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Introduction

The test report EPIRB model SAFESEA E100 CLASS 2 consists of the two volumes.

Volume 1 - The tests of EPIRB model SAFESEA E100 CLASS 2 (report No.10/27);

Volume 2 - The technical documentation of EPIRB model SAFESEA E100 CLASS 2 submitted by the
Manufacturer for testing (Report No.10/27)

Report Issue History

No | Data of issue Report reissue reason

1 25.02.2010 The initial issue.

1. EQUIPMENT UNDER TEST

1.1 Equipment category

Emergency Position Indicating Radio Beacon (EPIRB)
406 MHz COSPAS-SARSAT

1.2 Equipment trade mark

SAFESEA E100 CLASS 2

1.3 Equipment type

EPIRB Float-free

1.4 Equipment model

SAFESEA E100 CLASS 2

1.5 Equipment class

Class 2 (operating temperature range
minus 20 °C to +55 °C)

1.6 Equipment serial numbers

No. 00012000111, No. 00012000121

1.7 Equipment destination

Alarm message transmission of distressed accident
vessels, aircrafts and other objects via COSPAS-
SARSAT satellites system

1.8 Firmware

Test date

Issue 00.00.23

CSConfig

@.1110.16-05
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1.9 Submitted Documentation

item | Documentation

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

1.

Analysis and calculations the pre-test battery discharge at ambient temperature before the operating

2 lifetime at minimum temperature test
THE MANUFACTURER’S DECLARATION ABOUT OPERATOR SELECTABLE MODE OF

3. OPERATION (THAT DRAWS THE MAXIMUM BATTERY ENERGY AND THE MAXIMUM PULSE
CURRENT)

4. Beacon operating instructions and a technical data sheet
THE MANUFACTURER’S DECLARATION ABOUT ALL OPERATION CONFIGURATIONS

6 The technical data sheet for the battery cells used in the beacon and the electric diagram of the

' beacon’s battery pack

7. Copy the of EPIRB’s labels

8. Technical data sheet of the reference oscillator

9. Descriptionsto demonstrate that the design protection against continuous transmission

10 DESCRIPTIONS TO DEMONSTRATE THAT THE DESIGN MEETS THE FREQUENCY STABILITY

REQUIREMENTS OVER 5 YEARS

DESCRIPTIONS TO DEMONSTRATE THAT THE DESIGN PROVIDES PROTECTION FROM
REPETITIVE SELF-TEST MODE TRANSMISSIONS

A TECHNICAL DESCRIPTION THAT CONFIRMS THE NOMINAL OUTPUT IMPEDANCE OF THE
12. BEACON POWER AMPLIFIER IS 50 OHMS AND THE BEACON ANTENNA INPUT IMPEDANCE IS
50 OHMS

11.

13. The Beacon quality assurance plan

DESCRIPTION OF THE GNSS RECEIVER OPERATION CYCLE AND ITS PHASES, INCLUDING
DURATION AND AVERAGE BATTERY CURRENT MEASURED FOR EACH PHASE

15. DECLARATION OF ALL MANUALLY SELECTABLE OPERATION MODES

NAVIGATION SYSTEM TEST RESULTS WITH TEST SCRIPTS WHICH REPLICATE THE
LOCATION INFORMATION CONDUCTED BY MANUFACTURER

14.

16.

See these documents in Report No.10/27 Volume 2.

@.1110.16-05
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2. TEST CONDITIONS AND METODS

Procedure, conditions and methods of testing correspond to requirements and methods of C/S T.001 (Issue 3 —
Revision 10 October 2009) and C/S T.007 (Issue 4 — Revision 4 October 2009) standards.

3. TEST PROGRAM

Requirements Methods
item Test name item of standard item of standard
C/S T.001 C/S T.007
j, | Performance measurements at normal 42.1,22,23 Annex A section A.2.1

temperature +20 °C

Performance measurements at maximum )
2. declared temperature +55 °C 42.1,22,2.3 Annex A section A.2.1

Performance measurements at minimum .
3. declared temperature minus 20 °C 42.1,22,2.3 Annex A section A.2.1

4, Self-test mode 454 Annex A section A.3.6

5. Beacon coding software 3.2, Annex A Annex A section A.2.8,
A3.14

6. Current consumption 4.5.1 Annex A section A.2.3

2.1.3, Annex A section

A25 Annex A section A.2.5

7. Satellite qualitative test

@.1110.16-05
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4. TEST SHEDULE

item Test name Date

1. Performance measurements at normal temperature +20 °C 25.01.2010
Performance measurements at maximum declared

2 temperature +55 °C 25.01.2010

3 Performance rr}easurerzlents at minimum declared 26.01.2010
temperature minus 20 °C

4. Self-test mode 25.01.2010-26.01.2010

5. Beacon coding software 26.01.2010

6. Current consumption 27.01.2010

7. Satellite qualitative test 11.02.2010

@.1110.16-05
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5. TEST RESULT

item Test name Pass/No

1. | Performance measurements at normal temperature +20 °C Pass
Performance measurements at maximum declared

2. o Pass
temperature +55 °C
Performance measurements at minimum declared

3. . o Pass
temperature minus 20 °C

4. | Self-test mode Pass

5. | Beacon coding software Pass

6. | Current consumption Pass

7. | Satellite qualitative test Pass

@.1110.16-05
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6. CONCLUSION

Name and Location of Beacon Test Facility: =PUBLIC ENTERPRISE TESTING CENTER «OMEGA»,
99053, Sevastopol, ul. Vakulenchuka, 29, Ukraine

Date of Submission for Testing: 25 February 2010

Applicable C/S Standards:

Document Issue Revision
C/S T.001 3 10
C/S T.007 4 4

I hereby confirm that the 406 MHz beacon described above has been successfully tested in accordance with the
Cospas-Sarsat 406 MHz Beacon 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.

Deputy Head of test department A.V. Spector

(Name, Position and Signature of Cospas-Sarsat Accepted Test Facility Representative)

@.1110.16-05
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TABLE F.1: OVERALL SUMMARY OF 406 MHZ “SAFESEA E100 CLASS 2” BEACON TEST
RESULTS

Test Results
Parameters to be Measured Splzacl?f%(fa?i{)n Units (rzin;li:ls Tamb T max Icnzgl}[_s
20°C) (+20 °C) (+55°C)
. Power Output Anilex
— transmitter power output 35-39 dBm [37.25-37.49 |37.89-38.16| 37.97-38.04
— power output rise time <5 ms 0.70 0.55 0.60
— power output 1 ms before : 1
burst <-10 dBm v ol v ol
.. Bits Annex
. Digital Message number 1
— bit sync 1-15 15 bits “1” \ \ v \
— frame sync 16-24 | “000101111” V V \ V
— format flag 25 1 bit bit value 0 0 0
— protocol flag 26 1 bit bit value 1 1 1
B 1der}t}ﬁcat10n / 27-85 | 59 bit \ \/ \ \
position data
— BCH code 86-106 | 21 bits v v v v
— emerg. code/mat. 107 0y bit value | 010000 | 010000 | 010000
use / supplem. data 112
— additional data / 113- .
BCH (ifapplicable) 144 | 22 PitS v v v v
— position error (if o o o
applicable) < km
. Digital Message Generator Anflex
— repetition rate Tk:
e average Ty 48.5-51.5 sec 49.60 49.60 49.61
e min Ty 47.5<T<48.0 sec 47.80 47.80 47.81
Result
cornform
with slight
extra
e max Tr 52.0<Tr<52.5 sec 52.51 52.51 52.51 .
margin
according
to item
A.1T.007
o standard deviation 0.5-2.0 sec 1.41 1.41 1.41
— bit rate:
e min fj >396 bit/sec 399.91 399.83 399.93
e max f, <404 bit/sec 400.07 400.08 400.06
— total transmission time:
438.65- 439.00- 439.05-
e short message 435.6-444 .4 ms 433 85 439,15 439 15
¢ long message 514.8-525.2 ms — — —
— unmodulated carrier:
e minT, >158.4 ms 160.10 160.10 160.10
e max T, <161.6 ms 160.12 160.12 160.13
— first burst delay >47.5 sec  |51,28-51,65 |51,19-51,63| 51.28-51.51

" Indicate that testing demonstrated conformance to requirements by placing the V symbol in Table F.1.
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Ranee of Test Results
Parameters to be Measured Speci ffigca tion Units Thin Tamb Tonax Comments
p minus 20 °C)Y  (+20°C) | (+55 °C)
4. Modulation Annex 1
— biphase-L \ \ \ \
S 149.19- 145.56- 143.70-
- fisetime 50-250 Msee | 15163 148.75 149.62
. 164.94- 160.57- 156.76-
~ fall time 50-250 Msee 16791 163.49 164.28
— phase deviation: positive +(1.0to 1.2) | radians |1.09to 1.11| 1.08 to 1.11 | 1.08 to 1.11
— phase deviation: negative -(1.0to 1.2) | radians |-1.09to-1.12|-1.09 to -1.11|-1.10 to -1.12
— symmetry measurement <0.05 \ \ \/ \
5. 406 MHz Transmitted
Annex 1
Frequency
: 406036.928-1406036.947- | 406036.900-
~ nominal value C/8 T.001 MHZ 1 406036.934 | 406036.962 | 406036.901
B § o < 9 (0.025 to (0.034 to (0.034 to
short-term stability =2x10 MHZ | 057)x10? | 0.063)x107 | 0.056)x10°
— medium-term stability (-1to+1) 1100 ms (-0.527to | (-0.800to | (-0.020to
slope x10” -0.039)x107[-0.134)x10” | 0.036)x10
- mediumtenn stability ix10° | 008210 | (003510 | (004310
residual trequency = 1.989)x10™ | 0.344)x10” | 0.093)x10”
variation
6. Spurious Emissions into 50 C/S T.001 N Annex 1.3 | Annex 1.1 | Annex 1.2
Ohms (406.0 — 406.1 MHz)' mask
7.406 MHz VSWR Check Annex 1
— nominal transmitted 406036.942-
frequency C/S T.001 MHz | 406036.927 406036.944 406036.900
N 148.94- 146.20- 145.23-
— modulation rise time 50-250 usec 151.02 149 45 14721
: . 165.22- 159.82- 158.55-
— modulation fall time 50-250 usec 166.75 165.36 161.92
~ modulation phase +(1.0t0 1.2) | radians | 1.09to 1.11| 1.10to 1.11 | 1.09 to 1.11
deviation +¢
— modulation phase (1.0to1.2) | radians |1.10to-1.12-1.10 to -1.11|-1.10 to -1.12
deviation -¢@
— modulation symmetry £0.05 N N N N
measurement
— digital message correct \ V \ V

"Include spectral plots of the 406.0-406.1 MHz band showing the transmit signal and the emission mask as defined in

document C/S T.001.

@.1110.16-05
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position within
5 km 80% of
time

Parameters to be Measured Rapge O.f Units Test Results Comments
Specification
8. Self-test Mode Annex 1
— frame sync “011010000” \ \
— format flag 1/0 bit value 0
— single radiated burst (Sff (%520 ms 439.00
- defaglt position data (if must be correct N N
applicable)
— description provided \ description provided
— design data provided on
protection against repetitive \ \
self-test mode transmissions
— single burst verification one burst v N
— provides for 15 Hex ID correct \ \
. self-test
- 121.:5 MHz RF power (if checks that RE N N
applicable) power emitted
self-test
— 406 MHz RF power checks that RF \ \
power emitted
% Os(idl;ltit;g%égﬁ) C/S T.001 Hz <#3.0 ppm by 10 years volume 2
10. Protection Against
Continuous Transmission <45 sec \ volume 2
description provided
11. Satellite Qualitative Test 15 Hex ID N The received digital message Annex 8
(results provided)2 provided by corresponds to the encoded radio
LUT and beacon ID The message is

accepted by a satellite, is
coordinates are determined
(successfully located by satellites)
At 8 satellite pass 11.02.2010
distances between the position of
EPIRB and coordinates calculated
by COSPAS-SARSAT system
were in the range from 0.17 km to
0.72 km.

" Attach graphs depicting test results.

% Attach a satellite qualitative test summary report (Appendix A to Annex F) for each test configuration.
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Parameters to be Measured

Range of Units

Specification

Test Results

Comments

12. Beacon Coding Software'
sample message provided for each
coding option of the applicable
coding types

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

correct N

correct

FFFE2F4C9418618618668
A26F190
FFFE2F4C9526F6F06B26
8C679110
FFFE2F4C96A000C6007C
ED45E1DO0
FFFE2F4C972000C6007C
E8871250
FFFE2F4CO9DBDBC1A554
68D215510
FFFED04C9418618618668A
26F190
FFFED04C9526F6F06B268C
679110
FFFED04C96A000C6007CE
D45E1DO
FFFED04C972000C6007CE8
871250
FFFED04C9DBDBC1A5546

8D215510

Annex 6
Per Table F-D.2

Per Table F-D.2

! Attach examples of each requested coding option as per Appendix D to Annex F.

Senior Engineer

A.V.Baydachniy
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ANNEX 1

ELECTRICAL AND FUNCTIONAL PERFORMANCE MEASUREMENTS
AT CONSTANT TEMPERATURE

(ANNEX A.2.1 C/S T.007)

@.1110.16-05
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Electrical and Functional Tests at Constant Temperature

Model: Safesea E100 class 2
Serial number: 00012000121
Firmware: Issue 00.00.23
EPIRB Float-free

Test conditions:
- laboratory ambient temperature +20 °C;
- normal operating temperature +20 °C;
- maximum operating temperature +55 °C;
- minimum operating temperature minus 20 °C;
- the repetition period duration for Spurious output test is 50 seconds;
- the duration of Spurious output test is 2 hour (150-155 burst);
- active load value for VSWR test is 17 Ohm;
- matching network was not used.
The list of protocols

Operating temperature
Parameter tested +20 °C +55 °C I;(;Tg
Protocol No (page No)

Transmitter power output
Transmitter power output 1(17) 8 (29) 15 (41)
Maximum and minimum value of output power during operating 5(19) 12 (31) 19 (43)
Output power rise time 21 33 45
Power output 1 ms before burst 21 33 45
Messages
Message contents 20 32 44
Digital message generator
First burst delay 22 34 46
Average repetition rate and standard deviation 22 34 46
Minimal and maximal value of digital message generator parameters 5(19) 12 (31) 19 (43)
Modulation
Modulation index 3 (18) 10 (30) 17 (42)
Modulation rise and fall times 3(18) 10 (30) 17 (42)
View of modulation 3 first bit message 4 (18) 11 (30) 18 (42)
Maximum and minimum value during operating 5(19) 12 (31) 19 (43)
Transmitted frequency
Nominal value 1(17) 8(29) 15 (41)
Medium /short term frequency stability 2 (17) 9 (29) 16 (41)
Maximum and minimum value during operating 5(19) 12 (31) 19 (43)
Spurious emissions
Spurious emissions 23 35 47
VSWR test
Transmitter nominal frequency 6 (24) 13 (36) 20 (48)
Digital message content 25 37 49
The modulation parameters 6 (24) 13 (36) 20 (48)
Self-test mode
Duration of the burst 7 (26) 14 (38) 21 (50)
Digital message content (frame synchronization, format flag) 27 39 51
The Output power, frequency and modulation parameters of the self- test burst 7 (26) 14 (38) 21 (50)
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ANNEX 1.1

PERFORMANCE MEASUREMENTS
AT NORMAL TEMPERATURE 20 °C

TEST DURATION 2 HOURS

(Annex A.2.1 C/S T.007)

@.1110.16-05
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Model: Safesea E100 class 2
Serial number: 00012000121
Firmware: Issue 00.00.23
EPIRB Float-free

Test Date: 25.01.2010

Protocol N 1
Date 25.01.2010 Conditions Normal temperature

Beacon Model E100 class 2 Beacon N 00012000121

Message:FFFEZF 4CO72000CE007CERET125 0
F.dBm

+4

+2

Fa
-2

-4

Fig.1 Power
+q FikHz 9

+2

120 t,m

Fir
-2

-4

Fig.2 Frequency (Fo=405025kH=)
le-2

120 t,m

T1e-10

L [ T r——
0 Rms delta bursts frequenoy

Protocol N 2
Date 25.01.2010 Conditions Normal temperature

Beacon Model E100 class 2 Beacon N 0001200012I

Messane:FFFEZF 497200006007 CERST125 0
dF fFim

1e-8

1e-10

120 t,m

120 t,m

Fig.3 Mean Slope

Fig.d Residual Frequency Wariation

1e-10

@] masenssamasnnnas
o Fig.5 Short-Term Stability

120 tm
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Protocol N 3
Date 25.01.2010 Conditions Normal temperature
Beacon Model E100 class 2 Beacon N 0001200012|

Message:FFFEZF 4297 2000CE007CEERBT125 0
13 Fh+,rad

1.3 pherad Fig.5 Modulation index

1] 120t m
150

A0 Tt mes Fig.7 Rise and Fall Times

Protocol N 4
Date 25.01.2010 Conditions Normal temperature
Beacon Model E100 class 2 Beacon N 0001200012]

Message:FFFEZF 4CO72000CE007CERET125 0

+1.1rad r M "

-1.1rad . -

159.01 16014 161.28 16241 16355 16469 16582 16696 162.09ms

Fin.d Phase
Phase+=g2 55 ° TRise+=147.7 mcs

Phase- =353 " TFall- =162.1 mcs
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Protocol N
Date

Beacon Model E100 class 2 Beacon N 0001200012|

5

25.01.2010 Conditions Normal temperature

Test duration 2 h0m

Bursts received 147

BCH error 0 [Self-Test 0

406 MHz Transmitter Parameters EIMILS U
current
Frequency, kHz 406036.000] 406038.000| 406036.947| 406036.947| 406036.962
+Phase deviation, rad 1.00 1.20 1.08 1.09 1.11
-Phase deviation, rad -1.00 -1.20 -1.09 -1.11 -1.11
Phase time rise, mcs 50.00 250.00 145.56 147.68 148.75
Phase time fall, mcs 50.00 250.00 160.57 162.06 163.49
Power, Wt 3.16 7.94 6.15 6.15 6.55
Power rise, ms 0.00 0.00 0.00 0.55 0.00
Bit Rate, bps 396.00 404.00 399.83 399.98 400.08
Asymmetry, % 0.00 5.00 0.36 0.41 0.55
CW Preamble, ms 158.40 161.60 160.10 160.11 160.12
Total burst duration, ms 435.60 444.40 439.00 439.05 439.15
Repetition period, s 47.50 52.50 47.80 49.30] 52.51
Repetition period mean, s 49.60
Repetition period rms, s 1.41
Delta Rep. period, s 4.00 4.70 4.70
Slope(E-9) -1.00 1.00 -0.800 -0.153 -0.134
Residual variations (E-9) 0.00 3.00 0.035 0.057 0.344
Short term variations (E-9) 0.00 2.00 0.034 0.063 0.063
Carrier Frequency, Hz 121500617 Low Sweep Frequency, Hz 351
Power, mW 79.0 High Sweep Frequency, Hz 1176
Sweep Period, sec 0.3 Sweep Range, Hz 825
Modulation Index, % 100

Message

Contents (full)

:FFFE2F 4C972000C6007CE887125 0

@.1110.16-05
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Decoding Beacon ID

Full message: FFFE2F4C972000C6007CE8871250

ITEM BITS | VALUE
’Message format: short format ’25 ’0
‘Protocol: User ’26 ‘ 1

Country code: 201 27-36 0011001001
’User type: Serial User ’37-39 ’011

Serial Type: Non Float Free EPIRB with

Serial Identification 40-42 100

Cospas-Sarsat Certificate Number in bits 43 1

74-83: Yes

'Serial Number: 99 44-63 | 00000000000001100011
All 0s or National Use 64-73 0000000000

C/S Number or National Use (bit 43

refers): 999 74-83 1111100111

Aux radio device: 121.5 MHz 8485 |01

Encoded BCH 1: 86-106 | 000100001110001001001
Calculated BCH I: N/A 000100001110001001001
Emerg Code: Emergency Code Data Not 107 0

Entered

Activation Type: Automatic and Manual 108 1

Activation

Emergency Code: No information entered

if all Os, otherwise Nationally assigned 105-112 10000

15 Hex ID: N/A 992E40018C00F9D
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Check of power output rise time of output signal 406,037 MHz
(item A.3.2.2.2 C/S T.007)

Model: Safesea E100 class 2
Serial number: 00012000121
Firmware: Issue 00.00.23
EPIRB Float-free

Test Date: 25.01.2010

Plot after 2 hours operating at normal temperature +20 °C

12:8@8:31 JAN 25, z2@i@ MKR 34.588 msec
REF 48.8 dBm AT 38 dBE PS5 -2Z8.8 dB -22.45 dBm MARKER
FEAK . . . . . . —r——y MORMAL
LoG | S S S S S S bk e
B MARKER
MARKER
AMFTO
SELECT
................................................................................................... 1 2 3 4
Marker Trace Twpe Fregq  Time Amplitude MARKER 4
1: (A Time 89.875 m§ 22.8%2 dEm oW OFF
2t Ay Time 36.125 mS 37.58 dBEm
3: <Ay Time 35.588 mS 28.88 dEm
4: A Time 34.588 ms -22.45 dEBEm 1 E?PE
CEMTER 4@6.8378@ MHz SFAH @ Hz
$RES BMW 18 kH= VEBK 18 kH= #SHF E8.8 mzec T
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Measurement of time interval
from the moment of beacon activation till the first (operating) burst

Model: Safesea E100 class 2
Serial number: 00012000121
Firmware: Issue 00.00.23
EPIRB Float-free

Test Date: 25.01.2010

Test conditions:
- room ambient temperature: +19 °C;
- normal climatic operating EPIRB Survival temperature: +20 °C;
- time of beacon exposure at maximum specified operating temperature , before measurement: 2 hours;
- beacon mode during exposure: turned off;
- number of measurements: 3
Requirement of C/S T.007 (Table F.1, section 3, the last paragraph):
first burst delay shall exceed 47,5 seconds for all climatic conditions

Time interval, sec
Measurement from the moment of beacon activation till the first
commencement time (operating) burst
st
1" measurement 13:50 51,63
d
2" measurement 13:52 51,19
d
3" measurement 13:54 51,47
Minimum value 51,19
Maximum value 51,63

Statistic measurements of
randomized repetition period of transmission
(item A.3.1.1, C/S T.007)

Model: Safesea E100 class 2
Serial number: 00012000121
Firmware: Issue 00.00.23
EPIRB Float-free

Test Date: 25.01.2010

Test conditions:

normal climatic conditions: +20 °C;

time of beacon exposure at maximum specified operating temperature , before measurement: 2 hours;
beacon mode during exposure: turned ON;

number of measurements: 3

Requirement of C/S T.007 (Table F.1, section 3, the first paragraph):

the average repetition period based on 18 successive measurements shall be 50 sec + 1,5 sec;

the standard deviation of the 18 values of Ty shall be between 0,5 seconds and 2,0 seconds

Measurement Tgr between the beginnings of two successive

commencement transmissions, seconds

time Average repetition period | Deviation
12:15 49.60 1.41
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Check of out-of-band and spurious emissions of output signal 406,037 MHz within a frequency range
406,0-406,1 MHz

Model: Safesea E100 class 2
Serial number: 00012000121
Firmware: Issue 00.00.23
EPIRB Float-free

Test Date: 25.01.2010

Plot after 2 hours operating at normal temperature + 20 °C

A7 11:@83:82 JaM 25. zA@ilo MER 4BE.B378 MHz
REF 48.58 dEm AT 38 dB PG -28.8 dE 22.14 dEm REF LWL
FEAE . . . HEe iR . . LIHIT PHSS
LOG ¥ :
33/ BTTEHM
AUTO MAH
SCALE
LOG LIH
FRESEL
FE&K
Ve SE
2C FC FRESEL
CORE DEFAULT
More
: : : : : : : : : 1 oe 3
STHRT 46E6.00860 MHz STOF 4686.1688 MH=z
$RES EM 188 Hz VEW 188 H=z SHP ZB.8 sec T
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Measuring results when transmitter operated into a load having a VSWR of 3:1 (pure resistive load R=17 Ohm)
after operation of the transmitter into an open circuit for period of 5 minutes, and then into a short circuit for
period of 5 minutes.

Protocol N 6

Date 25.01.2010 Conditions Normal temperature

Beacon Model E100 class 2 Beacon N 00012000121

Test duration 0 h 15 m

406 MHz Transmitter Parameters

Bursts received 20

BCH error 0

Self-Test 0

Measured

current

Frequency, kHz 406036.000] 406038.000[ 406036.942( 406036.944| 406036.944
+Phase deviation, rad 1.00 1.20 1.10 1.10 1.11
-Phase deviation, rad -1.00 -1.20 -1.10 -1.11 -1.11
Phase time rise, mcs 50.00 250.00 146.20 147.07 149.45
Phase time fall, mcs 50.00 250.00 159.82 164.71 165.36
Power, Wt 3.16 7.94 6.15 6.15 6.15
Power rise, ms 0.00 0.00 0.00 0.55 0.00
Bit Rate, bps 396.00 404.00 399.87 400.00 400.00
Asymmetry, % 0.00 5.00 0.42 0.47 0.52
CW Preamble, ms 158.40 161.60 160.10 160.11 160.12
Total burst duration, ms 435.60 444.40 439.00 439.05 439.05
Repetition period, s 47.50 52.50 47.80 49.30 52.51
Delta Rep. period, s 4.00 4.70 4.70
Slope(E-9) -1.00 1.00 0.221 0.221 0.234
Residual variations (E-9) 0.00 3.00 0.183 0.183 0.193
Short term variations (E-9) 0.00 2.00 0.051 0.051 0.051
Carrier Frequency, Hz 121500494 Low Sweep Frequency, Hz 345
Power, mW 78.9 High Sweep Frequency, Hz 1176
Sweep Period, sec 0.3 Sweep Range, Hz 831
Modulation Index, % 100

Contents (full)

Message
:FFFE2F 4C972000C6007CE887125 0
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Decoding Beacon ID

Full message: FFFE2F4C972000C6007CE8871250

ITEM BITS | VALUE
’Message format: short format ’25 ’0
‘Protocol: User ’26 ‘ 1

Country code: 201 27-36 0011001001
’User type: Serial User ’37-39 ’011

Serial Type: Non Float Free EPIRB with

Serial Identification 40-42 100

Cospas-Sarsat Certificate Number in bits 43 1

74-83: Yes

'Serial Number: 99 44-63 | 00000000000001100011
All 0s or National Use 64-73 0000000000

C/S Number or National Use (bit 43

refers): 999 74-83 1111100111

Aux radio device: 121.5 MHz 8485 |01

Encoded BCH 1: 86-106 | 000100001110001001001
Calculated BCH I: N/A 000100001110001001001
Emerg Code: Emergency Code Data Not 107 0

Entered

Activation Type: Automatic and Manual 108 1

Activation

Emergency Code: No information entered

if all Os, otherwise Nationally assigned 105-112 10000

15 Hex ID: N/A 992E40018C00F9D
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Measuring results of EPIRB self-test

Protocol N 7
Date

25.01.2010 Conditions Normal temperature

Beacon Model E100 class 2 Beacon N 0001200012

Test duration O h 0O m

406 MHz Transmitter Parameters

Bursts received 1

Limits

BCH error O

Self-Test 1

Measured

current

| max

Frequency, kHz 406036.000 406038.000 0.000 406036.960| 0.000

+Phase deviation, rad 1.00 1.20 0.00 1.10 0.00
-Phase deviation, rad -1.00 -1.20 0.00 -1.11f 0.00
Phase time rise, mcs 50.00 250.00 0.00 145.61| 0.00
Phase time fall, mcs 50.00 250.00 0.00 164.59| 0.00
Power, Wt 3.16 7.94 0.00 6.15( 0.00

Power rise, ms 0.00 0.00 0.00 0.55( 0.00

Bit Rate, bps 396.00 404.00 0.00 399.92( 0.00
Asymmetry, % 0.00 5.00 0.00 0.41] 0.00

CW Preamble, ms 158.40 161.60 0.00 160.10 0.00

Total burst duration, ms 435.60 444.40 0.00 439.00, 0.00
Repetition period, s 47.50 52.50 0.00 0.00 0.00
Delta Rep. period, s 4.00 0.00] 0.00
Slope(E-9) -1.00 1.00 0.000 0.000| 0.000

Residual variations (E-9) 0.00 3.00 0.000 0.000| 0.000
Short term variations (E-9) 0.00 2.00 0.000 0.000| 0.000

121.5 MHz Transmitter Parameters

Contents (full)

:FFFEDO 4C972000C6007CE887125 0

Carrier Frequency, Hz 121500497 Low Sweep Frequency, Hz 345
Power, mW 79.2 High Sweep Frequency, Hz 1176
Sweep Period, sec 0.3 Sweep Range, Hz 831
Modulation Index, % 100

Message
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Decoding Beacon ID

Full message: FFFED04C972000C6007CE8871250

ITEM BITS | VALUE
’Message format: short format ’25 ’0
‘Protocol: User ’26 ‘ 1

Country code: 201 27-36 0011001001
’User type: Serial User ’37-39 ’011

Serial Type: Non Float Free EPIRB with

Serial Identification 40-42 100

Cospas-Sarsat Certificate Number in bits 43 1

74-83: Yes

'Serial Number: 99 44-63 | 00000000000001100011
All 0s or National Use 64-73 0000000000

C/S Number or National Use (bit 43

refers): 999 74-83 1111100111

Aux radio device: 121.5 MHz 8485 |01

Encoded BCH 1: 86-106 | 000100001110001001001
Calculated BCH I: N/A 000100001110001001001
Emerg Code: Emergency Code Data Not 107 0

Entered

Activation Type: Automatic and Manual 108 1

Activation

Emergency Code: No information entered

if all Os, otherwise Nationally assigned 105-112 10000

15 Hex ID: N/A 992E40018C00F9D
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ANNEX 1.2

PERFORMANCE MEASUREMENTS
AT MAXIMUM DECLARED TEMPERATURE +55 °C

TEST DURATION 2 HOURS

(Annex A.2.1 C/S T.007)
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Model: Safesea E100 class 2

Serial number: 00012000121

Firmware: Issue 00.00.23

EPIRB Float-free

Test Date: 25.01.2010

Protocol N 8
Date 25.01.2010 Conditions Maximum temperature

Beacon Model E100 class 2 Beacon N 0001200012I

Message:FFFEZF 4297200006007 CESST125 0
F.dBm

+4

+2

Foo g 120 tm

-2

-4

Fig.1 Power
+g FkHz |

+2

Fo 4 120 t.m

-2

-4

tes Fig.2 Frequency (F o=406035kH=)
-

1e-10 -

TP L —
o Rms delta bursts frequency 120 tm

Protocol N 9
Date 25.01.2010 Conditions Maximum temperature

Beacon Model E100 class 2 Beacon N 0001200012|

Message:FFFEZF 4CA72000C6007CERRT1250
dF#Fém

1e-2

1e-10

b L : e 120 tm

-

1e-10 - LTI Lo

1 _12- ---------------
=len

1e-3

1e-10

TP T —
o Fig.5 Short-Term Stability 120 t,m
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Protocol N 10
Date 25.01.2010 Conditions Maximum temperature

Beacon Model E100 class 2 Beacon N 0001200012|
Message:FFFEZF 48T 2000CEIOTCESRT1240

13 Fh+,rad
1.1 — - JERSTSUY LT DT TPy T TP N0 TR T SO TRUpSpurays 1 oeres Py TSP T e - =
o 0 120 t,m
E I IR T S - R . mraaaa. Jrr— - -
13 Pherad Fig.G Modulation index
200 Tr,mos
150
o ] 120-t.m
150
0T mes Fig.7 Rise and Fall Times
Protocol N 11
Date 25.01.2010 Conditions Maximum temperature
Beacon Model E100 class 2 Beacon N 0001200012|
Message:FFFEZF 4297200006007 CEEBT125 0
+1.1rad M T o il B i O
- Lia
1] t
-1.1rad . S P W N VO L T W
189.01 16015 161.28 16242 163589 16469 16582 16696 163.09ms
Fig.8 Phase
Phase+=g3 45 * TRize+=144 9mcs
Phase- =_g3.09* TFall- =1680.4 mcs
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Protocol N 12
Date 25.01.2010 Conditions Maximum temperature

Beacon Model E100 class 2 Beacon N 00012000121

Test duration2h 0 m

406 MHz Transmitter Parameters

Bursts received 147

Limits

BCH error 0 |Self-Test 0

Measured
current

Frequency, kHz 406036.000] 406038.000| 406036.900] 406036.901| 406036.901

+Phase deviation, rad 1.00 1.20 1.08 1.11 1.11

-Phase deviation, rad -1.00 -1.20 -1.10 -1.10 -1.12

Phase time rise, mcs 50.00, 250.00 143.70 144.87 149.62

Phase time fall, mcs 50.00, 250.00 156.76 160.38 164.28

Power, Wt 3.16 7.94 6.26 6.37 6.37

Power rise, ms 0.00 0.00 0.00 0.60] 0.00

Bit Rate, bps 396.00] 404.00 399.93 400.06 400.06

Asymmetry, % 0.00 5.00 0.30 0.45 0.48

CW Preamble, ms 158.40 161.60 160.10 160.11 160.13

Total burst duration, ms 435.60 444.40 439.05 439.05 439.15

Repetition period, s 47.50 52.50 47.81 49.71 52.51
Repetition period mean, s 49.61
Repetition period rms, s 1.41

Delta Rep. period, s 4.00 4.70 4.70

Slope(E-9) -1.00 1.00 -0.020 0.009 0.036

Residual variations (E-9) 0.00 3.00 0.043 0.067 0.093

Short term variations (E-9) 0.00 2.00 0.034 0.055 0.056

~_ 1215MHzTransmitterParameters

Carrier Frequency, Hz 121500100 Low Sweep Frequency, Hz 351
Power, mW 79.5 High Sweep Frequency, Hz 1176
Sweep Period, sec 0.3 Sweep Range, Hz 825
Modulation Index, % 100

Contents (full)

Message

:FFFE2F 4C972000C6007CE887125 0
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Decoding Beacon ID

Full message: FFFE2F4C972000C6007CE8871250

ITEM BITS | VALUE
’Message format: short format ’25 ’0
‘Protocol: User ’26 ‘ 1

Country code: 201 27-36 0011001001
’User type: Serial User ’37-39 ’011

Serial Type: Non Float Free EPIRB with

Serial Identification 40-42 100

Cospas-Sarsat Certificate Number in bits 43 1

74-83: Yes

'Serial Number: 99 44-63 | 00000000000001100011
All 0s or National Use 64-73 0000000000

C/S Number or National Use (bit 43

refers): 999 74-83 1111100111

Aux radio device: 121.5 MHz 8485 |01

Encoded BCH 1: 86-106 | 000100001110001001001
Calculated BCH I: N/A 000100001110001001001
Emerg Code: Emergency Code Data Not 107 0

Entered

Activation Type: Automatic and Manual 108 1

Activation

Emergency Code: No information entered

if all Os, otherwise Nationally assigned 105-112 10000

15 Hex ID: N/A 992E40018C00F9D
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Check of power output rise time of output signal 406,037 MHz
(item A.3.2.2.2 C/S T.007)

Model: Safesea E100 class 2
Serial number: 00012000121
Firmware: Issue 00.00.23
EPIRB Float-free

Test Date: 25.01.2010

Plot after 2 hours operating at maximum temperature +55 °C

A 1ZiBAiZ3l JAW 25, Z@i1a@
REF 48.8 dEm AT 28 dB FG —EB.E dE

MER 27V .758 msec
-22.29 dEm

FEAK

Log | T

16

des | ......... ......... ......... ......... ......... ......

Marker Trace Twpe Fregq « Time Amplitude
1 <A Time 22.258 m5 22.688 dBm
21 A2 Time 29.375 m5 27 .58 dEBm
3r A Time 28.758 m5 28 .88 dBm
41 (A Time 27 .758 m5 -22.39 dEBm
CEMTER 4HE.B3278 MH= SPAH B H=
#RES EBW 18 kH=z VEBW 18 kH= #5WF 58.8 msec

MARKER
HORMAL

MARKER
I

MARKER
AMPTO

5
1

LEC

ELE
2 2

MARKER <
O OFF

Maore
1 of 2

T
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Measurement of time interval
from the moment of beacon activation till the first (operating) burst

Model: Safesea E100 class 2
Serial number: 00012000121
Firmware: Issue 00.00.23
EPIRB Float-free

Test Date: 25.01.2010

Test conditions:
- room ambient temperature : +18 °C;
- maximum specified operating EPIRB Survival temperature: +55 °C;
- time of beacon exposure at maximum specified operating temperature , before measurement: 2 hours;
- beacon mode during exposure: turned off;
- number of measurements: 3
Requirement of C/S T.007 (Table F.1, section 3, the last paragraph):
first burst delay shall exceed 47,5 seconds for all climatic conditions

Time interval, sec
Measurement from the moment of beacon activation till the first
commencement time (operating) burst
st
1> measurement 18:50 51,51
d
2" measurement 18:52 51,28
d
3% measurement 18:54 51,41
Minimum value 51,28
Maximum value 51,51

Statistic measurements of
randomized repetition period of transmission
(item A.3.1.1, C/S T.007)

Model: Safesea E100 class 2
Serial number: 00012000121
Firmware: Issue 00.00.23
EPIRB Float-free

Test Date: 25.01.2010

Test conditions:

maximum specified operating EPIRB Survival temperature: +55 °C;

time of beacon exposure at maximum specified operating temperature , before measurement: 2 hours;
beacon mode during exposure: turned off;

Requirement of C/S T.007 (Table F.1, section 3, the first paragraph):

the average repetition period based on 18 successive measurements shall be 50 sec + 1,5 sec;

the standard deviation of the 18 values of Ty shall be between 0,5 seconds and 2,0 seconds

Measurement Tgr between the beginnings of two successive

commencement transmissions, seconds

time Average repetition period | Deviation
17:15 49.61 1.41
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Check of out-of-band and spurious emissions of output signal 406,037 MHz within a frequency range
406,0-406,1 MHz

Model: Safesea E100 class 2
Serial number: 00012000121
Firmware: Issue 00.00.23
EPIRB Float-free

Test Date: 25.01.2010

Plot after 2 hours operating at maximum declared temperature +55 °C.

A 11:82:082 JAN 25, 2816 MEKR 4B8B.837E MH=z
REF 48.8 dEm AT 28 dE PG -28.8 dE 22.88 dEm RECALL
PEAK : : e : : : LIMIT FAES LIMIT
LOG . . . H . . : ¥ - :
égg SAVE
LIMIT
Change
Title
LMT DISPF
¥ M AUTO
Wra 5B
SC FC LMT TEST
Edit
: : : : : : : : : Limit
START 486 .80088 MH=z STOFP 4B8Ek.1808 MH=z
#REES EBW 188 Hz VEW 188 H=z SWF 30.8 sec T
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Measuring results when transmitter operated into a load having a VSWR of 3:1 (pure resistive load R=17 Ohm)
after operation of the transmitter into an open circuit for period of 5 minutes, and then into a short circuit for

period of 5 minutes.

Protocol N
Date

13

25.01.2010 Conditions Maximum temperature

Beacon Model E100 class 2 Beacon N 0001200012I

Bursts received 20

BCH error 0

Self-Test 0

406 MHz Transmitter Parameters EIMIES hess e
current
Frequency, kHz 406036.000] 406038.000] 406036.900[ 406036.900| 406036.900
+Phase deviation, rad 1.00 1.20 1.09 1.10 1.11
-Phase deviation, rad -1.00 -1.20 -1.10 -1.11 -1.12
Phase time rise, mcs 50.00 250.00 145.23 146.54 147.21
Phase time fall, mcs 50.00 250.00 158.55 160.42 161.92
Power, Wt 3.16 7.94 6.37 6.37 6.37
Power rise, ms 0.00 0.00 0.00 0.60] 0.00
Bit Rate, bps 396.00 404.00 399.94 399.94 400.07
Asymmetry, % 0.00 5.00 0.32 0.42 0.48
CW Preamble, ms 158.40 161.60 160.11 160.11 160.12
Total burst duration, ms 435.60 444.40 439.05 439.10 439.10
Repetition period, s 47.50 52.50 47.81 48.31 52.51
Delta Rep. period, s 4.00 4.70 4.70
Slope(E-9) -1.00 1.00 -0.021 -0.004 -0.004
Residual variations (E-9) 0.00 3.00 0.155 0.155 0.190
Short term variations (E-9) 0.00 2.00 0.047 0.047 0.047
121.5 MHz Transmitter Parameters
Carrier Frequency, Hz 121500097 Low Sweep Frequency, Hz 351
Power, mW 79.3 High Sweep Frequency, Hz 1176
Sweep Period, sec 0.3 Sweep Range, Hz 825
Modulation Index, % 100

Contents (full)

Message

:FFFE2F 4C972000C6007CE887125 0
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Decoding Beacon ID

Full message: FFFE2F4C972000C6007CE8871250

ITEM BITS | VALUE
’Message format: short format ’25 ’0
‘Protocol: User ’26 ‘ 1

Country code: 201 27-36 0011001001
’User type: Serial User ’37-39 ’011

Serial Type: Non Float Free EPIRB with

Serial Identification 40-42 100

Cospas-Sarsat Certificate Number in bits 43 1

74-83: Yes

'Serial Number: 99 44-63 | 00000000000001100011
All 0s or National Use 64-73 0000000000

C/S Number or National Use (bit 43

refers): 999 74-83 1111100111

Aux radio device: 121.5 MHz 8485 |01

Encoded BCH 1: 86-106 | 000100001110001001001
Calculated BCH I: N/A 000100001110001001001
Emerg Code: Emergency Code Data Not 107 0

Entered

Activation Type: Automatic and Manual 108 1

Activation

Emergency Code: No information entered

if all Os, otherwise Nationally assigned 105-112 10000

15 Hex ID: N/A 992E40018C00F9D

@.1110.16-05



PE TC «Omega»

Protocol 10/27 Volume 1 Issue 1

page 38 of 95

Measuring results of EPIRB self-test

Protocol N
Date

14

25.01.2010 Conditions Maximum temperature

Beacon Model E100 class 2 Beacon N 00012000121

Test durationOh 0O m

406 MHz Transmitter Parameters

Bursts received 1

BCH error O

Self-Test 1

Measured

current

Frequency, kHz 406036.000 406038.000 0.000 406036.899| 0.000

+Phase deviation, rad 1.00 1.20 0.00] 1.10f 0.00
-Phase deviation, rad -1.00 -1.20 0.00, -1.10 0.00
Phase time rise, mcs 50.00 250.00 0.00] 145.43( 0.00
Phase time fall, mcs 50.00 250.00 0.00] 159.67| 0.00
Power, Wt 3.16 7.94 0.00 6.37| 0.00

Power rise, ms 0.00 0.00 0.00 0.60[ 0.00

Bit Rate, bps 396.00 404.00 0.00 399.94| 0.00
Asymmetry, % 0.00 5.00 0.00] 0.42[ 0.00

CW Preamble, ms 158.40 161.60 0.00 160.10f 0.00

Total burst duration, ms 435.60 444.40 0.00] 439.10, 0.00
Repetition period, s 47.50 52.50 0.00 0.00f 0.00
Delta Rep. period, s 4.00 0.00f 0.00
Slope(E-9) -1.00 1.00 0.000; 0.000| 0.000

Residual variations (E-9) 0.00 3.00 0.000, 0.000] 0.000
Short term variations (E-9) 0.00 2.00 0.000, 0.000| 0.000

121.5 MHz Transmitter Parameters

Contents (full)

:FFFEDO 4C972000C6007CE887125 0

Carrier Frequency, Hz 121500091 Low Sweep Frequency, Hz 351
Power, mW 79.7 High Sweep Frequency, Hz 1176
Sweep Period, sec 0.3 Sweep Range, Hz 825
Modulation Index, % 100

Message
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Decoding Beacon ID

Full message: FFFED04C972000C6007CE8871250

ITEM BITS | VALUE
’Message format: short format ’25 ’0
‘Protocol: User ’26 ‘ 1

Country code: 201 27-36 0011001001
’User type: Serial User ’37-39 ’011

Serial Type: Non Float Free EPIRB with

Serial Identification 40-42 100

Cospas-Sarsat Certificate Number in bits 43 1

74-83: Yes

'Serial Number: 99 44-63 | 00000000000001100011
All 0s or National Use 64-73 0000000000

C/S Number or National Use (bit 43

refers): 999 74-83 1111100111

Aux radio device: 121.5 MHz 8485 |01

Encoded BCH 1: 86-106 | 000100001110001001001
Calculated BCH I: N/A 000100001110001001001
Emerg Code: Emergency Code Data Not 107 0

Entered

Activation Type: Automatic and Manual 108 1

Activation

Emergency Code: No information entered

if all Os, otherwise Nationally assigned 105-112 10000

15 Hex ID: N/A 992E40018C00F9D
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ANNEX 1.3

PERFORMANCE MEASUREMENTS
AT MINIMUM DECLARED TEMPERATURE MINUS 20 °C

TEST DURATION 2 HOURS

(Annex A.2.1 C/S T.007)
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Model: Safesea E100 class 2
Serial number: 00012000121
Firmware: Issue 00.00.23
EPIRB Float-free

Test Date: 26.01.2010

Protocol N 15
Date 26.01.2010 Conditions Minimum temperature

Beacon Model E100 class 2 Beacon N 0001200012|

Message:FFFEZF 4CO72000CE007CERET125 0
F.dBm

+4

+2

Fa
-2

-4

Fig.1 Power
+q FhHz q

+2

120t m

Fa

Fig.2 Frequency (Fo=40G025kH=)

120 t,m

a Fms delta bursts frequenoy

Protocol N 16
Date 26.01.2010 Conditions Minimum temperature
Beacon Model E100 class 2 Beacon N 0001200012|

Message FFFEZF 4CH72000CE007CESEY125 0
1e.g dFIFim

1e-10

120t m

120 t,m

Fig.2 Mean Slope

0 Fig.d Residual Frequency Wariation

120t m

o Fig.5 Short-Term Stability

120t m
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Protocol N 17

Date 26.01.2010 Conditions Minimum temperature
Beacon Model E100 class 2 Beacon N 00012000121
Message:FFFEZF 4COT2000CEQOTCESETT124 0

13 Fh+,rad
1 '1 L T T LT L T LT T L LR L PO LTS LAY Lol T PR LT P ST TR FTTTL LT N Y agn
0g

o 120 tm
11 - ] L LETTTTY - . Taateat L LT Tamata P
12 . A

Fh-,rad Fig.G Modulation index
300 Tr,mcs
150
u]

1] 120 tm
150
=00 Tf.me=

Fig.7 Rize and Fall Times

Protocol N 18
Date 26.01.2010 Conditions Minimum temperature
Beacon Model E100 class 2 Beacon N 0001200012]

+1.1rad ™ ™ '

-1.1rad N = 8 . W L

Ly

169.01 16014 161.28 16241 163455 16468 16582 16695 168.09ms

Fin.8 Phase
Phase+=g211 * TRise+=180.3 mcs
Phase- =227 "° TFall- =166.9 mcs
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Protocol N
Date

Beacon Model E100 class 2 Beacon N 0001200012I

19

26.01.2010 Conditions Minimum temperature

Test duration 2 h 0 m

406 MHz Transmitter Parameters

Bursts received 147

BCH error 0 |(Self-Test 0
Limits

Measured

current

Frequency, kHz 406036.000( 406038.000[ 406036.928| 406036.928| 406036.934
+Phase deviation, rad 1.00 1.20 1.09 1.10 1.11
-Phase deviation, rad -1.00 -1.20 -1.09 -1.10 -1.12
Phase time rise, mcs 50.00, 250.00 149.19 150.30 151.63
Phase time fall, mcs 50.00 250.00 164.94 166.87 167.91
Power, Wt 3.16 7.94 5.31 5.31 5.61
Power rise, ms 0.00 0.00 0.00 0.70] 0.00
Bit Rate, bps 396.00] 404.00 399.91 399.94 400.07
Asymmetry, % 0.00 5.00 0.37 0.45 0.52
CW Preamble, ms 158.40 161.60 160.10 160.11 160.12
Total burst duration, ms 435.60 444.40 438.65 438.80 438.85
Repetition period, s 47.50 52.50 47.80 50.30 52.51
Repetition period mean, s 49.60
Repetition period rms, s 1.41
Delta Rep. period, s 4.00 4.70 4.70
Slope(E-9) -1.00 1.00 -0.527 -0.055] -0.039
Residual variations (E-9) 0.00 3.00 0.042 0.061 1.989
Short term variations (E-9) 0.00 2.00 0.025 0.043 0.057
Carrier Frequency, Hz 121500704 Low Sweep Frequency, Hz 345
Power, mW 78.3 High Sweep Frequency, Hz 1176
Sweep Period, sec 0.3 Sweep Range, Hz 831
Modulation Index, % 100

Message

Contents (full)

:FFFE2F 4C972000C6007CE887125 0
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Decoding Beacon ID

Full message: FFFE2F4C972000C6007CE8871250

ITEM BITS | VALUE
’Message format: short format ’25 ’0
‘Protocol: User ’26 ‘ 1

Country code: 201 27-36 0011001001
’User type: Serial User ’37-39 ’011

Serial Type: Non Float Free EPIRB with

Serial Identification 40-42 100

Cospas-Sarsat Certificate Number in bits 43 1

74-83: Yes

'Serial Number: 99 44-63 | 00000000000001100011
All 0s or National Use 64-73 0000000000

C/S Number or National Use (bit 43

refers): 999 74-83 1111100111

Aux radio device: 121.5 MHz 8485 |01

Encoded BCH 1: 86-106 | 000100001110001001001
Calculated BCH I: N/A 000100001110001001001
Emerg Code: Emergency Code Data Not 107 0

Entered

Activation Type: Automatic and Manual 108 1

Activation

Emergency Code: No information entered

if all Os, otherwise Nationally assigned 105-112 10000

15 Hex ID: N/A 992E40018C00F9D

@.1110.16-05



PE TC «Omega»

Protocol 10/27 Volume 1 Issue 1

page 45 of 95

Check of power output rise time of output signal 406,037 MHz

Model: Safesea E100 class 2
Serial number: 00012000121
Firmware: Issue 00.00.23
EPIRB Float-free

Test Date: 26.01.2010

Plot after 2 hours operating at minimum temperature minus 20 °C

12:42:88 JAN 26,
AT

AT
REF 48.8 dEm

18
28 dBE FG

-Z2@8.8 dBE

(item A.3.2.2.2 C/S T.007)

MER 24 .258 msec

—-22.85 dEm

FEAE L¥.J
P P S P . J S
16
dBl_) ..................................................................................................
Marker Trace Twpe Fregq « Time Amplitude

1 <A Time 41,8688 m5 27 .28 dBm

21 A2 Time 36 .888 m5 26.78 dEBm

3r A Time 35.258 m5 27 .28 dBm

41 (A Time 24.258 m5 =22 .85 dEBm
CEMTER 4HE.B3278 MH= SPAH B H=

#FRES EBM 18 kH=z

VEW 18 kH=

#5HWFP EB .0 msec

MARKER
HORMAL

MARKER
I

MARKER
AMPTO

5
1

LEC

ELE
2 2

MARKER <
O OFF

Maore
1 of 2

T
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Measurement of time interval
from the moment of beacon activation till the first (operating) burst

Model: Safesea E100 class 2
Serial number: 00012000121
Firmware: Issue 00.00.23
EPIRB Float-free

Test Date: 26.01.2010

Test conditions:
- room ambient temperature: +19 °C;
- minimum specified operating EPIRB Survival temperature: minus 20 °C;
- time of beacon exposure at minimum specified operating temperature , before measurement: 2 hours;
- beacon mode during exposure: turned off;

Requirement of C/S T.007 (Table F.1, section 3, the last paragraph):
first burst delay shall exceed 47,5 seconds for all climatic conditions

Time interval, sec
Measurement from the moment of beacon activation till the first
commencement time (operating) burst
st
1> measurement 08:30 51,42
d
2" measurement 08:32 51,28
d
3% measurement 08:34 51,65
Minimum value 51,28
Maximum value 51,65

Statistic measurements of
randomized repetition period of transmission
(Item A.3.1.1, C/S T.007)

Model: Safesea E100 class 2
Serial number: 00012000121
Firmware: Issue 00.00.23
EPIRB Float-free

Test Date: 26.01.2010

Test conditions:

minimum specified operating EPIRB Survival temperature: minus 20 °C;

time of beacon exposure at minimum specified operating temperature , before measurement: 2 hours;
beacon mode during exposure: turned off;

Requirement of C/S T.007 (Table F.1, section 3, the first paragraph):
the average repetition period based on 18 successive measurements shall be 50 sec + 1,5 sec;
the standard deviation of the 18 values of Ty shall be between 0,5 seconds and 2,0 seconds

Measurement Tgr between the beginnings of two successive

commencement transmissions, seconds

time Average repetition period | Deviation
09:30 49.60 1.41
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Check of out-of-band and spurious emissions of output signal 406,037 MHz within a frequency range
406,0-406,1 MHz

Model: Safesea E100 class 2
Serial number: 00012000121
Firmware: Issue 00.00.23
EPIRB Float-free

Test Date: 26.01.2010

Plot after 2 hours operating at minimum declared temperature minus 20 °C.

A 172:122:88 JAM 2E

» 2818
REF 48.8 dEBEm AT

28 dB PG -Z28.8 dB

MER 48E.B278 MH=z
27 .28 dBm

FPEAE

LOG
ia

CINIT FAGS
¥ :

VA SE :
SC FCf.. .
CORR

START 486.8888 MH=z

#RES EM 188 H=z VYEBW 188 H=

STOF 486.1088 MH=z

SWF 38.8

=ec

LMT DISP
¥ M AUTO

LMT TEST
oM OFF

Edit
Limit
T
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Measuring results when transmitter operated into a load having a VSWR of 3:1 (pure resistive load R=17 Ohm)
after operation of the transmitter into an open circuit for period of 5 minutes, and then into a short circuit for

period of 5 minutes.

Protocol N 20
Date

26.01.2010 Conditions Minimum temperature

Beacon Model E100 class 2 Beacon N 00012000121

Test duration 0 h 18 m

406 MHz Transmitter Parameters

Bursts received 23

BCH error O

Self-Test 0

Measured

current

Frequency, kHz 406036.000] 406038.000] 406036.927| 406036.927| 406036.927
+Phase deviation, rad 1.00 1.20 1.09 1.10 1.11
-Phase deviation, rad -1.00 -1.20 -1.10 -1.11 -1.12
Phase time rise, mcs 50.00 250.00 148.94 150.66 151.02
Phase time fall, mcs 50.00 250.00 165.22 165.30 166.75
Power, Wt 3.16 7.94] 5.27 5.30 5.30
Power rise, ms 0.00 0.00 0.00 0.75 0.00
Bit Rate, bps 396.00 404.00 399.94 399.94 400.07
Asymmetry, % 0.00 5.00 0.36 0.43 0.51
CW Preamble, ms 158.40 161.60 160.11 160.12 160.12
Total burst duration, ms 435.60 444.40 438.75 438.80 438.80
Repetition period, s 47.50 52.50 47.80 52.51 52.51
Delta Rep. period, s 4.00 4.70 4.70
Slope(E-9) -1.00 1.00 0.003 0.003 0.062
Residual variations (E-9) 0.00 3.00 0.122 0.123 0.200
Short term variations (E-9) 0.00 2.00 0.036 0.036 0.036
Carrier Frequency, Hz 121500770 Low Sweep Frequency, Hz 345
Power, mW 78.4 High Sweep Frequency, Hz 1176
Sweep Period, sec 0.3 Sweep Range, Hz 831
Modulation Index, % 100

Contents (full)

Message

:FFFE2F 4C972000C6007CE887125 0
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Decoding Beacon ID

Full message: FFFE2F4C972000C6007CE8871250

ITEM BITS | VALUE
’Message format: short format ’25 ’0
‘Protocol: User ’26 ‘ 1

Country code: 201 27-36 0011001001
’User type: Serial User ’37-39 ’011

Serial Type: Non Float Free EPIRB with

Serial Identification 40-42 100

Cospas-Sarsat Certificate Number in bits 43 1

74-83: Yes

'Serial Number: 99 44-63 | 00000000000001100011
All 0s or National Use 64-73 0000000000

C/S Number or National Use (bit 43

refers): 999 74-83 1111100111

Aux radio device: 121.5 MHz 8485 |01

Encoded BCH 1: 86-106 | 000100001110001001001
Calculated BCH I: N/A 000100001110001001001
Emerg Code: Emergency Code Data Not 107 0

Entered

Activation Type: Automatic and Manual 108 1

Activation

Emergency Code: No information entered

if all Os, otherwise Nationally assigned 105-112 10000

15 Hex ID: N/A 992E40018C00F9D
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Measuring results of EPIRB self-test

Protocol N 21
Date

26.01.2010 Conditions Minimum temperature

Beacon Model E100 class 2 Beacon N 0001200012|

Test duration 0 h 0O m

406 MHz Transmitter Parameters

Bursts received 1

Limits

BCH error O

Self-Test 1

Measured

current

Frequency, kHz 406036.000 406038.000 0.000 406036.944| 0.000

+Phase deviation, rad 1.00 1.20 0.00 1.11f 0.00
-Phase deviation, rad -1.00 -1.20 0.00 -1.10[ 0.00]
Phase time rise, mcs 50.00 250.00 0.00 149.50[ 0.00|
Phase time fall, mcs 50.00 250.00 0.00 165.97| 0.00|
Power, Wt 3.16 7.94 0.00 5.31f 0.00

Power rise, ms 0.00 0.00 0.00 0.75( 0.00]

Bit Rate, bps 396.00 404.00 0.00 399.99( 0.00
Asymmetry, % 0.00 5.00 0.00 0.48( 0.00

CW Preamble, ms 158.40 161.60 0.00 160.10| 0.00

Total burst duration, ms 435.60 444.40 0.00 438.75/ 0.00
Repetition period, s 47.50] 52.50 0.00 0.00 0.00
Delta Rep. period, s 4.00 0.00 0.00
Slope(E-9) -1.00 1.00 0.000 0.000| 0.000

Residual variations (E-9) 0.00 3.00 0.000 0.000| 0.000
Short term variations (E-9) 0.00 2.00 0.000 0.000| 0.000

121.5 MHz Transmitter Parameters

Contents (full)

:FFFEDO 4C972000C6007CE887125 0

Carrier Frequency, Hz 121500770 Low Sweep Frequency, Hz 345
Power, mW 78.9 High Sweep Frequency, Hz 1176
Sweep Period, sec 0.3 Sweep Range, Hz 831
Modulation Index, % 100

Message
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Decoding Beacon ID

Full message: FFFED04C972000C6007CE8871250

ITEM BITS | VALUE
’Message format: short format ’25 ’0
‘Protocol: User ’26 ‘ 1

Country code: 201 27-36 0011001001
’User type: Serial User ’37-39 ’011

Serial Type: Non Float Free EPIRB with

Serial Identification 40-42 100

Cospas-Sarsat Certificate Number in bits 43 1

74-83: Yes

'Serial Number: 99 44-63 | 00000000000001100011
All 0s or National Use 64-73 0000000000

C/S Number or National Use (bit 43

refers): 999 74-83 1111100111

Aux radio device: 121.5 MHz 8485 |01

Encoded BCH 1: 86-106 | 000100001110001001001
Calculated BCH I: N/A 000100001110001001001
Emerg Code: Emergency Code Data Not 107 0

Entered

Activation Type: Automatic and Manual 108 1

Activation

Emergency Code: No information entered

if all Os, otherwise Nationally assigned 105-112 10000

15 Hex ID: N/A 992E40018C00F9D
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ANNEX 2

OPERATING LIFETIME AT MINIMUM TEMPERATURE
(MINUS 20 °C)

(Annex A.2.3 C/S T.007)
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Battery discharge analysis due to storage and tests.

Battery replacement interval : 5 Years

Initial Battery Capacity Class 2 4500mAh

Battery Self Drain : 0.6% per year

Self Test Interval : 12 tests per year
Battery reset : 1 test per battery life

1. Calculation of discharge of battery.

1.1 The depletion in battery power resulting from normal battery loss of energy due to battery
ageing over the rated life of the battery pack:

Battery self Drain = Capacity — (1-self drain/year%) ™™ el Capacity
Class 2 Battery Self drain = 4500 — (1-0.006)°x4500 = 133.39 mAh

Off Drain = Hours per year x replacement Interval x off Current
Average off Current in Off State Mode <100nA
Off Drain = 365x24x5x100x10”° = 4.38mAh

1.2 The number of self-tests is 12 per year, as recommended by the beacon manufacturer. Maximum
duration of one self test procedure is 13.39 secunds.
Average current measured in self test mode is 48.24 mA.

Capacity loss by one self test

Self Test Drain = Self tests per battery x self test current x self test duration (in hours)
Self Test Drain = 12x5 x 48.24 x (13.39/3600) = 10.774 mAh

The number of Battery Reset 1 per battery life, as recommended by the beacon manufacturer.
Maximum duration of one Battery Reset procedure is 28.756 secunds.
Average current measured in Battery Reset mode is 31.609 mA.

Capacity loss by one Reset mode

Battery Reset drain = Average Reset Current x Duration of reset (in hours)
Battery Reset Drain = 1x 31.609 x (28.756/3600) = 0.252 mAh

Total Drain = Battery Self Drain + Off Drain + Self Test Drain + Battery reset
Class 2 Total Drain = 133.39 + 4.38 + 10.774 +0.252
Class 2 Total Drain =148.79 mAh.

1.3 Correction coefficient of 1.65 applied to item (1.1) and item (1.2).
Worst case Drain= Battery Self Drain + 1.65x(Off Drain + Self Test Drain + Battery reset)
Worst Case Drain Class 2 = 133.39 + 1.65(4.38+10.774+0.252) = 158.81 mAh.

In accordance T.007 (A.2.3) the preliminary discharge of the battery was replaced by the equivalent
extension of the operating lifetime test.

APPENDIX E TO ANNEX F
Table F-E.1: Beacon Operating Current
Mode: Measurement Average Peak
Beacon Operating Modes Manuallyselectable or . Current, Current,
. interval, sec
Automatic mAsec mA
standby mode Beacon does not consume a current in a standby mode.

operating mode with GPS

‘ > Beacon does not consume a current in a GPS mode.
receiver in search mode

] 1209

operating mode Automatic 51 35.343 (439ms)
Manually to Self-test On 1200.3

self-test Automatic to Off mode 13.399 48.243 (438.9ms)
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The Battery preconditioning discharge time = Worst Case drain / Operational Current

For an E100 Class 2 EPIRB

The average current drain is 48.24 mA

For Class 2 E100 the discharge period will be 3 hors 18 minutes.

Total current drain after 3 hours 18 minutes is 48.24x198/60 = 159.19 mAh

2. Radio beacon measurement results, used for further tests and calculations.
Oscillograms of consumed currents of the EPIRB Survival in various modes

The oscillograms are presented below are measured on resistor with resistance 0,68 Ohm, plugged in the break of wire,
connecting the positive terminal of battery with connection terminal of EPIRB.
The current value calculated with equation:

==,
R

where / is a value of current (mA), U is a value of voltage (mV), Resistor value 0.68 (Ohm). Results of calculation are
presented in Table 1

Table 1 — Consumption current for Self test mode of EPIRB

Average current , . Consumption Consumption
Part of selftest A Duration, sec (Ahour) (A.sec)
Start burst 0,006172 1,099 1,88417E-06 | 0,006783028
Serial green flash 0,007781 1,956 4,22768E-06 | 0,015219636
1-st step befor 121 ch 0,00538 0,6526 9,75274E-07 |  0,003510988
2-nd step befor 121 ch 0,0113 0.4976 1,56191E-06 | 0,00562288
121 ch 0,02095 0,9764 5,68211E-06 |  0,02045558
1-st step befor 406 ch 0,005535 0.6214 9,55403E-07 | 0,003439449
2-nd step befor 406 ch 0,0166 0,391 1,80294E-06 | 0,0064906
406 ch 1,2003 0,4389 0,000146337 | 0,52681167
yoserial green flash after 0,0102 2,559 7,2505E-06 | 0,0261018
Pause betvin serial flesh 0,006527 1,9172 3,47599E-06 0,012513564
ig;d serial green flash after 0,008499 2,29 5,40631E-06 | 0,01946271
Total 13,3991 0,000179559 | Tav,A= | 0,048243
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Fig 2.2 — A series green flash-light from the moment of EPIRB to switch on before radiation frequency 121,5 MHz
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Fig 2.5 — Current deep before radiation of frequency 406,037 MHz
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Fig 2.6 — Current consumption of frequency 406,037 MHz
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Fig 2.7 — Green flash-light after radiation of frequency 406,037 MHz

2|5

-2,5

Vv ‘1uaaIn)d

-0,02

-0,03

Time, s

Fig 2.8 — Interval between series green flash-light
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Fig 2.9 — Series green flash-light after interval between series six green flash-light
Table 2 — Consumption current for operating mode of EPIRB
Average current , . Consumption Consumption
Part of selftest A Duration, sec (Ahour) (A.sec)
1-st burst
Start first burst 0,0107 3,62 1,07594E-05 0,038734
Serial flash 0,0085 47 0,000110972 0,3995
First 406 ch 1,204 0,439 0,000146821 0,528556
Step befor 406 ch 0,0171 0,34 0,000001615 0,005814
Total 51,399 0,000270168 | Iav,A= | 0,0189226
2-nd burst
Start second burst 0,0235 2,71 1,76903E-05 0,063685
Serial flash , 121 ch 0,0253 47,5108 0,000333895 1,20202324
Second 406 ch 1,209 0,4392 0,000147498 0,5309928
Step befor 406 ch 0,0171 0,34 0,000001615 0,005814
Total 51 0,000500699 | Iav,A= | 0,0353434
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Fig 2.10 — Form of the current consumption during operation mode after EPIRB to switch on
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Fig 2.11 — Current consumption of frequency 406,037 MHz in fist operation burst
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Fig 2.12 — Current consumption befor and after transmit 406 ch in fist operation burst and start second operation burst
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Fig 2.13 — Current consumption of frequency 406,037 MHz in second operation burst
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ANNEX 3
BEACON CODING SOFTWARE

(Annex section A.2.8 of standard C/S T.007)
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Model: Safesea E100 class 2
Serial number: 00012000121
Firmware: Issue 00.00.23
EPIRB Float-free

Test Date: 26.01.2010

The procedure for checking of possibility of the radio beacon coding with a protocol is as follows:

1. Operator inputs the protocol data to programm.

2. Programm rewrites the data to the radio beacon long-term power independent memory via a data comport.
3. The radio beacon switched on and the message checked.

4. The self-test and operating message is verified.

Table of page numbers of report on testing of the coding of the declared EPIRB user’s protocol types

Protocol No. (page No.)
Printout Kind
Protocol type . Reglstra.tmn and Printout of decoded Printout of decoded
identification card of .
self-test mode message operating message
protocol type
Maritime User Protocol
1 with MMSI (65) 23 (67) 22 (66)
Maritime User Protocol
2 | with Radio Call Sign (68) 25 (70) 24(69)
Serial User: Float-Free
3 | EPIRB with Serial (71) 27 (73) 26 (72)
Number
Serial User: Non Float-
4 | Free EPIRB with Serial (74) 29 (76) 28 (75)
Number
Radio Call Sign User
5 Protocol 77 31(79) 30 (78)
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BEACON CODING SOFTWARE RESULTS
Table F-D.1: Examples of User Protocol Beacon Messages
(Examples required for each protocol requested for inclusion on the type approval certificate)

Protocol

Operational Message
(in hexadecimal including bit and
frame synchronisation bits)

Self-Test Message
(in hexadecimal including bit and
frame synchronisation bits)

Maritime User Protocol with
MMSI

FFFE2F4C9418618618668A26F190

FFFED04C9418618618668A26F190

Maritime User Protocol with
Radio Call Sign

FFFE2F4C9526F6F06B268C679110

FFFEDO04C9526F6F06B268C679110

Serial User: Float-Free EPIRB
with Serial Number

FFFE2F4C96A000C6007CED45E1DO

FFFED04C96A000C6007CED45E1DO

Serial User: Non Float-Free
EPIRB with Serial Number

FFFE2F4C972000C6007CE8871250

FFFED04C972000C6007CE8871250

Radio Call Sign User Protocol

FFFE2F4CO9DBDBC1A55468D215510

FFFED04C9DBDBC1A55468D215510
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Registration and identification card of protocol type No.1

C EPIRB - Programming/Configuration Manager |Z||E|[Z|

File  Serial Pork

Connect an EPIRE, switch it on uging TEST, then press 'Enable Communications' [ E nable Communications ]
EPIRE Information
TAC Murmber 1333 Power On Time (POT] 091816
Sernal Humber nooa9 POT Resetz Q0o
Software Wersion 00.00.22 GPS Fitted MO
BootLoader Yerzion 001 GPS Testz Remaining
t ezzage Protocol Idzer - Maritime with kb4 51 Self Test Fault Al Testz Pagzed

Enter Cormmand Sentence ..

|£DD: | [ Send ]
Responze... Status...
|#EIEI:IIII:IEI9909990EIlEIEIEIEIZZ091816000050004082 | | |

Upload Software | Tests | Controls | Configure | Mk || Nav Tests

Select Meszage Protocal
40 User - Martime with MMS] Al mms | |
41 Uzer - Maritime with B adio Call Sign 0
42 User - EPIRE with 5 erial Mumber — | Gerial | |
43 Uzer - Radio Call Sign b
Callzign | |
Homer Enabled
Set EFIRE Protocal ] Configuration Successful

COMa4
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Protocol No. 22 — Operational Message Maritime User Protocol with MMSI

Decoding Beacon ID

Full message: FFFE2F4C9418618618668A26F190

ITEM BITS | VALUE
‘Message format: short format ‘25 ‘ 0
‘Protocol: User ’26 ‘ 1
Country code: 201 2736 0011001001
’User type: Maritime User ’37-39 ’010
‘Maritime MMSI (6 digits): 999999 ’40-75 ‘00001 1000011000011000011000011000011
Specific ben: 0 76-81 001101
Spare 8283 |00
Aux radio device: 121.5 MHz 84-85 01
‘Encoded BCH 1: 86-106 | 010001001101111000110
Calculated BCH 1: NA|010001001101111000110
Emerg Code: Emergency Code Data Not
107 0

Entered
Activation Type: Automatic and Manual

N 108 1
Activation
Emergency Code.: No information entered 109-112 0000
or Nationally assigned
15 Hex ID: N/A 992830C30C30CD1

@.1110.16-05




PE TC «Omega» Protocol 10/27 Volume 1 Issue 1

page 67 of 95

Protocol No. 23 — Self-Test Message Maritime User Protocol with MMSI

Decoding Beacon ID

Full message: FFFED04C9418618618668A26F190

ITEM BITS | VALUE
‘Message format: short format ‘25 ‘ 0
‘Protocol: User ’26 ‘ 1
Country code: 201 2736 0011001001
’User type: Maritime User ’37-39 ’010
‘Maritime MMSI (6 digits): 999999 ’40-75 ‘00001 1000011000011000011000011000011
Specific ben: 0 76-81 001101
Spare 8283 |00
Aux radio device: 121.5 MHz 84-85 01
‘Encoded BCH 1: 86-106 | 010001001101111000110
Calculated BCH 1: NA|010001001101111000110
Emerg Code: Emergency Code Data Not
107 0

Entered
Activation Type: Automatic and Manual

N 108 1
Activation
Emergency Code.: No information entered 109-112 0000
or Nationally assigned
15 Hex ID: N/A 992830C30C30CD1
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Registration and identification card of protocol type No.2

 EPIRB - Programming/Configuration Manager |Z||E|[z|

File  Serial Pork

Connect an EFIRE, switch it on uzing TEST. then press 'Enable Communicatiang' [ Enable Communic ations ]
EPIRE Information
TALC Murnber 1333 FPower On Time [POT] 031816
Senal Humber Qooa9 FOT Rezets Qoo
Software Werzion 00.00.22 GFS Fitted MO
BootLoader Yersion 001 GFS Testz Remaining
kezzage Protocal Idzer - Maritime with B adio Call Sign Self Test Fault Al Testz Pagzed

Enter Command Sentence ..

|£DD: | [ Send ]
Responze... Status...
|#EIEI:EIEII:IS'E'EIE'E'E'EIDlDDDDZ2091816000050004182 | | |

Upload Software | Tests | Controls | Configure | Nk | Nav Tests

Select Meszage Protocal
40 User - Maritime with M5 A bARAS] | |
- M aritime with B adio Call Sign M
42 User - EPIRE with Serial Number = S erial | |
43 Uszer - Radio Call Sign il
Callzign | |
Haomer Enabled
Set EPIRE Pratocal ] Configuration Successful

COMa4
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Protocol No. 24 — Operational Message Maritime User Protocol with Radio Call Sign
Decoding Beacon ID

Full message: FFFE2F4C9526F6F06B268C679110

ITEM BITS  |VALUE

‘Message format: short format ‘25 ‘ 0

‘Protocol: User ’26 ‘ 1

Country code: 201 2736 0011001001

’User type: Maritime User ’37-39 ’010

‘Radio Call Sign (6 digits): XPA02 ’40-75 ‘ 100100110111101101111000001101011001
Specific ben: 0 76-81 001101

Spare 8283 |00

Aux radio device: 121.5 MHz 84-85 01

‘Encoded BCH 1: 86-106 | 100011001111001000100
Calculated BCH 1: N/A 100011001111001000100
Emerg Code: Emergency Code Data Not

Entered 107 0

Activation Type: Automatic and Manual 108 1

Activation

Emergency Code: No information entered

or Nationally assigned 109-112 10000

15 Hex ID: N/A 992A4DEDEOD64D1
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Protocol No. 25 — Self-Test Message Maritime User Protocol with Radio Call Sign
Decoding Beacon ID

Full message: FFFED04C9526F6F06B268C679110

ITEM BITS  |VALUE

‘Message format: short format ‘25 ‘ 0

‘Protocol: User ’26 ‘ 1

Country code: 201 2736 0011001001

’User type: Maritime User ’37-39 ’010

‘Radio Call Sign (6 digits): XPA02 ’40-75 ‘ 100100110111101101111000001101011001
Specific ben: 0 76-81 001101

Spare 8283 |00

Aux radio device: 121.5 MHz 84-85 01

‘Encoded BCH 1: 86-106 | 100011001111001000100
Calculated BCH 1: N/A 100011001111001000100
Emerg Code: Emergency Code Data Not

Entered 107 0

Activation Type: Automatic and Manual 108 1

Activation

Emergency Code: No information entered

or Nationally assigned 109-112 10000

15 Hex ID: N/A 992A4DEDEOD64D1
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Registration and identification card of protocol type No.3

< EPIRB - Programming/Configuration Manager |Z||E|[Z|

File  Serial Part

Connect an EFIRE, switch it on uzing TEST, then press 'Enable Communications' [ E nable Communications ]
EFIRE Information
TALC Mumber 0333 Power On Time [POT] 031816
Senal Humber Qo099 FPOT Resetz Q0o
Software Werzion 00.00.22 GPS Fitted MO
BootLoader Yersion 001 GPS Testz Remainng
Mezzage Protocol  User - EFIRE with Sernial Murmber Self Test Fault Al Testz Pagzed

Enter Command Sentence ...

|£DD: | [ Send ]
Response... Statusz...
|ﬁElEI:I:II:II:IE'E'EIE'9E'I:II:IlI:IEIEI022091816000050004282 | | |

Upload Software | Tests | Contols | Configure | Nk | Nav Tests

Select Meszage Protocol

40 User - Maritime with MMSI Al MMSI | |
A1 Uszer - Maritime with Fadio Call Sign 0
42 Uszer - EPIBE with Senal Mumber Serial | |
43 Uzer - Radio Call Sign il
Callzign | |

Float Free

Hamer Enabled

Set EPIRE Pratocal ] Configuration Successful

COM44

@.1110.16-05



PE TC «Omega» Protocol 10/27 Volume 1 Issue 1 page 72 of 95

Protocol No. 26 — Operational Message Serial User: Float-Free EPIRB with Serial Number
Decoding Beacon ID

Full message: FFFE2F4C96A000C6007CED45E1D0

ITEM BITS | VALUE

‘Message format: short format ‘ 25 ‘ 0

’Protocol: User ’26 ’1

Country code: 201 2736 0011001001

User type: Serial User 37-39 011

Cospas-Sarsat Certificate Number in bits 43 1

74-83: Yes

Serial Number: 99 44-63 00000000000001100011
All 0s or National Use 6473 0000000000

C/S Number or National Use (bit 43

refers): 999 74-83 1111100111

Aux radio device: 121.5 MHz 8485 |01

'Encoded BCH 1: 86-106 | 101010001011110000111
Calculated BCH 1: N/A 101010001011110000111
Emerg Code: Emergency Code Data Not 107 0

Entered

Activation Type: Automatic and Manual

Activation 108 1

Emergency Code: No information entered

if all Os, otherwise Nationally assigned 105-112 10000

15 Hex ID: N/A 992D40018C00F9D
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Protocol No. 27 — Self-Test Message Serial User: Float-Free EPIRB with Serial Number
Decoding Beacon ID

Full message: FFFED04C96A000C6007CED4SE1D0

ITEM BITS  |VALUE
‘Message format: short format ‘25 ‘ 0
‘Protocol: User ‘26 ‘ 1

Country code: 201 27-36 0011001001
’User type: Serial User ’37-39 ’011

Serial Type: Float Free EPIRB with Serial

Identification Number 40-42 010

Cospas-Sarsat Certificate Number in bits 43 1

74-83: Yes

Serial Number: 99 44-63 00000000000001100011
All 0s or National Use 64-73 0000000000

C/S Number or National Use (bit 43

refers): 999 74-83 1111100111

Aux radio device: 121.5 MHz 8485 |01

Encoded BCH 1: 86-106 101010001011110000111
‘Calculated BCH 1: ‘N/A ‘ 101010001011110000111
Emerg Code: Emergency Code Data Not 107 0

Entered

Activation Type: Automatic and Manual

Activation 108 1

Emergency Code: No information entered

if all Os, otherwise Nationally assigned 105-112 16000

15 Hex ID: N/A 992D40018C00F9D
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Registration and identification card of protocol type No.4

C/ EPIRB - Programming/Configuration Manager

File  Serial Pork

Connect an EPIRE, switch it on using TEST, then press ‘Enable Communications’ [ Enable Comrmunications ]

TAC Mumber

Senial Mumber
Software Werzion
Bootloader Wersion

M ezzage Protocol

EPIRE Infarmatian

0939

00099

000022

00

zer - EFIRE with Serial Mumnber

Power On Time (POT]  09:13:22

FOT Reszets aaa

GPS Fitted MO

GPS Testz Remaining

Self Test Fault All Tests Pazsed

Enter Command Sentenice ...

|£DD:

| [ Send ]

FResponze...

Status...

|#DD:DDDSSDBBBDDlDDDDZZD91922000050004282 | |

Upload Software | Tests | Controls | Configure | Mk || Nav Tests

Select Meszage Protocal

33 Uszer Location - Radio Call Sign

A0 Uszer - Maritime with kb4 51

41 Uszer - Mantime with B adio Call Sign
42 |zer - EPIRE with Serial Murmber

53

||

] Float Free
Hamer Enabled

Set EPIRE Protocol ]

Callzign | |

MMSI | |

Serial | |

Configuration Successful

oM 4
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Protocol No. 28 — Operational Message Serial User: Non Float-Free EPIRB with Serial Number
Decoding Beacon ID

Full message: FFFE2F4C972000C6007CE8871250

ITEM BITS | VALUE
‘Message format: short format ‘ 25 ‘ 0

‘ Protocol: User ‘ 26 ‘ 1

Country code: 201 2736 | 0011001001
User type: Serial User 37-39 011

Serial Type: Non Float Free EPIRB with

Serial Identification 40-42 100

Cospas-Sarsat Certificate Number in bits 43 1

74-83: Yes

Serial Number: 99 44-63 00000000000001100011
All 0s or National Use 64-73 0000000000

C/S Number or National Use (bit 43

refers): 999 74-83 1111100111

Aux radio device: 121.5 MHz 8485 |01

'Encoded BCH 1: 86-106 | 000100001110001001001
Calculated BCH 1: N/A 000100001110001001001
Emerg Code: Emergency Code Data Not 107 0

Entered

Activation Type: Automatic and Manual

Activation 108 1

Emergency Code: No information entered

if all 0s, otherwise Nationally assigned 109-112 10000

15 Hex ID: N/A 992E40018C00F9D
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Protocol No. 29 — Self-Test Message Serial User: Non Float-Free EPIRB with Serial Number
Decoding Beacon ID

Full message: FFFED04C972000C6007CE8871250

ITEM BITS | VALUE
‘Message format: short format ‘ 25 ‘ 0

‘ Protocol: User ‘ 26 ‘ 1

Country code: 201 2736 | 0011001001
User type: Serial User 37-39 011

Serial Type: Non Float Free EPIRB with

Serial Identification 40-42 100

Cospas-Sarsat Certificate Number in bits 43 1

74-83: Yes

Serial Number: 99 44-63 00000000000001100011
All 0s or National Use 64-73 0000000000

C/S Number or National Use (bit 43

refers): 999 74-83 1111100111

Aux radio device: 121.5 MHz 8485 |01

'Encoded BCH 1: 86-106 | 000100001110001001001
Calculated BCH 1: N/A 000100001110001001001
Emerg Code: Emergency Code Data Not 107 0

Entered

Activation Type: Automatic and Manual

Activation 108 1

Emergency Code: No information entered

if all 0s, otherwise Nationally assigned 109-112 10000

15 Hex ID: N/A 992E40018C00F9D
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Registration and identification card of protocol type No.5

C EPIRB - Programming/Configuration Manager EE
File  Serial Port
Frezz 'Connect to EPIRE' to attach a new EFIRE [ Connect to EFIRE ]
EPIRE Information
TALC Murnber 1333 Power On Time [POT] 03:17:14
Senal Humber 10033 POT Resets Qoo
Software Werzion 00.00.22 GFS Fitted MO
BootLoader Yersion 001 GFS Testz Remaining
kezzage Protocal IJzer - Radio Call Sign Self Test Fault Al Testz Pagzed

Enter Cormmand Sentence ...

|.s|:n:|: | [ Send ]
Responze... Status...

|#EIEI:EIEIDE'E'EIE'E'E'I:II:IlIIII:IEIIIIZ2091?14000050004382 | | |

Upload Software | Tests | Controls | Configure | Nk | Nav Tests

Select Meszage Protocal

40 Uszer - Maritime with k5] kARSI | |
41 Uszer - Maritime with A adio Call Sign
42 Uszer - EFIRE with S erial Mumber Serial | |

3

43 Uzer - Badio Call Sign b
Callzign | |
Hamer Enabled
Set EPIRE Pratocal ] Configuration Successful

COMa4
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Protocol No. 30 — Operational Message Radio Call Sign User Protocol

Decoding Beacon ID

Full message: FFFE2F4C9DBDBC1A55468D215510

ITEM BITS | VALUE

‘Message format: short format ‘ 25 ‘ 0

‘ Protocol: User ‘ 26 ‘ 1

Country code: 201 2736 | 0011001001

User type: Radio Call Sign 37-39 110

’Radio Call Sign Identification: XPA(2 ’40—75 ’110111101101111000001101001010101010
Specific ben: 0 76-81 001101

Spare 8283 00

Aux radio device: 121.5 MHz 8485 |01

Encoded BCH 1: 86-106 101001000010101010100
Calculated BCH I: NA - |101001000010101010100
Emerg Code: Emergency Code Data Not

Entered 107 0

Activation Type: Automatic and Manual 108 1

Activation

o Aot 7100112 o

15 Hex ID: N/A 993B7B7834AA8D1
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Protocol No. 31 — Self-Test Message Radio Call Sign User Protocol

Decoding Beacon ID

Full message: FFFED04C9DBDBC1A55468D215510

ITEM BITS | VALUE

‘Message format: short format ‘ 25 ‘ 0

‘ Protocol: User ‘ 26 ‘ 1

Country code: 201 2736 | 0011001001

User type: Radio Call Sign 37-39 110

’Radio Call Sign Identification: XPA(2 ’40—75 ’110111101101111000001101001010101010
Specific ben: 0 76-81 001101

Spare 8283 00

Aux radio device: 121.5 MHz 8485 |01

Encoded BCH 1: 86-106 101001000010101010100
Calculated BCH I: NA - |101001000010101010100
Emerg Code: Emergency Code Data Not

Entered 107 0

Activation Type: Automatic and Manual 108 1

Activation

o Aot 7100112 o

15 Hex ID: N/A 993B7B7834AA8D1
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ANNEX 4
SATELLITE QUALITATIVE TEST

(Annex A.2.5 C/S T.007)
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ANNEX 4.1

TEST CONFIGURATION FOR EPIRB,
BEACON SITTING ABOVE GROUND PLANE

Satellite qualitative test

Configuration 8 Section 4.5 C/S T.007 (Issue 4 Rev.4 Oct 2009)
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Equipment under Test: Radio beacon Safesea E100 class 2
Serial number: 00012000111

Firmware: Issue 00.00.23

EPIRB Float-free

Test Date: 11.02.2010

Test conditions:

— Ambient temperature at open testing area: 15 °C

— Relative air humidity: 65 %

— Atmosphere pressure: 759 mm/Hg.

— Satellite test EPIRB operation duration: 7 hours 05 minutes

— No homing transmitter operating.

— Radio beacon No. 00012000111 is placed on a wooden electrically insulating support so that its base is 0.45m above
level dry ground. Configuration 8 Section 4.5 C/S T.007 (Issue 4 Rev.4 Oct 2009).

— BUT was placed in the vertical orientation described in the manufacturer’s instructions

— BUT was placed in an area with a good all round view of the sky.

— Location of EPIRB is N44°32'8.56"; E33°26'41.80"

EPIRE

dielectric stand

ground

045 m /f—

Radio beacon coding

The radio beacon is coded with Standard Location — Test protocol

Country code is 273 (Russia).

Message content 1 — 144 bits: FFFE2F4CIE69AC98E886E02A36B9000000000.
Radio beacon identification number (15-digit ID): 993CD35931D0DCO0

@.1110.16-05



PE TC «Omega»

Protocol 10/27 Volume 1 Issue 1

page 83 of 95

Data from MMC (Moscow, Russia)

. Satellite Time of Cross Location
Satellite Pass Closest Track Dopp.l o 30 Hex ID Provided by LUT Error
ID Number Approach Angle Location (km)
(TCA)

o [ o | | S | ommeme |,
AR e
o [oon [ o | » | wmey | cmmeier |,
cn o | e | s | an | sows | o
S-11 | 07199 | 09:14 19 ‘;‘;3‘22 , I; O“;;ff:gg%ggggg& 017
o Lo o || A | v, | o
S-10 | 04369 09:40 20 ‘;‘;3%?;1; O“;;ff:gg%ggggg& 0.61
SEICAERE A T
o Lo | v | e | ey | oo,
cn o | e | w | tn | ommom o
o Joms | ww | m | Sper | omowme |
o [ | o | s |ty | srae | o
o e | e | | SR | e | o

S-7, S-8, S-9, S-10, S-11, S-12- satellites of USA
2733 - LUT of Russia (Nakhodka)

The Incident time and receiving time were Greenwich Mean Time

MCC Chief

12.02.2010

Holodhyi V.P..
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Number Number .
satellite pass satellite Distance*, km
08404 S-8 0.66
05215 S-12 0.72
07199 S-11 0.17
09679 S-9 0.29
04369 S-10 0.61
04371 S-10 0.29
08408 S-8 0.28

* Distance between position of EPIRB and coordinates calculated by COSPAS-SARSAT system

number of Doppler solutions within 5 km with

. L 1°<CTA<21° 0
Ratio of successful solutions = number of satellite passes over test duration with x 100%
1°<CTA<21°
Ratio of successful solutions = ; x 100% = 100 %
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ANNEX 5

PHOTOS OF EPIRB MODEL “SAFESEA E100 CLASS 2”
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Fig. 5.1 — General view of EPIRB Survival (Safesea E100 class 2 No 00012000111)
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Fig. 5.2 — Photo of marking 1 (Safesea E100 class 2 No 00012000111)

@.1110.16-05



PE TC «Omega» Protocol 10/27 Volume 1 Issue 1 page 88 of 95

Fig. 5.3 — General view of EPIRB Survival (Safesea E100 class 2 No 00012000121)
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Fig. 5.4 — Photo of marking 2 (Safesea E100 class 2 No 00012000121)
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*.tlﬁ_!_ﬂ Ik

Fig. 5.5 — Photo of marking 3 (Safesea E100 class 2 No 00012000121)
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Fig. 5.6 — Photo of marking 4 (Safesea E100 class 2 No 00012000121)

@.1110.16-05



PE TC «Omega» Protocol 10/27 Volume 1 Issue 1 page 92 of 95

Fig. 5.7 — Photo of marking 5 (Safesea E100 class 2 No 00012000121)
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Fig. 5.8 — Photo of marking 6 (Safesea E100 class 2 No 00012000121)
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Fig 5.9 — General view of test site during satellite qualitative test
at configuration 8 (section 4.5 standard T.007)
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ANNEX 6

TEST EQUIPMENT USED AND TEST FACILITY ACCURACY

TEST EQUIPMENT USED
No Name of test equipment Type, model ser. No Calibration
due

1. | Beacon tester BT-611 1005 11.2010
2. | Spectrum analyzer HP8593E 3831002306 05.2010
3. | Climatic chamber KPK 400V 15 08.2010
4. | Ground plane Ug 102282 n/a

5. | Stop-watch SOSpr 2388 03.2010

TEST FACILITY ACCURACY AND OPTIONAL EQUIPMENT

No. Parameter Test facility accuracy
1. Repetition Time + 0,01 sec
2. Total (Transmission Time) + 1,0 ms
3. CW Preamble + 1,0 ms
4, Bit Rate + 0,6 bit/sec
5. | Nominal Frequency + 100 Hz
6. Frequency Stability <1x107"
7. Transmitted Power +0,5dB
8. Spurious Power Level +2 dB
9. Carrier Rise Time + 0,5 ms

10. | Modulation Rise +25 us

11. | Modulation Symmetry <0,01

12. | Phase Modulation + 0,04 rad

13. | Voltage 0.1%

14. | Current value 2%

15. | Ambient temperature (near beacon) various +2°C

16. | Antenna Measurement +3dB

1. | Computer Pentium 4 No. 102476
2. | Printer Canon LBP 2900 LI10891E
3. | Programming software CSConfig 00.00.23
4. | Cable for EPIRB programming - 1
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