testing of the
Ocean Signal
SafeSea E101V EPIRB

Document 75931777 Report 04 Issue 1 Page 17 of 109



TEST RESULTS TABLE

Product Service

Test Results

Parameters to be Measured gang_e_of . Units Tmin Tamb Tmax Comments
pecification
(-20°C) (+21°C) (+55°C)

1. Power Output Result: Pass
Model: SafeSea E101V EPIRB, S/N: 0800002P, TUV Ref: TSR13 and Modification State 0
Transmitter power output (m.a>.<|mum) 35-39 dBm 87.35 87.23 s7.47

(minimum) 37.32 37.19 37.44
Power output rise time (maximum) <5 ms 0.42 0.52 0.51

(minimum) 0.40 0.51 0.49

(maximum) -16.60 -18.05 -18.71
Power output 1ms before burst . <-10 dBm

(minimum) -17.24 -18.78 -19.52
2. Digital Message Coding Result: Pass
Model: SafeSea E101V EPIRB, S/N: 0800002P, TUV Ref: TSR13 and Modification State 0
Bit Sync 1-15 15 bits “1” P/F P P P
Frame sync 16 - 24 “000101111” P/F P P P
Format flag 25 1 bit bit value 1 1 1
Protocol flag 26 1 bit bit value 0 0 0
Identification / position data 27 -85 59 bits P/F P P P
BCH code 86 -106 21 bits P/F P P P
Emerg. Code/nat. use/supplem. Data 107 - 112 6 bits bit value 110111 110111 110111
Additional data / BCH (if applicable) 112 - 144 32 bits P/F P P P
Position Error (if applicable) <5 km n/a n/a n/a

Document 75931777 Report 04 Issue 1
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Product Service

Range of

Test Results

Parameters to be Measured Specificati Units Tmin Tamb Tmax Comments
pecification
(-20°C) (+21°C) (+55°C)
3. Digital Message Generator Result: Pass
Model: SafeSea E101V EPIRB, S/N: 0800002P, TUV Ref: TSR13 and Modification State 0
Repetition rate, Tr:
Average Tr 48.5 < TRayg < 51.5 seconds 50.166 50.209 50.209
Minimum Tgr 47.5 < Trmin £48.0 seconds 47.705 47.721 47.705
Maximum Tg 52.0 < Trmax < 52.5 seconds 52.011 52.026 52.026
Standard deviation 05-2.0 seconds 1.44 1.44 1.44
Bit rate
Minimum fb 2 396 bits/sec 400.10 400.10 400.10
Maximum fb <404 bits/sec 400.12 400.12 400.12
Total transmission time
(maximum) n/a n/a n/a
Short message N 435.6 - 444.4 ms
(minimum) n/a n/a n/a
(maximum) 518.92 518.95 518.98
Long message (minimum) | 21879282 ms 518.87 518.89 518.91
Unmodulated carrier
Minimum T1 >158.4 ms 159.97 159.97 159.97
Maximum T1 <161.6 ms 160.03 160.03 160.04
First burst delay 2475 seconds 50 50 50

Document 75931777 Report 04 Issue 1
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Product Service

Range of

Test Results

Parameters to be Measured R Units Tmin Tamb Tmax Comments
Specification
(-20°C) (+21°C) (+55°C)
4. Modulation Result: Pass
Model: SafeSea E101V EPIRB, S/N: 0800002P, TUV Ref: TSR13 and Modification State 0
Biphase-L P/F P/F P P P
o (maximum) | 50 - 250 us 152.4 153.3 152.4
Rise time -
(minimum) | 50 - 250 us 136.3 136.3 136.3
. (maximum) | 50 - 250 us 166.7 167.6 163.6
Fall time .
(minimum) | 50 - 250 us 152.7 151.7 149.6
Phase deviation: positive (maximum) | +(1.0to 1.2) radians 1.1969 1.1886 1.1990
P (minimum) | +(1.0t0 1.2) radians 1.0466 1.0400 1.0674
Phase deviation: neqative (maximum) | -(1.0to 1.2) radians -1.1789 -1.1981 -1.1770
-neg (minimum) | -(1.0to 1.2) radians -1.0278 -1.0545 -1.0500
Symmetry measurement <0.05 0.0219 0.0222 0.0230
5. 406 MHz Transmitted Frequency Result: Pass
Model: SafeSea E101V EPIRB, S/N: 0800002P, TUV Ref: TSR13 and Modification State 0
. (maximum) | C/S T.001 MHz 406.039989 406.0399845 | 406.039970
Nominal Value -
(minimum) 406.039989 | 406.0399845 406.039969
- (maximum) | <2x10° /100ms 87.648E-12 10.760E-11 50.145E-12
Short-term stability .
(minimum) 80.974E-12 85.651E-12 36.877E-12
) - (maximum) | (-1to +1)x10° /minutes | -17.215E-12 35.409E-12 10.164E-11
Medium-term stability — Slope .
(minimum) -29.585E-12 -15.985E-12 71.551E-12
Medium-term stability — Residual (maximum) < 3x10° 25.622E-11 25.560E-11 89.679E-12
frequency variation (minimum) 24.214E-11 11.571E-11 66.072E-12
6. Spurious Emissions into 50ohms Result: Pass
Model: SafeSea E101V EPIRB, S/N: 0800002P, TUV Ref: TSR13 and Modification State 0
In band (406.0 — 406.1 MHz) | C/S T.001 mask P/F P

Document 75931777 Report 04 Issue 1
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Test Results

Parameters to be Measured gang_e_of . Units Tmin Tamb Tmax Comments
pecification
(-20°C) (+21°C) (+55°C)
7. 406 MHz VSWR Check Result: Pass
Model: SafeSea E101V EPIRB, S/N: 0800002P, TUV Ref: TSR13 and Modification State 0
. (maximum) | C/S T.001 MHz 406.039989 | 406.0399845 406.039970
Nominal Value .
(minimum) 406.039989 | 406.0399843 406.039970
L (maximum) | 50-250 us 152.3 151.3 148.4
Modulation rise time .
(minimum) | 50-250 us 137.3 136.4 134.4
Modulation fall time (mf'mmum) 50-250 us 168.6 165.7 162.6
(minimum) | 50-250 us 152.6 151.7 149.7
. L " (maximum) | +(1.0to0 1.2) radians 1.1996 1.1831 1.1846
Modulation phase deviation: positive . )
(minimum) | +(1.0to0 1.2) radians 1.0504 1.0400 1.0765
Modulation phase deviation: neqative (maximum) | - (1.0to 1.2) radians -1.1846 -1.1950 -1.1726
P -neg (minimum) | - (1.0to 1.2) radians -1.0187 -1.0476 -1.0645
Modulation symmetry measurement <0.05 0.0226 0.0222 0.0218
Digital Message correct P/F P P P
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Product Service

Range of

Test Results

Parameters to be Measured R Units Tmin Tamb Tmax Comments

Specification

(-20°C) (+21°C) (+55°C)
8(a). Self-test Mode Result: Pass
Model: SafeSea E101V EPIRB, S/N: 0800002P, TUV Ref: TSR13 and Modification State 0
Frame sync 011010000 P/F P P
Format flag 1/0 bit value 1 1 1
Single radiated burst <440/ 520 (x1%) ms 518.930 518.931 518.961
Default position data (if applicable) correct P/F P P P
Description provided Y/N Y
i i i iti . Applicant’'s data: see Annex A
Design data on protection against repetitive self-test provided Y/N Y ppli X
mode transmissions
Single burst verification one burst P/F P P P
Provides for 15 Hex ID correct P/F P P P
. . verify that RF power

121.5 MHz RF power (if applicable) emitted P/F P P P
406 MHz power verify that RF power | 5 ¢

emitted
Distinct indication of Self-Test provided Y/N Y Y Self Test initiation is indicated by 3 red LED flashes.

R . . . Y/N The manufacturer's operating manual states that the
Distinct indication of RF power being emitted provided Y strobe light indicated that RF power has been emitted
Y/N At Ambient, High and Low temperatures, the Self Test
Indication of Self-Test result provided Y Y Y result returned six Amber LED flashes, indicating that the
EUT had been previously activated for over 10 hours.

Maximum duration of Self-Test mode < maximum duration sec 13 13 13

of Self-Test
Automatic termination of Self-Test mode upon verifv automatic
completion of Self-Test and indication of Self-Test Y Y/N Y Y Y

results

termination
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Product Service

Range of

Test Results

Parameters to be Measured e Units Tmin Tamb Tmax Comments
Specification
(-20°C) (+21°C) (+55°C)
8 (b). GNSS Self-Test Mode (if applicable) Result: Pass
Model: SafeSea E101V EPIRB, S/N: 0800002P, TUV Ref: TSR13 and Modification State 0
The EUT does not transmit a 406 burst during a GNSS
Frame sync 011010000 P/F n/a n/a n/a Self-Test. LED indication only.
Format flag 1/0 bit value n/a n/a n/a
Single radiated burst <520 (+1%) ms n/a n/a n/a
must be within 500m
I . . (or 5.25km for User
Position data (if applicable) Location Protocol) of P/F n/a n/a n/a
the actual position
Design data showing how GNSS Self-test is limited in . : ,
numger of transmisgions and duration provided Y/N Y Applicant’s data: see Annex A
Single burst verification one burst P/F n/a n/a n/a
. . GNSS self-test checks
121.5 MHz RF power (if applicable) RF power is emitted Y/N N N N
GNSS self-test checks
406 MHz power that RF power is Y/N N N N
emitted
Maximum duration of GNSS Self-test Manufacturer to s 300 300 300
specify value
Actual duration of Self-test with encoded location I&Ef:titg:n maximum s 62 53 45
M'aX|.mum numbgr of GNSS Self-tests (only beacons Mangfacturer to Number 12 Manufacturer specified number: 12
with internal navigation devices) specify number
A GNSS Self-Test is initiated by holding the test switch in
the test position for 10 seconds. The EUT will display a
continuously illuminated red LED, which will briefly flash
green every five seconds, whilst the GNSS ST is in
Distinct indication to register successful completion or . progress. If a GPS position is found, the strobe light will
failure of the GNSS self-test must be provided YN Y Y Y falsh, and the LED will flash green for a number
indicating how many GNSS Self-Tests remain for the
operator. If no GPS signal is found within 5 minutes, the
strobe light will flash twice, and the LED will flash red, 12
times.
Distinct indication that a maximum number of GNSS
] If further GNSS Self-Tests are attempted, the Red LED
self-tests has been attained after GNSS self-test mode |\ 16 brovided YN Y will flash whilst the test button is held, to indicate no

activation and without transmission of a test message of
further GNSS receiver current drain

further tests are available
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Product Service

Range of

Parameters to be Measured Specification Units Test Results Comments
9. Thermal Shock Result: Pass
Model: SafeSea E101V EPIRB, S/N: 0800002P, TUV Ref: TSR13 and Modification State 0

Soak Temperature o °C 20.0

Measurement Temperature 30°C difference °C -10.0

Transmitted Frequency Min Max

Nominal value C/S T.001 MHz 406.0399909 406.0399940

Short-term stability <2x10° /100ms 62.466E-12 12.219E-11

Medium-term stability — Slope (-2 to +2)x10°° /min -41.882E-11 10.340E-12

Medium-term stability — Residual frequency variation < 3x10° 60.467E-12 22.022E-11

Transmitter power output 35-39 dBm 37.14 37.39

Digital message correct P/F P
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Product Service

Parameters to be Measured

Range of
Specification

Units

Test Results

Comments

10. Operating Lifetime at Minimum Temperature

Result: Pass

Model: SafeSea E101V EPIRB, S/N: 0800002P, TUV Ref:

TSR13 and Modi

fication State O

Pre-test battery discharge duration (operating) required Hours 11.61 Capacity discharge required : 0.4123Ah
Pre-test battery discharge duration (operating) Hours 18.5 Capacity discharge actual : 06571Ah
Duration >24 Hours 214.5 Hours at Tmin = -20°C
Effective Operating Lifetime duration >24 Hours 214.5 Hours at Tmin = -20°C E;ﬂ:)f test taken as 168 hours (Manufacturer declared
Transmitted Frequency Min Max
Nominal value C/S T.001 MHz 406.0399941 406.0400086
Short-term stability < 2x10° /100ms 34.397E-12 43.629E-11
Medium-term stability — Slope (-1to +1)x10° /min -7.13E-11 1.20E-10 Results for MTS-Slope and MTS-Residual, exclude the
Medium-term stability — Residual frequency variation <3x10° 5.82E-11 1.99E-09 first 30 mins of data.
Transmitter power output 35-39 dBm 36.42 37.39
Digital message correct P/F P
II;:[F;; ttreasrjtsmitter continuous operation during the hours >214.5
Start of Test End of Test
Homer frequency MHz 121.499 121.499
Homer peak power level dBm 18.756 19.37
Homer transmitter duty cycle % 96.8 97.1
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Product Service

Parameters to be Measured

Range of

Specification Units

Test Results

Comments

11. Temperature Gradient (5°C/hr)

Result: Pass

Model: SafeSea E101V EPIRB, S/N: 0800002P, TUV Ref:

TSR13 and Modification State O

Full Test

Transmitted Frequency Min Max
Nominal value C/S T.007 MHz 406.0399687 406.0399971
Short-term stability < 2x10° /100ms 39.496E-12 24.838E-11
) . (-1to +1)x10° /min -3.99E-11 4.15E-11 Data for points A to B, C+15 min to D and E+15 minto F
Medium-term stability — Slope ) . ) )
(-2 to +2)x10°° /min -1.71E-10 1.71E-10 Data for points B to C+15 min and D to E+15 min
Medium-term stability — Residual frequency variation < 3x10° 36.012E-12 27.957E-11
Transmitter power output 35-39 dBm 36.92 37.43
Digital message correct P/F P
Interim TCXO Procedure correct P/F P See test results section (2.8) for result table
12. Oscillator Aging
N/A
Data | provided | Y/N | Y Applicant’s data: see Annex A
13. Protection Against Continuous Transmission
Description | provided | Y/N | Y Applicant’'s data: see Annex A
14. Satellite Qualitative Tests Result: Pass
Model: SafeSea E101V EPIRB, S/N: 0800003P, TUV Ref: TSR1 and Modification State 0
Test Configuration ?%8?" crs = 6Conf|gurat|on7 3
15 Hex ID Decoded by LUT correct P/F P - P P
Doppler Location results with error < 5km >80 % 100 - 92.86 86.66
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Product Service

Parameters to be Measured gsggﬁig;ﬂon Units Test Results Comments

15. Antenna Characteristics Result: Pass

Model: SafeSea E101V EPIRB, S/N: , TUV Ref: TSR and Modification Stat

Test Configuration '.?.‘%8? crs 1 ZConflguratlonS 2

Polarisation linear or RHCP linear - - linear

VSWR <15 - - - - Detachable Antennas Only

EIRPLoss dB 0.81 - - 0.81

EIRPmaxeoL <43 dBm 42.8 - - 41.3

EIRP mingoL > 32 dBm 32.7 - - 30.6 EIRPmineoL limit decreases to 30 dBm for Configuration 4

16. Beacon Coding Software

Result: Pass

Model: SafeSea E101V EPIRB, S/N: , TUV Ref: TSR and Modification Stat

Sample message for each coding option of the
applicable coding types

Sample self-test message for each coding option of the
applicable coding types

correct

correct

P/F

P/F

Manufacturer supplied Information — See Annex A
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Product Service

Parameters to be Measured gsggﬁig;ﬂon Units Test Results Comments
17. Navigation System Result: Pass
Model: SafeSea E101V EPIRB, S/N: 0800003P, TUV Ref: TSR1 and Modification State O

Location protocol C/S T.001 National Standard User

Position data default values correct P/F P P P

Configuration 5

Position accuracy - A.3.8.2.1 C/S T.001 m 73.2 73.2 2037.3

Position Acquisition Time - A.3.8.2.1 <10/1 min 61sec 61sec 61sec

Position accuracy - A.3.8.2.2 C/S T.001 m 22.7 22.7 1565.4

Position Acquisition Time - A.3.8.2.2 <10/1 min 61sec 61sec 61sec

Configuration 7

Position accuracy - A.3.8.2.1 C/S T.001 m 73.2 73.2 2037.3

Position Acquisition Time - A.3.8.2.1 <10/1 min 51sec 51sec 51sec

Position accuracy - A.3.8.2.2 C/S T.001 m 22.7 22.7 1565.4

Position Acquisition Time - A.3.8.2.2 <10/1 min 51sec 51sec 51sec

Configuration 8

Position accuracy - A.3.8.2.1 C/S T.001 m 73.2 73.2 2037.3

Position Acquisition Time - A.3.8.2.1 <10/1 min 51sec 51sec 51sec

Position accuracy - A.3.8.2.2 C/S T.001 m 22.7 22.7 1565.4

Position Acquisition Time - A.3.8.2.2 <10/1 min 51sec 51sec 51sec

Encoded position data update interval >20 min 30min 01sec 30min 02sec 30min 02sec

Position clearance after deactivation cleared P/F P P P

Position data input update interval (as applicable) 20/1 Min N/A N/A N/A

Position data encoding correct P/F P P P Manufacturer supplied Information — See Annex A
Retained last valid position after navigation input lost 240(%5) min 240.16 240.16 240.16

\Ii)/ﬁrf%uult \p/)gl?glggsciit?ct)?] tdrz?:mnted after 240(+5) minutes cleared P/E = = P

Information on protection against beacon degradation

due to navigation device, interface or signal failure or provided Y/N Y Applicant’s data, see Annex A for details
malfunction
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21

211

212

2.1.3

214

2.15

Product Service

DIGITAL MESSAGE

Specification

Cospas-Sarsat T.007, Clause A.2.1 (b)

Equipment Under Test and Modification State

E101V S/N: 0800002P - Modification State O

Date of Test

19 October 2015, 20 October 2015 & 22 October 2015

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Ambient Temperature 22.4 - 23.3°C
Relative Humidity 45.6 - 49.2%
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2.1.6

Test Results
EUT System Configuration: 2

Test Duration: 20 minutes
No. of bursts: 26

Ambient Temperature

Product Service

Full 36 hex message

FFFE2F8C9EF9C0637FDFF83D15B783E0F66C

ITEM

Message fermat: long format

Protocol: Location Protocol

Country code: 201 - Albania

Type of location protocol: Standard Location - Test

Test Protocol: Test Protocol (No Decode information in
bits 41 to 64)

Latitude Sign: default
Latitude Degrees: default
Latitude Minutes: default
Longitude Sign: default
Longitude Degrees: default
Longitude Minutes: default
BCH 1 Encoded:

BCH 1 Calculated:

Fixed bits (1101): Pass

Position Data: Encoded Position Data Source From
Internal Navigation Device

Aux Device: 121.5 MHz homer
Latitude Offset Sign: default
Latitude Offset Minutes: default
Latitude Offset Secends: default
Longitude Offset Sign: default
Longitude Offset Minutes: default
Longitude Offset Seconds: default
BCH 2 Encoded:

BCH 2 Calculated:

Composite Latitude: default

15 Hex ID:

Document 75931777 Report 04 Issue 1

BITS VALUE

25 1

26 ]

27-36 0011001001

37-40 1110

4164 111110011100000001100011
65 ]

66-72 111111

7374 11

75 ]

76-83 1111111

54-85 11

86-106 000001111010001010110

NIA 000001111010001010110
107-110 1101

111 1
12 1
113 1

114-118 0aoo0
119-122 111
123 1
124-128 0oooo
129-132 111

133-144 011001101100

NIA 011001101100

NIA Composite Longitude: default
NIA 193DF350C8FFBFF
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Low Temperature

Product Service

Full 36 hex message

FFFE2F8COEF9C0637FDFF83D15B783E0F66C

ITEM

Message format: long format

Protocol: Location Protocol

Country code: 201 - Albania

Type of location protocol: Standard Location - Test

Test Protocol: Test Protocol (No Decode information in
bits 41 to 64)

Latitude Sign: default
Latitude Degrees: default
Latitude Minutes: default
Longitude Sign: default
Longitude Degrees: default
Longitude Minutes: default
BCH 1 Encoded:

BCH 1 Calculated:

Fixed bits (1101): Pass

Position Data: Encoded Position Data Source From
Internal Mawvigation Device

Aux Device: 121.5 MHz homer
Latitude Offset Sign: default
Latitude Offset Minutes: default
Latitude Offset Seconds: default
Longitude Offset Sign: default
Longitude Offset Minutes: default
Longitude Offset Seconds: default
BCH 2 Encoded:

BCH 2 Calculated:

Composite Latitude: default

15 Hex ID:
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BITS VALUE

25 1

26 0

27-36 0011001001

37-40 1110

41-64 111110011100000001100011
65 1]

66-72 111111

73-14 11

75 0

76-83 111111

84-85 11

86-106 000001111010001070110

NIA 000001111010001010110
107-110 110

111 1

112 1

113 1
114-118 00000
119-122 1M1
123 1
124-128 00000

129-132 1111

133-144 011001101100

MiA 011001101100

NiA Composite Longitude: default
MiA 193DF380C6FFBFF
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High Temperature

Product Service

Full 36 hex message

FFFE2F8COEF9C0637FDFF83D15B783E0F66C

ITEM

Message format: long format

Protocol: Location Protocol

Country code: 201 - Albania

Type of location protocol: Standard Location - Test

Test Protocol: Test Protocol (No Decode information in
bits 41 to 64)

Latitude Sign: default
Latitude Degrees: default
Latitude Minutes: default
Longitude Sign: default
Longitude Degrees: default
Longitude Minutes: default
BCH 1 Encoded:

BCH 1 Calculated:

Fixed bits (1101): Pass

Position Data: Encoded Position Data Source From

Internal Navigation Device

Aux Device: 121.5 MHz homer
Latitude Offset Sign: default
Latitude Offset Minutes: default
Latitude Offset Seconds: default
Longitude Offset Sign: default
Longitude Cffset Minutes: default
Longitude Offset Seconds: default
BCH 2 Encoded:

BCH 2 Calculated:

Composite Latitude: default

15 Hex IDx

Test Summary

BITS
25
26
27-36
37-40

41-64

65
66-72
73-T4
75
76-83
84-85
86-106
NiA
107-110

111

112
113
114-118
119-122
123
124-1258
129-132
133-144
NiA
NIA
NiA

VALUE

1

]
0011001001
1110

111110011100000001100011

0

111111

11

]

1111111

11
000001111010001010110
000001111010001010110
1101

00000

111

1

00000

1111

011001101100
011001101100

Composite Longitude: default
193DF380C8FFBFF

The results indicate compliance with Cospas-Sarsat T.007, Clause A.2.1 (b).
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2.2

221

2.2.2

2.2.3

224

2.25

Product Service

MODULATION

Specification

Cospas-Sarsat T.007, Clause A.2.1 (d)

Equipment Under Test and Modification State

E101V S/N: 0800002P - Modification State O

Date of Test

19 October 2015, 20 October 2015 & 22 October 2015

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Ambient Temperature 22.4 - 23.3°C
Relative Humidity 45.6 - 49.2%

Document 75931777 Report 04 Issue 1 Page 33 of 109



Test Results

EUT System Configuration: 2
Test Duration: 20 minutes

No. of bursts: 26

Ambient Temperature

Product Service
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Low Temperature

Product Service

T T

<&

Phase Deviation (rad)
o

018
0165 -

High Temperature

017

0175

0185 -

019

0195 -

02

T
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Test Summary

017 b=

0I7s b=

0185 -

019 b

095 |-

02

The results indicate compliance with Cospas-Sarsat T.007, Clause A.2.1 (d).
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2.3

23.1

2.3.2

2.3.3

234

235

SPURIOUS EMISSION INTO 50 OHMS

Specification

Cospas-Sarsat T.007, Clause A.2.1 (f)

Equipment Under Test and Modification State

E101V S/N: 0800002P - Modification State O

Date of Test

20 October 2015

Test Equipment Used

Product Service

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Ambient Temperature 22.1°C
Relative Humidity 44.6%
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2.3.6

Test Results

EUT System Configuration: 2

Test Duration: 20 hours

Combined Ambient, Low and High Temperature

= Agilent

Ref 13.19 dBm #Atten 25 dB
Peak

Log

10

dB/

Start 406 MHz
#Res BW 100 Hz #VBW 100 Hz

*

Product Service

Ext Ref

LUV

Stop 406.1 MHz

Sweep 6.82 s (1001 pts)

Test Summary

The results indicate compliance with Cospas-Sarsat T.007, Clause A.2.1 (f).
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2.4

24.1

24.2

2.4.3

244

245

Product Service

406 MHz VSWR CHECK

Specification

Cospas-Sarsat T.007, Clause A.2.1 (9)

Equipment Under Test and Modification State

E101V S/N: 0800002P - Modification State O

Date of Test

19 October 2015, 21 October 2015 & 22 October 2015

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Ambient Temperature 22.4 - 23.4°C
Relative Humidity 41.3 - 49.2%
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2.4.6

Test Results
EUT System Configuration: 2

Test Duration: 20 minutes
No. of bursts: 26

Ambient Temperature

Product Service

Full 36 hex message

FFFE2F8C9EF9C0637FDFF83D15B783E0F66C

ITEM

Message format: long format

Protocol: Location Protocol

Country code: 201 - Albania

Type of location protocel: Standard Location - Test

Test Protocol: Test Protocol (No Decode information in
bits 41 to 64)

Latitude Sign: default
Latitude Degrees: default
Latitude Minutes: default
Longitude Sign: default
Longitude Degrees: default
Longitude Minutes: default
BCH 1 Encoded:

BCH 1 Calculated:

Fixed bits (1101): Pass

Position Data: Encoded Position Data Source From
Internal Navigation Device

Aux Device: 121.5 MHz homer
Latitude Offset Sign: default
Latitude Offset Minutes: default
Latitude Offset Seconds: default
Longitude Offset Sign: default
Longitude Offset Minutes: default
Longitude Offset Seconds: default
BCH 2 Encoded:

BCH 2 Calculated:

Composite Latitude: default

15 Hex ID:
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BITS VALUE

25 1

26 0

27-36 0011001001

37-40 1110

41-64 111110011100000001100011
65 0

66-72 1111111

73-74 1

75 0

76-83 1111111

54-85 1

86-106 000001111010001010110

NiA 000001111010001010110
107-110 1101

111 1
112 1
113 1
114-118 00oooo

119-122 1111
123 1
124-128 00000

129-132 1111

133-144 011001101100

NIA 011001101100

NIA Composite Longitude: default
MiA 193DF380C6FFBFF
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Modulation Plot

Product Service
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Product Service

Low Temperature

Full 36 hex message FFFE2F8COEF9C0637FDFF83D15B783E0F66C
ITEM BITS VALUE

Message format: long format 25 1

Protocol: Location Protocol 26 0

Ceuntry code: 201 - Albania 27-36 0011001001

Type of location protocol: Standard Location - Test 37-40 1110

Test Protocol: Test Protocol (No Decode information in

bits 41 1o 64) 41-64 111110011100000001100011
Latitude Sign: default 65 ]

Latitude Degrees: default 66-72 1111111

Latitude Minutes: default 73-714 11

Longitude Sign: default 75 ]

Longitude Degrees: default 76-83 11111111

Longitude Minutes: default 84-85 1

BCH 1 Encoded: 86-106 0oooot1111010001010110
BCH 1 Calculated: NiA 00o001111010001010110
Fixed bits (1101): Pass 107-110 1101

Position Data: Encoded Position Data Seurce From 11 1

Internal Navigation Device

Aux Device: 121.5 MHz homer 12 1

Latitude Offset Sign: default 113 1

Latitude Offset Minutes: default 114-118 ]

Latitude Offset Seconds: default 119-122 1111

Longitude Offset Sign: default 123 1

Longitude Offset Minutes: default 124-128 00000

Longitude Offset Seconds: default 129-132 111

BCH 2 Encoded: 133-144 011001101100

BCH 2 Calculated: NiA 011001101100

Composite Latitude: default NIA Composite Longitude: default
15 Hex ID: NIA 193DF380C5FFBFF
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Modulation Plot

Product Service

B 2
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High Temperature

Product Service

Full 36 hex message

FFFE2F8COEF9C0637FDFF83D15B783E0F66C

ITEM

Message format: long format

Protocol: Location Protocol

Country code: 201 - Albania

Type of location protocol: Standard Location - Test

Test Protocol: Test Protocol (No Decode information in
bits 41 to 64)

Latitude Sign: default
Latitude Degrees: default
Latitude Minutes: default
Longitude Sign: default
Longitude Degrees: default
Longitude Minutes: default
BCH 1 Encoded:

BCH 1 Calculated:

Fixed bits (1101): Pass

Position Data: Encoded Position Data Source From
Internal Navigation Device

Aux Device: 121.5 MHz homer
Latitude Offset Sign: default
Latitude Offset Minutes: default
Latitude Offset Seconds: default
Longitude Offset Sign: default
Longitude Offset Minutes: default
Longitude Offset Seconds: default
BCH 2 Encoded:

BCH 2 Calculated:

Composite Latitude: default

15 Hex ID:

Document 75931777 Report 04 Issue 1

BITS
25
26
27-36
37-40

4164

65
B6-72
7374
75
76-83
84-85
86-106
NIA
107-110

111

112
113
114-118
119-122
123
124-128
129-132
133-144
NIA
NIA
NIA

VALUE

1

]
0011001001
1110

111110011100000001100011

0

1111111

1

0

11111111

1
000001111010001010110
00D001111010001010110
1101

00000

111

1

00000

11

011001101100
011001101100

Composite Longitude: default
193DF380C6FFBFF
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Product Service

Modulation Plot
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Test Summary

The results indicate compliance with Cospas-Sarsat T.007, Clause A.2.1 (g).
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2.5

251

2.5.2

253

254

255

Product Service

SELF-TEST MODES

Specification

Cospas-Sarsat T.007, Clause A.2.1 (h)

Equipment Under Test and Modification State

E101V S/N: 0800002P - Modification State O

Date of Test

22 October 2015, 23 October 2015 & 21 November 2015

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Ambient Temperature 23.3 - 23.6°C
Relative Humidity 34.0 - 48.3%
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Product Service

256 Test Results
EUT System Configuration: 2

Ambient Temperature

Full 36 hex message FFFEDO8C9EF9C0637FDFF83D15B783E0F66C
ITEM BITS VALUE

Message format: long format 25 1

Protocol: Location Protocol 26 0

Country code: 201 - Albania 27-36 0011001001

Type of location protocol: Standard Location - Test 37-40 1110

Test Protocol: Test Protecol (Ne Decode infermation in

bits 41 to 64) 41-64 111110011100000001100011
Latitude Sign: default B5 0

Latitude Degrees: default 66-72 1111111

Latitude Minutes: default 73-74 11

Longitude Sign: default 75 0

Longitude Degrees: default 76-83 11111111

Longitude Minutes: default 84-85 1"

BCH 1 Encoded: 86-106 0oooo1111010001010110
BCH 1 Calculated: NIA ooooo1111010001010110
Fixed bits (1101): Pass 107-110 1101

Position Data: Encoded Position Data Source From 11 1

Internal Navigation Device

Aux Device: 121.5 MHz homer 112 1

Latitude Offset Sign: default 13 1

Latitude Offset Minutes: default 114-118 ]

Latitude Offset Seconds: default 119-122 1111

Longitude Offset Sign: default 123 1

Longitude Offset Minutes: default 124-128 D0oOo00

Longitude Offset Seconds: default 129-132 1M

BCH 2 Encoded: 133-144 011001101100

BCH 2 Calculated: NIA 011001101100

Composite Latitude: default NIA Composite Longitude: default
15 Hex IDx NiA 193DF380CEFFBFF

Note: Self-test at ambient temperature was carried out with navigation data applied.
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Low Temperature

Product Service

Full 36 hex message

FFFEDO8C9EF9C0637FDFF83D15B783E0F66C

ITEM

Message format: leng format

Protocol: Location Protocol

Country code: 201 - Albania

Type of location protocol: Standard Location - Test

Test Protocol: Test Protocol (No Decode information in
bits 41 to 64)

Latitude Sign: default
Latitude Degrees: default
Latitude Minutes: default
Longitude Sign: default
Longitude Degrees: default
Longitude Minutes: default
BCH 1 Encoded:

BCH 1 Calculated:

Fixed bits (1101): Pass

Position Data: Encoded Position Data Source From

Internal Navigation Device

Aux Device: 121.5 MHz homer
Latitude Offset Sign: default
Latitude Offset Minutes: default
Latitude Offset Seconds: default
Longitude Cffset Sign: default
Longitude Cffset Minutes: default
Longitude Offset Seconds: default
BCH 2 Encoded:

BCH 2 Calculated:

Composite Latitude: default

15 Hex ID:

Document 75931777 Report 04 Issue 1

BITS
25
26
27-36
37-40

41-64

65
66-72
73-74
75
76-83
84-85
86-106
MNIA
107-110

111

112
113
114-118
119-122
123
124-128
129-132
133-144
NIA
MNiA
NIA

VALUE

1

0
0011001001
1110

111110011100000001100011

]

1111111

11

0

1111111

11
0ooo01111010001010110
000001111010001010110
1101

00000

111

1

00000

111

011001101100
011001101100

Composite Longitude: default
193DF380C6FFBFF
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High Temperature

Product Service

Full 36 hex message

FFFEDO8C9EF9C0637FDFF83D15B783E0F66C

ITEM

Message format: long format

Protocol: Location Protocol

Country code: 201 - Albania

Type of location protocol: Standard Lecation - Test

Test Protocol: Test Protocol (No Decode information in
bits 41 to 64)

Latitude Sign: default
Latitude Degrees: default
Latitude Minutes: default
Longitude Sign: default
Longitude Degrees: default
Longitude Minutes: default
BCH 1 Encoded:

BCH 1 Calculated:

Fixed bits (1101): Pass

Position Data: Encoded Position Data Source From
Internal Navigation Device

Aux Device: 121.5 MHz homer
Latitude Offset Sign: default
Latitude Offset Minutes: default
Latitude Offset Seconds: default
Longitude Offset Sign: default
Longitude Offset Minutes: default
Longitude Offset Seconds: default
BCH 2 Encoded:

BCH 2 Calculated:

Composite Latitude: default

15 Hex IDx

Test Observations:

BITS
25
26
27-36
37-40

41-64

65
66-72
73-74
75
76-83
54-85
86-106
MNIA
107-110

111

112
113
114-118
119-122
123
124-128
129-132
133-144
NIA
NIA
NIA

VALUE

1

]
DO11001001
1110

111110011100000001100011

]

1111111

11

0

1111111

11
000001111010001010110
000001111010001010110
1101

00000

1111

1

00000

1111

011001101100
011001101100

Composite Longitude: default
193DF380CEFFBFF

o Self Test initiation is indicated by 3 red LED flashes.
¢ The manufacturer's operating manual states that the strobe light indicated that RF

power has been emitted.

e 406 and 121 RF output power were confirmed during the test.

o At Ambient, High and Low temperatures, the Self Test result returned six Amber
LED flashes, indicating that the EUT had been previously activated for over 10 hours.

e The Self-Test auto terminates on completion of the Self-Test procedure.
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Product Service

GNSS Self-test mode

No results other than those stated in the summary table. EUT does not transmit a 406 burst
during a GNSS Self-Test, regardless of the GPS input conditions. EUT provides LED
indications only.

Test Observations:

o A GNSS Self-Test was initiated by holding the test switch in the test position for 10
seconds. The EUT displayed a continuously illuminated red LED, which briefly
flashed green every five seconds, whilst the GNSS ST was in progress. When a
GPS position was found, the strobe light flashed, and the LED flashed green for a
number indicating how many GNSS Self-Tests remained for the operator. Where no
GPS signal was found within 5 minutes, the strobe light flashed twice, and the LED
flashed red 12 times.

o Maximum number of GNSS Self-Tests confirmed as 12.

o |f further GNSS Self-Tests were attempted, the Red LED flashed whilst the test
button was held, to indicate no further tests were available.

Test Summary

The results indicate compliance with Cospas-Sarsat T.007, Clause A.2.1 (h).

Document 75931777 Report 04 Issue 1 Page 49 of 109



2.6

26.1

2.6.2

2.6.3

2.6.4

2.6.5

THERMAL SHOCK

Specification

Cospas-Sarsat T.007, Clause A.2.2

Equipment Under Test and Modification State

E101V S/N: 0800002P - Modification State O

Date of Test

22 October 2015

Test Equipment Used

Product Service

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Ambient Temperature 23.1°C
Relative Humidity 38.6%
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2.6.6 Test Results
EUT System Configuration: 2
2 hour soak temperature: 20°C.
Test temperature: -10°C.

Nominal Frequency

Thermal Shock - Frequency
W0 T T T T T

Product Service

T T

T
— Frzeancy
— Postve Lmt

= Nagatve Lmt

Frequency Eror (Hz)
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Short Term Stability

X

Product Service

Themal Shock - Short-Term Stability
L)

T T T T T T T

T T
= SneaTem Sy
— Postve Limt

Shont-Term Stabildy (100 ms)

Medium Term Stability, Mean Slope

Thermal Shock - Medium-Term Stabiity Slope
Jeld L) T T L) T T T T

10 -

T T T
= MesumTem Subly Sooe

Fostig Limt

— Narguivy sl

Medium-Term Stabilty (/min)
=
T

4508 F

2009

25009
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Medium Term Stability, Residual Frequency Variation

405 T T T

Thermal Shock - Medum-Term Stabiity Residual Frequency Vanation
T T T T T

d5e-09 -

T T T T
= LesunTem Stadity Resdusl Freguency Varaton
— Poskeg Limt

08

Medium-Term Stabilty Residual Frequency Vanation

100
1o

120

-—'am.‘.-e--'
— Fostvalmt ]
— Nagatve Limt

Power Level (dBm)
o
T
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Product Service

Digital Message

Full 36 hex message FFFE2F8COEF9C0637FDFF83D15B783E0F66C
ITEM BITS VALUE

Message format: long format 25 1

Protocol: Location Protocol 26 0

Country code: 201 - Albania 27-36 0011001001

Type of location protocol: Standard Location - Test 37-40 1110

Test Protocol: Test Protocol (No Decode information in

bits 41 to 64) 41-64 111110011100000001100011
Latitude Sign: default B5 0

Latitude Degrees: default B6-T2 1111111

Latitude Minutes: default T73-74 11

Longitude Sign: default 75 0

Longitude Degrees: default 76-83 11111111

Longitude Minutes: default 84-85 11

BCH 1 Encoded: 86-108 000001111010001010110
BCH 1 Calculated: MNIA 00o001111010001010110
Fixed bits (1101): Pass 107-110 1101

Position Data: Encoded Position Data Source From 11 1

Internal Mavigation Device

Aux Device: 121.5 MHz homer 112 1

Latitude Offset Sign: default 113 1

Latitude Offset Minutes: default 114-118 0oooo

Latitude Offset Seconds: default 119-122 1111

Longitude Offset Sign: default 123 1

Longitude Offset Minutes: default 124-128 0o000

Longitude Offset Seconds: default 129-132 1111

BCH 2 Encoded: 133-144 011001101100

BCH 2 Calculated: MNiA 011001101100

Composite Latitude: default NiA Composite Longitude: default
15 Hex IDx NiA 193DF380C5FFBFF

Test Summary

The results indicate compliance with Cospas-Sarsat T.007, Clause A.2.2.
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2.7

2.7.1

2.7.2

2.7.3

2.7.4

2.7.5

Product Service

OPERATING LIFETIME AT MINIMUM TEMPERATURE

Specification
Cospas-Sarsat T.007, Clause A.2.3

Note: the Operating Lifetime test was carried out in accordance with IEC61097-2 clause
5.15.1: an additional soak at -30°C was carried out prior to the requirements of T.007,
clause A.2.3 at -20°C.

Equipment Under Test and Modification State

E101V S/N: 0800002P - Modification State 0

Date of Test

29 October 2015 & 30 October 2015

Test Equipment Used

The maijor items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Ambient Temperature 22.3 - 22.7°C
Relative Humidity 59.1 - 64.3%
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Product Service

2.7.6 Test Results
EUT System Configuration: 2
End of test taken as 168 hours (Manufacturer declared value)

Nominal Frequency

Operating Lifetime at Minimum Temperature - Frequency
2000 T T T T T T T T T T

T T
— Frguancy

—— Postve Limt
= Nagatve Lmt

Frequency Emor (Hz)
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Short Term Stability

X

Product Service

Operating Lifetime at Minimum Temperature - Shor-Term Stability
T T T T T T T

T T
= 50 Tem Susity
— Postve Lmt

Short-Term Stabilty (/100 ms)
8 § 8% %

:

Medium Term Stability, Mean Slope

Je T T T

Operating Lifetime at Minimum Temperature - Medum-Term Stability Slope
T T T T T T T T

11000
12000
13000
14000 |-

a0

2009

T T T
—  MesumTe Subiey Sooe
— Postve Lt
= lapetve Lemt

15008

e v—

Medium-Term Stabilty (fmin)
=

o
1000
2000
3000
4000
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Medium Term Stability, Residual Frequency Variation

Operating Lifetime at Minimum Temperature - Medium-Term Stability Residual Frequency Vanation

Product Service

409 T T T T

3509 b
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Digital Message

Product Service

Full 36 hex message

FFFE2F8CO9EF9C0637FDFF83D15B783E0F66C

ITEM

Message format: long format

Protecol: Location Protocol

Country code: 201 - Albania

Type of location protoccl: Standard Location - Test

Test Protocol: Test Protocol (No Decode information in
bits 41 to 64)

Latitude Sign: default
Latitude Degrees: default
Latitude Minutes: default
Longitude Sign: default
Longitude Degrees: default
Longitude Minutes: default
BCH 1 Encoded:

BCH 1 Calculated:

Fixed bits (1101): Pass

Position Data: Encoded Position Data Source From
Internal Mavigation Device

Aux Device: 121.5 MHz homer
Latitude Offset Sign: default
Latitude Offset Minutes: default
Latitude Offset Seconds: default
Longitude Offset Sign: default
Longitude Offset Minutes: default
Longitude Offset Seconds: default
BCH 2 Encoded:

BCH 2 Calculated:

Composite Latitude: default

15 Hex ID:

Document 75931777 Report 04 Issue 1

BITS
25
26
27-36
37-40

41-64

65
66-72
7314
75
76-83
54-85
86-106
NiA
107-110

111

112
13
114-118
119-122
123
124-128
129-132
133-144
NiA
MNIA
NIA

VALUE

1

0
0011001001
1110

111110011100000001100011

0

1111111

11

0

1111111

1
000001111010001010110
000001111010001010110
110

00000

1111

1

00000

111

011001101100
011001101100

Composite Longitude: default
193DF380C6FFBFF
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Test Data (0 min - 30 min)

Product Service

Burst Frequency (MHz) STS /100ms | MTS-Slope /min MTS-Var | Power (dBm) Time (hours)

1 - - - - 36.42 0.00

2 - - - - 37.22 0.01

3 - - - - 37.31 0.03

4 - - - - 37.33 0.04

5 - - - - 37.35 0.06

6 - - - - 37.22 0.07

7 - - - - 37.22 0.08

8 - - - - 37.22 0.10

9 - - - - 37.21 0.11
10 - - - - 37.21 0.13
11 - - - - 37.21 0.14
12 - - - - 37.21 0.15
13 - - - - 37.2 0.17
14 - - - - 37.19 0.18
15 - - - - 37.19 0.19
16 - - - - 37.32 0.21
17 - - - - 37.32 0.22
18 406.0400086 8.46E-11 -8.20E-09 | 1.38E-08 37.32 0.24
19 406.0400064 8.27E-11 -7.33E-09 | 1.49E-08 37.32 0.25
20 406.0400043 8.21E-11 -6.44E-09 | 1.57E-08 37.32 0.26
21 406.0400023 8.58E-11 -5.44E-09 | 1.59E-08 37.31 0.28
22 406.0400005 8.71E-11 -4.37E-09 | 1.54E-08 37.31 0.29
23 406.0399989 8.67E-11 -3.28E-09 | 1.39E-08 37.31 0.31
24 406.0399974 9.11E-11 -2.21E-09 | 1.14E-08 37.31 0.32
25 406.0399962 8.72E-11 -1.22E-09 | 7.63E-09 37.31 0.33
26 406.0399953 7.92E-11 -5.03E-10 | 3.60E-09 37.3 0.35
27 406.0399948 9.25E-11 -1.51E-10 | 6.09E-10 37.31 0.36
28 406.0399948 9.27E-11 -1.01E-10 | 2.93E-10 37.3 0.38
29 406.0399947 9.18E-11 -9.23E-11 | 2.68E-10 37.3 0.39
30 406.0399947 9.13E-11 -8.39E-11 | 2.49E-10 37.31 0.40
31 406.0399946 9.37E-11 -7.26E-11 | 2.54E-10 37.3 0.42
32 406.0399946 9.26E-11 -6.77E-11 | 2.56E-10 373 0.43
33 406.0399946 9.23E-11 -6.02E-11 | 2.81E-10 37.3 0.44
34 406.0399946 9.12E-11 -5.16E-11 | 2.96E-10 37.3 0.46
35 406.0399946 9.05E-11 -5.46E-11 | 2.86E-10 37.3 0.47
36 406.0399946 8.96E-11 -5.38E-11 | 2.87E-10 37.29 0.49
37 406.0399946 8.67E-11 -5.75E-11 | 2.92E-10 37.29 0.50
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Product Service

121 Homing Transmitter - Duty Cycle (Start of Test)

On Time

= Agilenf  11:45:57 Oct 30, 2015

Mkrl A 49.95s
#Atten 5 dB -0.171 dB

*

Marker A
49.95000000 s
-0.171 dB

Span 0 Hz
VBW 30 kHz Sweep 60 s (401 pts)

On+Off Time

== Agilenf  11:44:57 Oct 30, 2015

MkrlA 516s
Ref -5 dBm #Atten 5 dB -0.266 dB

*

Span 0 Hz
VBW 30 kHz Sweep 60 s (401 pts)

Duty Cycle = 49.95/51.6 = 0.968 = 96.8%
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121 Homing Transmitter - Duty Cycle (End of Test)

On Time

= Agilent

Ref -40 dBm
Peak

AA
Marker A

50.10000000 s

0.324 dB

Center 121.5 MHz
Res BW 10 kHz

#Atten 0 dB

09:30:26 Nov 7, 2015

MkrlA 50.1s
0.324 dB

Span 0 Hz

VBW 10 kHz Sweep 60 s (401 pts)

Product Service

Marker

Select Marker
1 2 3 4

Norma‘

Delta

Delta Pair
(Tracking Ref)

Ref Delta)

Span Pair

Span Center

Off

More
10f2

On+0Off Time
= Agilent

Ref -40 dBm
Peak

Log

10

dB/

AA

Marker A
51.60000000 s
0.067 dB

Center 121.5 MHz
Res BW 10 kHz

#Atten 0 dB

09:29:25 Nov 7, 2015

MkrlA 516s
0.067 dB

Span 0 Hz

VBW 10 kHz Sweep 60 s (401 pts)

I Marker

Select Marker
1 2 3 4

Normal

Delta

Delta Pair
(Tracking Ref)

Ref Delta|

Span Pair

Span Center

Off

More
10f2

Duty Cycle =50.1/51.6 =0.971 =97.1%
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121 Homing Transmitter Power (First 48 Hours of Operation)

dBm | Rower Qutput (121.5 MHiz

26

PFojlec{ Nlurlnblerl- ;5I93;I.7I77
Product - SafeSeaE101

Seral Number - TSR0013

24

22

20

18

16

14

12

10

dBm| Power Qutput (12

=

5 MHiz,

26

PFojleclt l\iurlnblerl- 1/5;335.757
Product - SafeSeaE101V

Seral Number - TSR0013

24

22

20

18

16

14

12

10

12 13 14 15 16
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dBm| Fowef Qutput (121.5 MHz

26

P;ojlec’l( l\iurlnblerl- %5;935.757
Product - SafeSeaE101V
Seral Number - TSR0013

24

22

20

18

16

14

12

10

24 25 26 27 28

29

30
Hours

31

32

33

34

35

36

dBm| Power Qutput (121.5 MHz

26

PFojlec{ r\iurlnblerl- %5I932I.7I77
Product - SafeSeaE101V
Seral Number - TSR0013

24

22

20

18

16

14

12

10
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Product Service

121 Homing Transmitter Frequency (First 48 Hours of Operation)

MHZ I_IIIIIIIIII
requenic Project Number - 75931777

Product - SafeSeaE101V

1217 Seral Number - TSR0013

121.6

121

121.5

121

121.4

121.4

121.3

121.3

L L L L L L L
MHz requeric Project Number - 75931777
Product - SafeSeaE101V/
1217 Seral Number - TSR0013

121.6

121.6

121.5

121.5

121.4

121.4

121.3

121.3

12 13 14 15 16 17 18 19 20 21 22 23 24
Hours
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Product Service

MHZ rgueric T _I L L
q Y Project Number - 75931777
Product - SafeSeaE101V

121.7 Seral Number - TSR0013

121.6

121.6

121.5

121.5

121.4

121

121.3

121.3

24 25 26 27 28 29 30 31 32 33 34 35 36
Hours

MHZ T _I LU L
requericy Project Number - 75931777,
Product - SafeSeaE101V

121.7] Seral Number - TSR0013

121.6

121.

121.5!

121

121.4

121.4

121.3

121.3

36 37 38 39 40 41 42 43 44 45 46 47 48
Hours
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Beacon Operating Current

Product Service

EUT System Configurations: 1 (fitted in Float Free Case) + 2 (Standalone) where applicable

As per C/S T.007 Table F-E.1:

Mode:

Manually

selectable Average Peak

or Measurement | Current, Current,
Beacon Operating Modes Automatic | interval, sec mA mA
1) Standalone - Standby A 900 | 0.0000009 | 0.000005
2) Float Free Case - Standby A 900 | 0.0000006 | 0.000009
3) Standalone - 406MHz + Homer +
GPS searching + Strobe +(VDR off) +
manual activation* M 48.72 44.75 1182
4) Standalone - 406MHz + Homer +
GPS sleep + Strobe +(VDR off) +
manual activation

M 51.84 38.47 1173
5) Standalone - 406MHz + Homer +
GPS search + Strobe +(VDR off) +
water contact activation

A 48.56 43.92 1195
6) Standalone - 406MHz + Homer +
GPS sleep + Strobe +(VDR off) +
water contact activation** A 52.00 35.52 1186
7) Standalone - Self-test Not! M 13.43 47.88 1083
8) Float Free Case - Self-test M 13.99 46.90 1107
9) Standalone - GNSS Self-test M 316.6 12.55 15.77
10) Float Free Case - GNSS Self-test M 315.6 13.26 16.89

At all times the sampling interval was 80 ms nominal.

* Worst case (highest operating current) operating mode used during pre-test discharge the
Operating Lifetime test.

** Best case (lowest average current mode) figure used for the calculating the Operating
Lifetime pre-test discharge (giving a longer discharge time). During pre-test discharge (and
test itself) the average operating current was higher giving an “over-test” on the discharge.

Note 1; The Self-Test result indicator (LED flashes) is variable depending on how the long
the EUT has been previously activated. The maximum Self-Test duration has been used in
the measurements above (6 LED flashes), which indicates that the EUT has been previously
active for in excess of 10 hours.

Observation — TUV measurements indicate mode 3 to be the marginally the worst case
operating mode, whereas the manufacturer measured mode 5 to be marginally higher. The
differences could be contributed to by the measurement uncertainty associated with the
measurement made at TUV.
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Battery Current Graphs

Product Service

2.5

Standby Current Averaged over 2s vs Time

Current [nA]

0 T T T T T T T T
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800 /
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o
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Product Service
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Product Service

GNSS Selftest Current vs Time
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Operating Current vs Time
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Product Service

Battery Current Measurement Results
Battery Discharge Current:

The discharge current for the batteries was measured for each of the following beacon states.
Beacon in the Off or Standby State, "Standby Current"
Beacon performing a Self-test, "Self-test Current”
Beacon activated and transmitting, "Operating Current"

The individual tests were conducted for the following durations:

Standby Current : 15 minutes (899932 ms)
Self-test Current : 13.4 seconds (13432 ms)
GNSS ST Current : 316 seconds (315600 ms)
Operating Current : 52 seconds (51995 ms)

Assumptions / Supplied Data:

Battery Shelf-life : 2 years

Battery Replacement Interval : 8 years

Total Battery Life : 10 years

Battery Capacity : 11.1 Ah

Battery Self Drain : 0.33 % per year
Self-test Interval : 12 tests per year
GNSS STs per battery 12

Test Results:

Mode Current Accumulated Charge / Time

Standby Current = 795217.92 pC / 899932 ms = 0.8836 nA
Self-test Current = 643073.91 uC / 13432 ms = 47.88 mA
GNSS Self-test = 4185947.67 uC / 315600 ms = 13.26 mA
Operating Current = 1846752.09 uC / 51995 ms = 35.52 mA

Battery Preconditioning / Discharge Time Calculations:

Capacity - [(100% - Self Drain/Y ear% )Replacement Interval y Ganacity]
11.1-((1- 0.0033) © x 11.1) =0.3609 Ah

Battery Self Drain

Standby Drain = Hours per year x Battery Replacement Interval x Standby Current
=365x24 x 8 x 0.8836 x 10°=0.0001 Ah

Worst Case = 1.65 x 0.0001 Ah = 0.0001 Ah

Self-test Drain = Self-tests per battery x Self-test Current x Self-test duration (in hours)
= 12x 8 x 47.88 x 10°%x (13 /3600) = 0.0171 Ah

Worst Case = 1.65 x 0.0171 Ah = 0.0283 Ah

GNSS ST Drain = GNSS STs per battery x GNSS ST Current x GNSS ST duration (in hours)
= 12x 1 x 13.26 x 102 x (316 /3600) = 0.0140 Ah
Worst Case = 1.65 x 0.0140 Ah = 0.0230 Ah

Total Drain = Self discharge + Standby drain (wc) + ST drain (wc) + GNSS ST drain (wc)
0.3609 + 0.0001 + 0.0283 + 0.0230 = 0.4123 Ah

Battery Preconditioning / Discharge Time = Worst Case drain / Operational Current
0.4123 / (35.52 x 10®)
= 11.61 hours
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Product Service

As per C/S T.007 Table F-E.2:

Characteristic Designation | Units Value Comments
Beacon manufacturers declare maximum allowed cell shelf-
life (from date of cell manufacture to date of battery pack Tesor TCS | Years 2
installation in the beacon)
Declared beacon battery replacement period (from date of Texor TBR | Years 8
manufacture)
Battery pack electrical configuration Three cells in Series
Cell model and cell chemistry Ultralife U10013 Lithium
Nominal cell capacity A-hrs 11.1
Nominal battery pack capacity Cen A-hrs 11.1
Annual battery cell capacity loss (self-discharge) due to
aging, as specified by cell manufacturer at ambient Lsoc % 0.33
temperature
Calculated battery pack capacity loss due to self-discharge:
LCBN= CBN'[CBN*(?ZIE)SDCM OO‘;TBR+¥CS] 9 LCBN A-hrs 0.3609
Number of self-tests per year Nst 12
Average battery current during a self-test Ist mA 47.88
Maximum duration of a self-test Tsr sec 13.5
Calculated battery pack loss due to self-tests during battery

o mA-
replacement period: Lst hrs 17.2
Lst= lst*Tsr*Ter"Ns1/3600
Maximum number of GNSS self-tests between battery N 12

GST
replacements
Qverg\ge battery current during a GNSS self-test of maximum lost mA 13.26
uration

Maximum duration of a GNSS self-test Tost sec 316
Calculated battery pack loss due to GNSS self-tests during mA-
battery replacement period: Lest hrs 13.96
Lost= lest* Tast*Nest/3600
Average battery standby current lss mA 0.0000009
Other Capacity Losses LoTh rsg— none
Battery pack capacity loss due to constant operation of mA-
circuitry prior to beacon activation: Liss hrs 0.063
I—ISB = ISB*TBR*8760
Calculated value of the battery pack pre-test discharge: Lcpc = L A-hrs 0.412
Lcen +1.65%(LsttLgsttLiss)/1000+Lorn/1000 cne )

Test Summary

The results indicate compliance with Cospas-Sarsat T.007, Clause A.2.3.
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28.1

2.8.2

2.8.3

2.8.4

2.85

Product Service

FREQUENCY STABILITY TEST WITH TEMPERATURE GRADIENT

Specification

Cospas-Sarsat T.007, Clause A.2.4

Equipment Under Test and Modification State

E101V S/N: 0800002P - Modification State O

Date of Test

13 October 2015

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Ambient Temperature 21.4°C
Relative Humidity 41.6%
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2.8.6 Test Results
EUT System Configuration: 2
Full Test

Nominal Frequency
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Short Term Stability

Temperature Gradient - Shon-Term Stabdity
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Medium Term Stability, Residual Frequency Variation

Temperature Gradient - Medium-Term Stabdity Residual Frequency Vanation
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Digital Message

Product Service

Full 36 hex message

FFFE2F8COEF9C0637FDFF83D15B783E0F66C

ITEM

Message format: long format

Protocol: Location Protocol

Country code: 201 - Albania

Type of location protocol: Standard Location - Test

Test Protocol: Test Protocol (No Decode information in
bits 41 to 64)

Latitude Sign: default
Latitude Degrees: default
Latitude Minutes: default
Longitude Sign: default
Longitude Degrees: default
Longitude Minutes: default
BCH 1 Encoded:

BCH 1 Calculated:

Fixed bits (1101): Pass

Position Data: Encoded Position Data Source From
Internal Nawvigation Device

Aux Device: 121.5 MHz homer
Latitude Offset Sign: default
Latitude Offset Minutes: default
Latitude Offset Seconds: default
Longitude Offset Sign: default
Longitude Offset Minutes: default
Longitude Offset Seconds: default
BCH 2 Encoded:

BCH 2 Calculated:

Composite Latitude: default

15 Hex ID:

Test Summary

BITS
25
26
27-36
37-40

4164

B5
B6-72
7374
75
76-83
84-85
86-106
NA
107-110

111

112
113
114-118
119-122
123
124-128
129-132
133-144
NFA
NIA
NIA

VALUE

1

]
0011001001
1110

111110011100000001100011

]

111111

11

0

1111111

11
000001111010001010110
0oooo1111010001010110
1101

ooooo

1111

1

0ooco

1111

011001101100
011001101100

Composite Longitude: default
193DF380C6FFBFF

The results indicate compliance with Cospas-Sarsat T.007, Clause A.2.4.
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Interim TCXO Procedure Summary

TCXO Test Sample Reference: Model E5344 S/No. MI 5758

MTS Characteristic Time (h) | Temp. (°C) | tot osc beacon_wc | MAX-OSC | beacon_max | Ageing factor | beacon_5 year | Limit Result

Residual 1.62 -16.8 2.796E-10 | 3.900E-10 | 2.796E-10 | 2.000E-09 | 2.019E-09 2.00E-10 2.219E-09 3.0E-09 | Pass

Static Positive Mean Slope 33.51 -20.0 7.20E-12 | -1.151E-10 | 1.153E-10 | 7.00E-10 7.094E-10 1.00E-10 8.094E-10 1.0E-09 | Pass

Static Negative Mean Slope 16.27 55.0 -4.09E-12 | 9.727E-11 | -9.735E-11 | -7.00E-10 | -7.067E-10 -1.00E-10 -8.067E-10 -1.0E-09 | Pass

Gradient Positive Mean Slope | 7.97 14.8 -5.34E-11 | -1.927E-10 | 1.852E-10 | 1.7E-09 1.710E-09 1.00E-10 1.810E-09 2.0E-09 | Pass

Gradient Negative Mean Slope | 14.56 47.5 -9.82E-11 | 1.905E-10 | -2.143E-10 | -1.7E-09 -1.713E-09 -1.00E-10 -1.813E-09 -2.0E-09 | Pass
Test Summary

The results indicate compliance with Cospas-Sarsat T.IP (TCXO) Issue 1, Revision 5.
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Product Service

2.9 SATELLITE QUALITATIVE TESTS

29.1 Specification

Cospas-Sarsat T.007, Clause A.2.5

29.2 Equipment Under Test and Modification State

E101V S/N: 0800003P - Modification State O

2.9.3 Date of Test

30 September 2015, 1 October 2015, 2 October 2015, 3 October 2015 & 6 October 2015

29.4 Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

295 Environmental Conditions

Ambient Temperature 9.8 - 18.3°C
Relative Humidity 49.1 - 77.6%

Document 75931777 Report 04 Issue 1 Page 80 of 109



2.9.6

Test Results
EUT System Configuration: 2

Test Configuration 5

Product Service

Test Start: 2015-10-02 17:22:58z
Test End: 2015-10-03 07:27:46z
15 Hex ID: 193DF380C6FFBFF
Actual location of the test beacon: 50.818263
(Daedalus Airfield, Lee-on-the-Solent, West) -1.197454
Satellite | Satellite | 15 Hex ID Doppler | Doppler Mean Rx | TCA CTA Location
ID Pass Provided by LUT Latitude | Longitude | Power (deg) Error
Number (dBm) (km)
S12 34257 | 193DF 380C6 FFBFF 50.80948 -1.19994 -127.25 | 01:16:01 | -17.706 0.991
S12 34258 | 193DF 380C6 FFBFF 50.82247 -1.21563 -125.39 | 02:57:39 -1.691 1.359
S12 34259 | 193DF 380C6 FFBFF 50.81427 -1.19519 -125.66 | 04:37:50 12.973 0.471
S7 90409 | 193DF 380C6 FFBFF 50.80796 -1.20845 -126.27 | 05:04:18 | -12.148 1.381
S10 53418 | 193DF 380C6 FFBFF 50.81829 -1.20114 -115.18 | 05:05:37 | -10.068 0.259
S10 53419 | 193DF 380C6 FFBFF 50.80898 -1.19589 -126.55 | 06:46:30 5515 1.037
S7 90410 | 193DF 380C6 FFBFF 50.81659 -1.19391 -116.88 | 06:44:30 3.493 0.311
S7 90417 | 193DF 380C6 FFBFF 50.83455 -1.18688 -125.40 | 18:10:06 | -11.839 1.956
S10 53426 | 193DF 380C6 FFBFF 50.83429 -1.18268 -125.93 | 18:18:55 | -15.728 2.061
S11 46456 | 193DF 380C6 FFBFF 50.82637 -1.20851 -127.05 | 19:01:29 15.580 1.189
S13 15772 | 193DF 380C6 FFBFF 50.83393 -1.22126 -128.42 | 19:55:46 8.622 2413
S11 46457 | 193DF 380C6 FFBFF 50.82351 -1.18953 -126.70 | 20:40:46 1.439 0.806
S13 15773 | 193DF 380C6 FFBFF 50.83172 -1.19545 -128.61 | 21:35:46 -6.609 1.502
S11 46458 | 193DF 380C6 FFBFF 50.82183 -1.19459 -125.75 | 22:21:28 | -14.366 0.444
S12 34271 | 193DF 380C6 FFBFF 50.80853 -1.19991 -131.05 | 01:04:31 | -19.518 1.095
S12 34272 | 193DF 380C6 FFBFF 50.81569 -1.21629 -126.70 | 02:46:20 -3.461 1.353
S12 34273 | 193DF 380C6 FFBFF 50.81480 -1.19690 -126.26 | 04:26:41 | 11.448 0.387
S7 90423 | 193DF 380C6 FFBFF 50.80523 -1.19970 -126.89 | 04:39:10 | -16.132 1.457
S10 53432 | 193DF 380C6 FFBFF 50.80568 -1.20393 -126.68 | 04:53:58 | -11.943 1.470
S10 53433 | 193DF 380C6 FFBFF 50.81161 -1.18759 -127.89 | 06:35:01 3.790 1.013

Location Errors greater than 5 km are marked in red text.

Ratio of Successful

number of Doppler solutions within 5 km with 1°<CTA<21°

Solutions

20
20

100%
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EUT System Configuration: 2

Test Configuration 7

Product Service

Test Start: 2015-09-30 16:38:00z
Test End: 2015-10-01 07:02:00z
15 Hex ID: 193DF380C6FFBFF
Actual location of the test beacon: 50.818263
(Daedalus Airfield, Lee-on-the-Solent, West) -1.197454
Satellite | Satellite | 15 Hex ID Doppler | Doppler Mean Rx | TCA CTA Location
ID Pass Provided by LUT Latitude | Longitude | Power (deg) Error
Number (dBm) (km)
S10 53397 | 193DF 380C6 FFBFF 50.83098 -1.19300 -128.91 | 17:00:37 -3.409 1.447
S7 90388 | 193DF 380C6 FFBFF 50.82867 -1.18729 -129.18 | 17:19:33 | -3.876 1.359
S10 53398 | 193DF 380C6 FFBFF 50.82606 -1.18596 -134.04 | 18:42:24 | -19.467 1.184
S7 90389 | 193DF 380C6 FFBFF 50.82383 -1.18092 -135.19 | 19:00:28 | -19.800 1.315
S11 46428 | 193DF 380C6 FFBFF 50.82878 -1.20584 -133.26 | 19:42:26 | 10.053 1.309
S13 15744 | 193DF 380C6 FFBFF 50.82124 -1.21348 -133.71 | 20:36:59 2.532 1.173
S11 46429 | 193DF 380C6 FFBFF 50.82545 -1.19145 -129.52 | 21:22:17 -5.000 0.903
S13 15745 | 193DF 380C6 FFBFF 50.82746 -1.19221 -136.23 | 22:17:35 | -13.229 1.086
S11 46430 | 193DF 380C6 FFBFF 50.82458 -1.19075 -134.87 | 23:03:38 | -20.976 0.845
S12 34243 | 193DF 380C6 FFBFF 50.81510 -1.05912 -139.36 | 01:27:28 | -15.798 9.719
S12 34245 | 193DF 380C6 FFBFF 50.82147 -1.19610 -129.88 | 04:48:58 14.450 0.369
S10 53404 | 193DF 380C6 FFBFF 50.80850 -1.20644 -131.04 | 05:17:15 -8.204 1.255
S7 90395 | 193DF 380C6 FFBFF 50.81051 -1.20440 -129.79 | 05:29:21 | -8.166 0.990
S10 53405 | 193DF 380C6 FFBFF 50.81063 -1.20815 -130.24 | 06:57:58 7.205 1.133

Location Errors greater than 5 km are marked in red text.

Ratio of Successful
Solutions

number of Doppler solutions within 5 km with 1°<CTA<21°

number of satellite passes over test duration with 1°<CTA<21°

I
©
N
o
2
5
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EUT System Configuration: 2

Test Configuration 8

Product Service

Test Start: 2015-10-01 17:21:01z
Test End: 2015-10-02 07:22:29z
15 Hex ID: 193DF380C6FFBFF
Actual location of the test beacon: 50.818263
(Daedalus Airfield, Lee-on-the-Solent, West) -1.197454
Satellite | Satellite | 15 Hex ID Doppler | Doppler Mean Rx | TCA CTA Location
ID Pass Provided by LUT Latitude | Longitude | Power (deg) Error
Number (dBm) (km)
S7 90403 | 193DF 380C6 FFBFF 50.82963 -1.18817 -125.61 | 18:35:14 | -15.824 1.421
S11 46442 | 193DF 380C6 FFBFF 50.82730 -1.20716 -125.81 | 19:21:56 12.885 1.214
S13 15757 | 193DF 380C6 FFBFF 50.82082 -1.20339 -125.56 | 18:37:27 18.943 0.504
S13 15758 | 193DF 380C6 FFBFF 50.82835 -1.20794 -126.38 | 20:16:21 5.618 1.341
S13 15759 | 193DF 380C6 FFBFF 50.82506 -1.18801 -129.59 | 21:56:38 | -9.913 1.005
S11 46443 | 193DF 380C6 FFBFF 50.75567 -0.49030 -115.62 | 21:.01:27 -2.167 50.165
S10 53412 | 193DF 380C6 FFBFF 50.82547 -1.28349 -123.79 | 18:30:39 | -17.538 6.093
S11 46444 | 193DF 380C6 FFBFF 50.81534 -1.13018 -117.82 | 22:42:31 | -17.722 4,734
S12 34257 | 193DF 380C6 FFBFF 50.80948 -1.19994 -127.25 | 01:16:01 | -17.706 0.991
S12 34258 | 193DF 380C6 FFBFF 50.82247 -1.21563 -125.39 | 02:57:39 -1.691 1.359
S12 34259 | 193DF 380C6 FFBFF 50.81427 -1.19519 -125.66 | 04:37:50 12.973 0.471
S7 90409 | 193DF 380C6 FFBFF 50.80796 -1.20845 -126.27 | 05:04:18 | -12.148 1.381
S10 53418 | 193DF 380C6 FFBFF 50.81829 -1.20114 -115.18 | 05:05:37 | -10.068 0.259
S10 53419 | 193DF 380C6 FFBFF 50.80898 -1.19589 -126.55 | 06:46:30 5.515 1.037
S7 90410 | 193DF 380C6 FFBFF 50.81659 -1.19391 -116.88 | 06:44:30 3.493 0.311

Location Errors greater than 5 km are marked in red text.

Ratio of Successful
Solutions

Test Summary

number of Doppler solutions within 5 km with 1°<CTA<21°

number of satellite passes over test duration with 1°<CTA<21°

13
15

86.66%

The results indicate compliance with Cospas-Sarsat T.007, Clause A.2.5.
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2.10

2.10.1

2.10.2

2.10.3

2.104

2.10.5

2.10.6

BEACON ANTENNA TEST

Specification

Cospas-Sarsat T.007, Clause A.2.6

Equipment Under Test and Modification State

E101V S/N: 0800003P - Modification State 0

Date of Test

10 September 2015

Test Equipment Used

Product Service

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions
Ambient Temperature 18.8 — 20.2°C
Relative Humidity 52 - 58%

Test Results

EUT System Configuration: 2

Note: Measurements were made using a dipole antenna in a fully screened semi-anechoic

chamber.
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Product Service

Test Configuration 1 (B.4)

Elevation Angle (degrees)
10 20 30 40 50

Azimuth Angle | EIRP = Ant EIRP Ant EIRP Ant | EIRP Ant | EIRP Ant
(Degrees) dBm dBi dBm dBi dBm dBi dBm dBi dBm dBi
0| 388 1.5 41.0 3.8 42.8 5.6 39.3 21 336 -3.6

30 | 38.7 1.5 41.0 3.8 42.7 55 39.0 1.8 335 37

60 | 38.8 1.6 40.9 3.7 42.6 54 39.0 1.8 337 -35

90 | 389 1.6 411 3.8 42.8 5.5 39.0 1.8 336 -36

120 | 38.9 1.6 40.9 3.7 42.6 54 39.0 1.8 336 -3.7

150 | 38.8 1.6 41.0 3.8 42.8 5.6 39.0 1.8 33.8 -34

180 | 38.8 1.6 41.0 3.8 42.7 54 39.0 1.8 336 -3.6

210 | 38.8 1.5 41.0 3.8 42.7 5.5 39.2 2.0 335 37

240 | 38.6 1.3 41.3 4.0 42.7 55 39.2 2.0 339 33

270 | 38.8 1.6 411 3.9 42.6 5.4 39.3 2.0 342 | -3.1

300 | 38.7 1.5 41.2 4.0 42.8 5.6 39.3 21 338 @ -34

330 | 38.7 1.5 411 3.8 42.7 5.4 39.3 21 339 33

Elevation Angle (degrees)
10 20 30 40 50

Azimuth Angle

Vv Vh Vv Vh Vv Vh Vv Vh Vv Vh
(Degrees)

0| 1104 | 88.2 112.3 88.1 | 1134 88.9 | 108.8 905 | 101.6 727
30 | 1104 | 845 | 1123 878 | 113.3 89.8 | 1085 920 | 101.5 80.4
60 | 1105 | 87.6 | 112.2 88.0 | 113.2 88.3 | 1085 904 | 101.7 69.3
90 | 110.5 | 86.7 | 1123 859 | 113.3 883 | 1085 909 | 1016 773

120 | 1106 | 87.0 | 112.2 87.2 | 1132 894 | 1085 905 | 1015 773
150 | 1105 | 879 | 1123 870 | 1134 892 | 1085 913 | 101.8 793
180 | 1105 | 84.2 | 1123 89.3 | 1132 913 | 1085 913 | 101.6 80.1
210 | 1104 | 88.6 | 1123 856 | 113.3 88.8 | 108.7 90.2 | 101.5 79.9
240 | 1103 | 826 | 1125 88.9 | 113.3 90.3 | 108.6 915 | 101.9 80.0
270 | 1105 | 874 | 1124 87.3 | 113.2 89.2 | 108.7 90.7 | 102.1 78.9
300 | 1104 | 85.7 | 1125 89.7 | 1134 910 | 108.7 914 | 101.8 76.7
330 | 1104 | 87.7 | 1123 86.9 | 113.2 894 | 108.8 924 | 101.9 80.3

Min (Vv-Vh) 21.8 22.8 21.9 16.4 211

EIRPLoss = Ptambient - PteoL= 37.23 - 36.42 =0.81dB
EIRPmaxeoL = Max[EIRPmax, (EIRPmax - EIRPLoss)] = Max[ 42.8, 42.0 ]=42.8 dBm

EIRPmineoL = MIn[EIRPmin, (EIRPmin - EIRPLoss)] = Min[ 33.5, 32.7 ]=32.7dBm
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Test Configuration 4 (B.5)

Product Service

Elevation Angle (degrees)
10 20 30 40 50
Azimuth Angle | EIRP = Ant EIRP Ant | EIRP Ant | EIRP Ant | EIRP Ant
(Degrees) dBm dBi dBm dBi dBm dBi dBm dBi | dBm dBi
0| 377 0.5 40.8 3.6 36.7 -05 | 321 -52 | 314 -58
90 | 38.8 1.6 41.2 4.0 38.2 1.0 335 37 | 292 -80
180 | 39.6 24 41.2 4.0 38.4 1.2 332  -41 | 395 177
270 | 39.7 2.5 41.3 4.0 39.1 1.9 324 -48 | 260 -17.3
EIRPLoss = Ptambient - Pteor= 37.23- 36.42 =0.81dB
EIRPmaxeoL = Max[EIRPmax, (EIRPmax - EIRPLoss)] = Max[ 41.3, 40.5 ]=41.3dBm
EIRPmineoL = MIin[EIRPmin, (EIRPmin - EIRPLoss)] = Min[ 314, 30.6 ]=30.6dBm

Test Summary

The results indicate compliance with Cospas-Sarsat T.007, Clause A.2.6.

Document 75931777 Report 04 Issue 1

Page 86 of 109



2.11

2111

2.11.2

2.11.3

2114

2.11.5

2.11.6

Product Service

NAVIGATION SYSTEM TEST

Specification

Cospas-Sarsat T.007, Clause A.2.7

Equipment Under Test and Modification State

E101V S/N: 0800003P - Modification State O

Date of Test

26 September 2015, 27 September 2015, 28 September 2015 & 3 October 2015

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Ambient Temperature 9.8 - 22.6°C
Relative Humidity 42.7 - 64.5%

Test Results
EUT System Configuration: 2

National Protocol

Position Data Default Values (C/S T.007 A.3.8.1):

No position data was provided for > 4 hours before the test started. The beacon was activated
and operated for 30 minutes without providing data. Message content was checked for all
bursts during this period.

36 Hex Message Message Count

FFFE2F8C9F00CO05FCOFF06728BF79F3C0010 39
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Product Service

Position Acquisition Time and Position Accuracy (C/S T.007 A.3.8.2)

Locations:
A.3.8.2.1: N 50° 49.096' W 001° 11.847" @
A.3.8.2.2: N 50° 52.142' W 001° 14.680' @

The appropriate position was applied, the EUT activated and time to first message containing
valid position data timed.

Configuration as per C/S T.007 Section A.3.8.2.1 C/S T.007 Section A.3.8.2.2

c/s T.007 Time to Acquire Location Error in Time to Acquire Location Error in
Position (sec) metres Position (sec) metres

Configuration 5 61* 73.2 61* 22.7

Configuration 6 N/A N/A N/A N/A

Configuration 7 51 73.2 51 22.7

Configuration 8 51 73.2 51 22.7

Positional accuracy was calculated using the Haversine Formula, The Earth’s radius was taken
as 6367 km.

® GPS Site Survey — Live Location
@ Input from GPS simulator

* Approx 10 sec from immersion in salt water until beacon LEDs flash

Encoded Position Data Update Interval (C/S T.007 A.3.8.3):

Location: N 51°22.583 W 1°49.833’ @

Data Acquired at 11:43:24 | FFFE2F8C9F00C04CD701CAD575F79208025B
Location: N 50°48.683° W 1°37.417° @

Data Updated at 12:13:25 FFFE2F8C9F00C04CB1019F102A3794240FCD

Data Update Interval 30 min 02 s

® GPS Site Survey — Live Location
@ Input from GPS simulator

Position Clearance After Deactivation (C/S T.007 A.3.8.4)
Following the Encoded Position Data Update Interval test, the beacon was deactivated and

reactivated without providing navigation data. The Digital Message output was encoded with
the default position data.
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Product Service

Position Data Input Update Interval (C/S T.007 A.3.8.5)

EUT does not accept external position input, test is not applicable.

Last Valid Position (C/S T.007 A.3.8.6)

Location: N 51°22.583 W 1°49.833’ @

Data Acquired at

11:02:23

FFFE2F8COF00C04CD701CADS575F79208025B

GPS Signal Navigation Data Removed

Data Updated at 15:02:33 FFFE2F8C9F00CO05FCOFF06728BF79F3C0010
Last Valid Position Held 240min 10s
Return to Default Position v

® GPS Site Survey — Live Location

@ Input from GPS simulator
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Product Service

Standard Protocol

Position Data Default Values (C/S T.007 A.3.8.1):

No position data was provided for > 4 hours before the test started. The beacon was activated
and operated for 30 minutes without providing data. Message content was checked for all
bursts during this period.

36 Hex Message Message Count

FFFE2F8CO9EF9C0637FDFF83D15B783E0F66C 41

Position Acquisition Time and Position Accuracy (C/S T.007 A.3.8.2)

Locations:
A.3.8.2.1: N 50° 49.096' W 001° 11.847' @
A.3.8.2.2: N 50° 52.142' W 001° 14.680' ®

The appropriate position was applied, the EUT activated and time to first message containing
valid position data timed.

Configuration as per C/S T.007 Section A.3.8.2.1 C/S T.007 Section A.3.8.2.2

cls T.007 Time to Acquire Location Error in Time to Acquire Location Error in
Position (sec) metres Position (sec) metres

Configuration 5 61* 73.2 61* 22.7

Configuration 6 N/A N/A N/A N/A

Configuration 7 51 73.2 51 22.7

Configuration 8 51 73.2 51 22.7

Positional accuracy was calculated using the Haversine Formula, The Earth’s radius was taken
as 6367 km.

® GPS Site Survey — Live Location
@ Input from GPS simulator

* Approx 10 sec from immersion in salt water until beacon LEDs flash

Encoded Position Data Update Interval (C/S T.007 A.3.8.3):

Location: N 51°22.583 W 1°49.833 @

Data Acquired at 11:03:00 | FFFE2F8C9OEF9CO06333A03ECA66771DA4D4D0
Location: N 50°48.683° W 1°37.417° @

Data Updated at 11:33:02 FFFE2F8C9OEF9C06332E0311EC7778EA76951

Data Update Interval 30min02s
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® GPS Site Survey — Live Location

@ Input from GPS simulator

Product Service

Position Clearance After Deactivation (C/S T.007 A.3.8.4)

Following the Encoded Position Data Update Interval test, the beacon was deactivated and
reactivated without providing navigation data. The Digital Message output was encoded with

the default position data.

Position Data Input Update Interval (C/S T.007 A.3.8.5)

EUT does not accept external position input, test is not applicable.

Last Valid Position (C/S T.007 A.3.8.6)

Location: N 51°22.583 W 1°49.833 ®

Data Acquired at

14:00:50

FFFE2F8COEF9C06333A03ECA66771DA4D4D0

GPS Signal Navigation Data Removed

Data Updated at 18:01:00 FFFE2F8C9EF9C0637FDFF83D15B783E0F66C
Last Valid Position Held 240min 10s
Return to Default Position v

® GPS Site Survey — Live Location

@ Input from GPS simulator
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Product Service
User Protocol
Position Data Default Values (C/S T.007 A.3.8.1):
No position data was provided for > 4 hours before the test started. The beacon was activated

and operated for 30 minutes without providing data. Message content was checked for all
bursts during this period.

36 Hex Message Message Count

FFFE2FCC9EOA000C607CEDF5BA2FEOFF0146 38

Position Acquisition Time and Position Accuracy (C/S T.007 A.3.8.2)

Locations:
A.3.8.2.1: N 50° 49.096' W 001° 11.847' ®
A.3.8.2.2: N 50° 52.142' W 001° 14.680' ®

The appropriate position was applied, the EUT activated and time to first message containing
valid position data timed.

Configuration as per C/S T.007 Section A.3.8.2.1 C/S T.007 Section A.3.8.2.2

cls T.007 Time to Acquire Location Error in Time to Acquire Location Error in
Position (sec) metres Position (sec) metres

Configuration 5 61* 2037.3 61* 1565.4

Configuration 6 N/A N/A N/A N/A

Configuration 7 51 2037.3 51 1565.4

Configuration 8 51 2037.3 51 1565.4

Positional accuracy was calculated using the Haversine Formula, The Earth’s radius was taken
as 6367 km.

® GPS Site Survey — Live Location
@ Input from GPS simulator

* Approx 10 sec from immersion in salt water until beacon LEDs flash
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Product Service

Encoded Position Data Update Interval (C/S T.007 A.3.8.3):

Location: N 51°22.583° W 1°49.833' @
Data Acquired at 12:26:37 | FFFE2FCC9EOA000C607CEDF5BA266D01C026
Location: N 50°48.683 W 1°37.417° @
Data Updated at 12:56:39 FFFE2FCC9EOA000C607CEDF5BA265901967F

Data Update Interval 30min02s

® GPS Site Survey — Live Location
@ Input from GPS simulator

Position Clearance After Deactivation (C/S T.007 A.3.8.4)
Following the Encoded Position Data Update Interval test, the beacon was deactivated and

reactivated without providing navigation data. The Digital Message output was encoded with
the default position data.

Position Data Input Update Interval (C/S T.007 A.3.8.5)

EUT does not accept external position input, test is not applicable.

Last Valid Position (C/S T.007 A.3.8.6)

Location: N 51°22.583° W 1°49.833' ®

Data Acquired at 09:12:28 FFFE2FCC9EOA000C607CEDF5BA266D01C026
GPS Signal Navigation Data Removed

Data Updated at 13:12:38 FFFE2FCC9EOA000C607CEDF5BA2FEOFF0146
Last Valid Position Held 240min 10s

Return to Default Position v

® GPS Site Survey — Live Location
@ Input from GPS simulator

Test Summary

The results indicate compliance with Cospas-Sarsat T.007, Clause A.2.7.
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