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SECTION 1

REPORT SUMMARY

Emergency Beacons Testing of the
Astronics DME Corporation
SATRO™ Model PLB-110
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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 Astronics DME Corporation SATRO™ Model PLB-110 to the
requirements of RTCM Standard for PLBs.

Objective

Manufacturer
Model Number(s)

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)

Document 75914042 Report 03 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.

Astronics DME Corporation
SATRO™ Model PLB-110

TUV#1 (S/N 100) - Radiated
TUV#2 (S/N 500) - Conducted
TUV#3 (S/N 200) - Radiated
TUV#5 (S/N 300) - Radiated
TUV#6 - Radiated

TUV#7 - Radiated

TUV#8 - Radiated

7

RTCM Standard for PLBs RTCM 11010.2 (Excluding
Annex G)

Application Form
11 August 2011

11 August 2011

73680
19 May 2011

11 August 2011
23 March 2012

M Hardy

C Foster

C Bowles

R Thompson
V Komka
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1.2

APPLICATION FORM

Beacon Manufacturer and Beacon Model

Product Service

Beacon Manufacturer Astronics DME Corporation

Beacon Model SATRO ™ Model PLB-110

Other Model Names

Beacon Type and Operational Configurations

Beacon Type Beacon used while: ;’chkr;vpf:’?;tee
EPIRB Floating in water or on deck or in a safety raft [
PLB On ground and above ground X
On ground and above ground and floating in water [
ELT Survival On ground and above ground [
On ground and above ground and floating in water O
ELT Auto Fixed Fixed ELT with aircraft external antenna O
ELT Auto Portable In aircraft with an external antenna O
_On ground, above ground, or in a safety raft with an m
integrated antenna
ELT Auto Deployable Deployable ELT with attached antenna [
Other (specify) [

Beacon Characteristics

Characteristic

Specification

406.037 MHz distress frequency

Operating frequency 121.5 MHz homing frequency
Operating temperature range ¥mg‘x== ;25050%
Operating lifetime 24 hours

Beacon power supply type (internal, external, combined,
other)

Internal, 9.0 VDC

External power supply parameters (AC/DC and nominal

Yes of No)

N/A
voltages)
Is external power supply needed to energise the beacon
or its ancillary devices in any of operation modes (Y/N or | No

Document 75914042 Report 03 Issue 1
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Product Service

Characteristic Specification

Battery chemistry LiMnO2

Battery cell model name, size and number of cells Model: CR123A, Size: 2/3A, # of cells: 3 each
Battery cell manufacturer Panasonic, CR123A

Battery pack manufacturer and part number A3-03-1025-001 Astronics

Battery pack replacement period 5 Years

Oscillator type (e.g. OCXO, MCXO, TCXO) TCXO

Oscillator manufacturer RAKON/C-MAC (E4672LF)

Oscillator part name and number A1-24-0015-001 (E4672LF)

Oscillator satisfies long-term frequency stability

requirements (Yes or No) Yes
Antenna type: Integral or Other Intearal
(e.g. External, Detachable — specify type) 9
Antenna manufacturer Astronics DME Corporation
Antenna part name and number Antenna, A1-04-0225-001
Navigation device type (Internal, External or None) Internal
Features in beacon that prevent degradation to 406 MHz
signal or
beacon lifetime resulting from a failure of navigation Yes
device or
failure to acquire position data (Yes, No, or N/A)
Features in beacon that ensures erroneous position data
is not encoded into the beacon message (Yes, No or Yes
N/A)
Navigation device capable of supporting global coverage Yes
(Yes, No or N/A)
For Internal Navigation Devices
- Geodetic reference system (WGS 84 or GTRF) WGS84
- GNSS receiver cold start forced at every beacon
activation Yes
(Yes or No)
- Navigation device manufacturer GTOP

- Navigation device model name and part Number FGPMMOPAGB

- Internal navigation device antenna type
(integrated, internal, external, passive/active), Integrated patch (FGPMMOPAGB)
manufacturer and model

- GNSS system supported (e.g. GPS, GLONASS,

Galileo) GPS

Document 75914042 Report 03 Issue 1 Page 6 of 118
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Characteristic

Specification

For External Navigation Devices
- Data protocol for GNSS receiver to beacon interface
- Physical interface for beacon to navigation device

- Electrical interface for beacon to navigation device

- Part number of the external navigation interface device
(if applicable)

- Navigation device model and manufacturer (if beacon
designed to use specific devices)

N/A

N/A

N/A

N/A

N/A

Self-Test Mode Characteristics

- Self-test has separate switch position (Yes or No)

- Self-test switch automatically returns to normal position
when released (Yes or No)

- Self-test activation can cause an operational mode
transmission (Yes or No)

- Self-test causes a single beacon self-test message burst
only regardless of how long the self-test activation
mechanism applied (Yes or No)

- Results of self-test indicated by (e.g. Pass / Fail Indicator
Light, Strobe Light, etc.)

- The content of the encoded position data fields of the self-test
message has default values

- Self-test can be activated from beacon remote activation
points (Yes or No)

- Self-test performs an internal check and indicates that
RF power emitted at 406 MHz and 121.5 MHz if beacon
includes a 121.5 MHz homer (Yes or No)

- Self-test transmits a signal(s) other than at 406 MHz
(Yes & details or No)

- Self-test can be activated directly at beacon (Yes or No)
- List of ltems checked by self-test

- Self-test transmission burst duration (440 or 520 ms)

- Self-test format bit (“0” or “1”)

- Maximum duration of Self Test

- Maximum number of GNSS Self Tests (beacons with internal
navigation devices only)

- Self-test results in transmission of a single burst,
irrespectively of the test result (Yes or No)

- Maximum number of self-tests during battery pack
replacement period

Self-Test Mode

Yes

Yes

No

Yes

LED display

Yes

No

No

No

Yes

Battery, Lock
detect, 406 PWR

440 ms

1

8 seconds
N/A

N/A

60

Optional GNSS
Self-Test Mode

Yes

Yes

No

Yes

LED display

N/A

No

No

No

Yes

GPS ACQ. 406
burst

520 ms

2 minutes
12
Yes

12

Document 75914042 Report 03 Issue 1
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Characteristic

Specification

Message Coding Protocols:

(x) Tick the boxes below against the
intended protocol options

User Protocol (tick where appropriate)

|

Maritime with MMSI

Maritime with Radio Call Sign

EPIRB Float Free with Serial
Number

EPIRB Non Float Free with Serial
Number

Radio Call Sign

Aviation

ELT with Serial Number

ELT with Aircraft Operator and Serial
Number

ELT with Aircraft 24-bit Address

PLB with Serial Number

National (Short Message Format)

National (Long Message Format)

Standard Location Protocol (tick where appropriate)

EPIRB with MMSI

EPIRB with Serial Number

ELT with 24-bit Address

ELT with Aircraft Operator
Designator

ELT with Serial Number

PLB with Serial Number

National Location Protocol (tick where appropriate)

National Location: EPIRB

National Location: ELT

National Location: PLB

RLS Location Protocol (tick where appropriate)

EPIRB

ELT

PLB

User Location Protocol (tick where appropriate)

Maritime with MMSI

Maritime with Radio Call Sign

EPIRB Float Free with Serial
Number

EPIRB Non Float Free with Serial
Number

Radio Call Sign

Aviation

ELT with Serial Number

ELT with Aircraft Operator and Serial
Number

ELT with Aircraft 24-bit Address

OoOjo0|0joj0|jo|jo|I0 00O X | OO0 IRO|O|O|Cc|jo|jo|jOo|jo0|0|0oOo o (o|a

PLB with Serial Number

Document 75914042 Report 03 Issue 1
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Characteristic

Specification

Beacon includes a homer transmitter (if yes identify frequency of

. 121.5MHz
transmission)
-Homer Transmit Power 17dBm
-Homer Transmitter Duty Cycle 98%
-Duty Cycle of Homer Swept Tone 37.5%
Beacon includes a strobe light (Yes or No) Yes
- Strobe light intensity N/A
- Strobe light flash rate 21/minute
Beacon transmission repetition period satisfies C/S T.001
requirement that two beacon’s repetition periods are not
synchronised closer than a few seconds over 5 minute period, and Yes
the time intervals between transmissions are randomly distributed
on the interval 47.5 to 52.5 seconds (Yes or No)
Other ancillary devices (e.g. voice transceiver, remote control,
external audio and light indicators, external activation device). N/A
List details on a separate sheet if insufficient space to describe.
Beacon includes automatic activation mechanism (Yes or No) No

Specify type of automatic beacon activation mechanism

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

List features and use a separate sheet if insufficient space

Yes, LED Strobe Light is used as
secondary indicators besides LED
indicators, buoyant, Morse code letter
“P” in homer signal, GPS receiver
automatic.

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

P3-03-0060, rev (A)

Beacon model software/firmware P/N and version

S2-03-0061, rev. (-)

Beacon model printed circuit board P/N and version

A1-07-1062-001, rev, (B)

Signed q‘gﬁﬂf‘[

Hervé Cantave, Director

Dated:17 February 2012

(Name, Position and Signature of Beacon Manufacturer Representative)

Document 75914042 Report 03 Issue 1
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13 PRODUCT INFORMATION

1.3.1 Technical Description

The Equipment Under Test (EUT) was a Astronics DME Corporation SATRO™ Model PLB-110
as shown in the photograph below. A full technical description can be found in the
manufacturer’'s documentation.

Equipment Under Test

1.3.2 Physical Test Configuration

The Equipment Under Test (EUT) was operated using its own power source (internal battery).
Conducted units were configured so that the antenna ports could connect to the 50Q test
system using coaxial cables.

Radiated units were supplied which are similar to the proposed production beacons equipped
with its proper antenna.

Document 75914042 Report 03 Issue 1 Page 10 of 118



1.3.3

Product Service

Modes of Operation

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

Off Mode
e No apparent activity

Self-test
e Press ‘Test button for 2 seconds
o List of items checked as per Customer Supplied Information (Application Form)
o Navigation data applied where stated

Long/GPS/GNSS Self-test
e Press and hold ‘Test’ button for 5 seconds
o 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 Remove protective cover, press for 1 second to activate/5 seconds to deactivate

121 Homer active and offset (for radiated test samples only)
GPS operating in normal duty cycle for the following navigation input conditions
No navigation data applied, unless otherwise stated

Document 75914042 Report 03 Issue 1 Page 11 of 118
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14 MODIFICATIONS

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

15 REPORT MODIFICATION RECORD

Issue 1 — First Issue
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SECTION 2

TEST DETAILS

Emergency Beacons Testing of the
Astronics DME Corporation
SATRO™ Model PLB-110

Document 75914042 Report 03 Issue 1 Page 13 of 118



TEST RESULTS TABLE

Product Service

TEST RESULTS
PARAMETER TO BE MEASURED RANGE OF SPECIFICATION | UNITS COMMENTS
(-20°C) (+21°C) (+55°C)
1. PERFORMANCE CHECK
SATRO™ Model PLB-110, TUV Ref#2, Modification State 0 Result: Pass
Visual Inspection No Damage P/F P
. 406.037 MHz £ 0.002 MHz
Carrier Frequency or Other + 0.001 MHz MHz 406.037040
Digital Message 15 Hex / 30 Hex Correct P/F P
121 MHz Homer
Note Wherever a Performance Check is called for in these Functional P/E p
Test Results Tables it also includes a Visual Inspection of the
PLB.
SATRO™ Model PLB-110, TUV Ref#1, Modification State 0 Result: Pass
Visual Inspection No Damage P/F P
) 406.037 MHz £ 0.002 MHz
Carrier Frequency or Other + 0.001 MHz MHz 406.037106
Digital Message 15 Hex / 30 Hex Correct P/F P
121 MHz Homer
Note Wherever a Performance Check is called for in these Functional P/E p

Test Results Tables it also includes a Visual Inspection of the
PLB.

Document 75914042 Report 03 Issue 1
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TEST RESULTS
PARAMETER TO BE MEASURED RANGE OF SPECIFICATION | UNITS COMMENTS
(-20°C) (+21°C) (+55°C)
2. DRY HEAT TEST (A.3)
SATRO™ Model PLB-110, TUV Ref#2, Modification State 0 Result: Pass
Post-Storage Performance Check Pass/Fail P/F
Post-Functional Performance Test Pass/Fail P/F
406 Output Power 35 —-39dBm dBm 36.93
406 Output Power Rise Time <5mS P/F
Digital Message Correct P/F
Bit Rate and Stability 400bps £ 1% Bps 398.704
406 Modulation g_qagidDeViation +11Rad Rad _11103714
406 Frequency 39066(1’37 £0.0020r Other+ |\, 406.0370455
406 Spurious Output Within Emission Mask P/F
Post-Functional Performance Check Pass/Fail P/F

Document 75914042 Report 03 Issue 1
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TEST RESULTS
PARAMETER TO BE MEASURED RANGE OF SPECIFICATION | UNITS COMMENTS
(-20°C) (+21°C) (+55°C)

SATRO™ Model PLB-110, TUV Ref#1, Modification State 0 Result: Pass
Post-Storage Performance Check Pass/Fail P/F P

Post-Functional Performance Test Pass/Fail P/F n/a

406 Output Power 35 -39dBm dBm n/a

406 Output Power Rise Time <5mS P/F n/a

Digital Message Correct P/F n/a

Bit Rate and Stability 400bps + 1% Bps n/a

406 Modulation phase Deviationx11Rad+ | Rag :;:

406 Frequency 39066(1)37 +0.002 or Other + MHz n/a

406 Spurious Output Within Emission Mask P/F n/a

Post-Functional Performance Check Pass/Fail P/F P

3. DAMP HEAT TEST (A.4)

SATRO™ Model PLB-110, TUV Ref#1, Modification State 0 Result: Pass
Performance Check Pass/Fail P/F P

Performance Check Pass/Fail P/F P

Document 75914042 Report 03 Issue 1
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TEST RESULTS
PARAMETER TO BE MEASURED RANGE OF SPECIFICATION | UNITS COMMENTS
(-20°C) (+21°C) (+55°C)
4. LOW TEMPERATURE TEST(A.5)
SATRO™ Model PLB-110, TUV Ref#2, Modification State 0 Result: Pass
Post-Storage Performance Check Pass/Fail P/F
Post-Functional Performance Test Pass/Fail P/F
406 Output Power 35 —-39dBm dBm 36.42
406 Output Power Rise Time <5mS P/F
Digital Message Correct P/F
Bit Rate and Stability 400bps £ 1% Bps 398.702
406 Modulation g_qagidDeViation +11Rad Rad 111;::
406 Frequency 39066(1’37 £0.0020r Other+ |y, 406.0370720
406 Spurious Output Within Emission Mask P/F
Post-Functional Performance Check Pass/Fail P/F

Document 75914042 Report 03 Issue 1
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TEST RESULTS
PARAMETER TO BE MEASURED RANGE OF SPECIFICATION | UNITS COMMENTS
(-20°C) (+21°C) (+55°C)
SATRO™ Model PLB-110, TUV Ref#1, Modification State 0 Result: Pass
Post-Storage Performance Check Pass/Fail P/F P
Post-Functional Performance Test Pass/Fail P/F n/a
406 Output Power 35 -39dBm dBm n/a
406 Output Power Rise Time <5mS P/F n/a
Digital Message Correct P/F n/a
Bit Rate and Stability 400bps £ 1% Bps n/a
406 Modulation (F)’ﬂa;z dDeviation t11Radt | oo :i:
406 Frequency 39060'(1)37 *0.002 or Other & MHz n/a
406 Spurious Output Within Emission Mask P/F n/a
Post-Functional Performance Check Pass/Fail P/F P
5. VIBRATION TEST (A.6)
SATRO™ Model PLB-110, TUV Ref#2, Modification State 0 Result: Pass
During Test no Activation No activation during test P/F n/a
Performance Check Pass/Fail P/F P
SATRO™ Model PLB-110, TUV Ref#1, Modification State 0 Result: Pass
During Test no Activation No activation during test P/F
Performance Check Pass/Fail P/F

Document 75914042 Report 03 Issue 1
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TEST RESULTS
PARAMETER TO BE MEASURED RANGE OF SPECIFICATION | UNITS COMMENTS
(-20°C) (+21°C) (+55°C)
6 BUMP TEST (A.7)
SATRO™ Model PLB-110, TUV Ref#2, Modification State 0 Result: Pass
During Test, No Activation No activation during test P/F n/a
Performance Check Pass/Fail P/F P
SATRO™ Model PLB-110, TUV Ref#1, Modification State 0 Result: Pass
During Test, No Activation No activation during test P/F
Performance Check Pass/Fail P/F
7. CORROSION TEST (A.8)
SATRO™ Model PLB-110, TUV Ref#8, Modification State 0 Result: -
I(;l:t:rl%r;aotii‘ocno.rroaon, peeling paint and other signs of Pass/Fail P/IF * * See section 2.8
Performance Check Pass/Fail P/F *
8. DROP TEST (A.9)
SATRO™ Model PLB-110, TUV Ref#1, Modification State 0 Result: Pass
During Test, no Activation No activation during test P/F
Performance Check Pass/Fail P/F
9. THERMAL SHOCK (A.10)
SATRO™ Model PLB-110, TUV Ref#1, Modification State 0 Result: Pass
After test examine for signs of water ingress No evidence of water ingress P/F
Performance Check Pass/Fail P/F

Document 75914042 Report 03 Issue 1
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TEST RESULTS
PARAMETER TO BE MEASURED RANGE OF SPECIFICATION | UNITS COMMENTS
(-20°C) (+21°C) (+55°C)
10. IMMERSION TEST (A.11)
Portable Equipment Immersion
SATRO™ Model PLB-110, TUV Ref#1, Modification State 0 Result: Pass
After test examine for signs of water ingress No evidence of water ingress P/F
Performance Check Pass/Fail P/F
Portable Equipment Temporary Immersion
SATRO™ Model PLB-110, TUV Ref#1, Modification State 0 Result: Pass
After test examine for signs of water ingress No evidence of water ingress P/F
Performance Check Pass/Fail P/F
11. SPURIOUS EMISSIONS TEST (A.12)
SATRO™ Model PLB-110, TUV Ref#2, Modification State 0 Result: Pass
Close in emissions Comply with Figures 2 and 6 P/F P P P
Aeronautical, Maritime and Satellite Band Emissions No signal to exceed 25uW in P/F P

stated bands

Document 75914042 Report 03 Issue 1
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TEST RESULTS

PARAMETER TO BE MEASURED RANGE OF SPECIFICATION | UNITS COMMENTS
(-20°C) (+21°C) (+55°C)
12. OPERATIONAL LIFE AND SELF TESTS (A.13)
SATRO™ Model PLB-110, TUV Ref#2, Modification State 0 Result: Pass
Note: Test combined
Operational Life 24 Hours min P/F P with that of C/S T.007
test campaign.
Pre-test battery discharge duration (operating) - hours 6.90
Time to First Failure - hours 24.21
Performance Test carried out every 6 hours Confirm Y/N Y
35.911
406 Output Power 35 —-39dBm dBm 36.733
406 Output Power Rise Time <5mS P/F P
Digital Message Correct P/F P Where two or more
results are displayed
308.5 the upper is the
i ili +19 : minimum value across
Bit Rate and Stability 400bps + 1% Bps 398.6 24 hours, the lower is
the maximum.
1.08
: Phase Deviation + 1.1 Rad * 1.13
406 Modulation 0.1 Rad Rad 1.05
-1.10
406 Frequency 30066(1)37* 0.002 or Other + MHz 406.0370739
406 Spurious Output Within Emission Mask P/F
121 Peak Envelope Output Power Pass/Fail P/F

Document 75914042 Report 03 Issue 1
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TEST RESULTS
PARAMETER TO BE MEASURED RANGE OF SPECIFICATION | UNITS COMMENTS
(-20°C) (+21°C) (+55°C)

12. OPERATIONAL LIFE AND SELF TESTS (A.13.2)
SATRO™ Model PLB-110, TUV Ref#2, Modification State 0 Result: Pass
Self-test

RF Pulse Duration <0.444 sec or < 0.525 sec mSec 440.302 440.372 440.463

Frame synchronization pattern 0 1101 0000 PIF P P P

Number of RF bursts 1-burst PIF P P P

Beacon 15 Hex ID Must be provided PIF P P P

121.5 MHz transmission <1 sec/ 3 sweeps P/F P P P
13. Cospas-Sarsat TYPE APPROVAL TESTS (A.14)
SATRO™ Model PLB-110, TUV Ref#1, Modification State 0 and SATRO™ Model PLB-110, TUV Ref#2, Modification State 0 Result: Pass
Cospas-Sarsat Type Approval Tests t%-sst r(;o;rotirfti)c ate (attach C/S Y/N Y '?,/ASC;aZF)ZIJéovaI grantec.
14. BUOYANCY TEST (Category 1 PLBs only) (A.15)
SATRO™ Model PLB-110, TUV Ref#5, Modification State 0 Result: Pass
A.15.1 Buoyancy Floats P/F P
VAV;tSGE (I:rl]cln;a)ting Upright (PLBs designed to work floating in Self rights <2s PIF n/a
Document 75914042 Report 03 Issue 1 Page 22 of 118
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TEST RESULTS
PARAMETER TO BE MEASURED RANGE OF SPECIFICATION | UNITS COMMENTS
(-20°C) (+21°C) (+55°C)
15. 121.5 MHz AUXILLY RADIO-LOCATING DEVICE TRANSMITTER TEST (A.16) (TESTS REQUIRING A CONDUCTED UNIT)
SATRO™ Model PLB-110, TUV Ref#2, Modification State 0 Result: Pass
Carrier Frequency 121.5 +0.006075 MHz 121.502615385 121.495253285
Continuous interrupted for up
to a maximum of 2 seconds
Transmitter Duty Cycle gzs:trgﬂzs;iﬂsg ttﬁ: :c(i)c?it,i\g:; P/F P
time required for the Morse
“P” transmission.
Modulation
Frequency =700 Hz within 300 — 1600Hz | Hz 976.69 986.06
Duty Cycle 33-55 % 40.2 38.8
Factor 0.85-1.0 0.91 0.90
Sweep Repetition Rate 2-4 Hz 2.563 2.55
Frequency Coherence Pass/Fail P/F P P
Morse Letter P
Dot Length 115 ms + 5% ms 114.325 114.48
Dash Length 345 ms + 5% ms 345.025 345.05
Gap 115 ms + 5% ms 116.375 116.35
Mod Frequency 1000 Hz + 50Hz Hz 1000.0 1000.0
15. 121.5 MHz AUXILLY RADIO-LOCATING DEVICE TRANSMITTER TEST (A.16) (TESTS REQUIRING A RADIATED UNIT)
SATRO™ Model PLB-110, TUV Ref#5. Modification State Result: Pass
PEIRP (Radiated) '1\Aoeodir:r\1N1)4 —20dBm (25 - mw 47.85
Max PEIRP Value mwW 49.14
Min PEIRP Value mwW 46.39
Ratio Max — Min <4:1 (<6dBm) dB 0.25
Off Ground Plane PEIRP 22 mW mw 5.15
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TEST RESULTS
PARAMETER TO BE MEASURED RANGE OF SPECIFICATION | UNITS COMMENTS
(-20°C) (+21°C) (+55°C)

16. SOLAR RADIATION TEST (A.17)
SATRO™ Model PLB-110, TUV Ref#5, Modification State 0 Result: *
After Test visually inspect unit Pass/Fail P/F * See section 2.18 and
Performance Check Pass/Fail P/F P annex B
17. OIL RESISTANCE TEST (A.18)
SATRO™ Model PLB-110, TUV Ref#7, Modification State 0 Result: Pass
After Test visually inspect unit Pass/Fail P/F P
Performance Check Pass/Fail P/F
18. COMPASS SAFE DISTANCE TEST (A.19)
SATRO™ Model PLB-110, TUV Ref#3, Modification State 0 Result: Pass
Standard Compass Safe Distance Mark Distance on PLB and/or m 0.200

in User Manual
Emergency Compass Safe Distance Mark Distance on PLB and/or m 0.200

in User Manual
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Product Service

TEST RESULTS
PARAMETER TO BE MEASURED RANGE OF SPECIFICATION | UNITS COMMENTS
(-20°C) (+21°C) (+55°C)
19. MISCELLANEOUS TESTS (A.20)
SATRO™ Model PLB-110, TUV Ref#1, Modification State 0 Result: Pass
A.20.1 Controls and Indicators
PLB complies with 4.4.1 Inspection Y/N Y
Y/N Note: For Section 19 of
Two independent step activations Inspection Y this table “Y” denotes
N . o . Y/N that the particular
Means to indicate previous activation Inspection Y parameter or feature
Visual or Audible indication of activation Inspection YN Y was inspected and
observations reported
A.20.2 Self-Test and GNSS Self Test Function YN at the main section or
. . Y/N that Information
Self Test automatically resets Inspection supplied by the
Self Test has indication of activation Inspection YN customer is supplled at
Annex C. No final
Manufacturers declaration complies with Inspection Y/N v decision or comment is
4.42 a),b)andc) P made upon
compliance.
GNSS Self Test (if applicable) Y/N
Distinct Means of Operation Inspection Y/N Y
Prevents Inadvertent Operation Inspection Y/N Y
Distinct Pass/Fail Indicators Inspection Y/N Y
Manufacturers declaration complies with Inspection Y/N Y
4.42¢c),d), e) and f) P
A.20.3 Battery Y/N
Labelling complies with 4.5.2.1 Inspection Y/N Y
Manufacturer has provided evidence that YN
Battery and Cells are either exempt from or Inspection Y
meet UN Dangerous Goods regulations
A.20.4 General Construction YN
PLB complies with 4.5 Inspection YN Y
A.20.5 Exterior Finish YN
PLB complies with 4.5.1 Inspection YN Y
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Product Service

TEST RESULTS
PARAMETER TO BE MEASURED RANGE OF SPECIFICATION | UNITS COMMENTS
(-20°C) (+21°C) (+55°C)

19. MISCELLANEOUS TESTS (A.20)
A.20.6 Labelling

Labelling complies with 4.5.2.2 to 4.5.2.2.4 Inspection P/F Y

Labelling tested for Abrasion Resistance Inspect manufacturers report P/F Y

Instructions and Pictograms tested for PIF

c ; Inspect manufacturers report Y

omprehension

A.20.7 Documentation PIF

Manual complies with 4.5.3 Inspection PIF Y

Packaging complies with 4.5.4 Inspection PIF Y
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21

211

212

2.1.3

214

2.15

2.16

Product Service

GENERAL TEST CONDITIONS

Specification

RTCM Standard for PLBs, Clause A.1

Equipment Under Test and Modification State

SATRO™ Model PLB-110 S/N: # 500 (TUV#2) - Modification State 0

Date of Test

29 November 2011

Test Equipment Used

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

Environmental Conditions
Ambient Temperature 22.6°C
Relative Humidity 34.9%
Test Results

Cospas-Sarsat Type Approval

The Cospas-Sarsat Type Approval process was completed as per the Cospas-Sarsat
documents C/S T.001 and C/S T.007 as amended (Y/N): N

If No (N), details: Testing complete - awaiting approval

Cospas-Sarsat Document Versions Applied:
e Cospas-Sarsat T.001 Issue 3 Revision 11 October 2010
e Cospas-Sarsat T.007 Issue 4 Revision 5 October 2010

Cospas-Sarsat Type Approval Certificate(s): Issued 5" March 2012 under TAC 225. See
annex A

Power Supply

Power during performance tests was supplied by batteries forming part of the Equipment
Under Test (Y/N): Y

If No (N), details: n/a

The other requirements of the Power Supply clause (A.1.2) were observed throughout the
test programme (Y/N): Y

If No (N), details: n/a

Document 75914042 Report 03 Issue 1 Page 27 of 118



Product Service

Warm-up Period

The maximum warm-up period allowed during testing was 15 minutes (Y/N): Y

Summary of Performance Check Results

# 100 (TUV#1)

Parameter Result

Self-test Mode:

Self-test Message | FFFEDO96EE3340647FDFFI9CBEC77

Normal Mode:

Normal Message FFFE2F96EE3340647FDFFIOCBEC7783E0F66C
406 MHz Frequency 406.037106

121 MHz Presence P

# 500 (TUV#2)

Parameter Result

Self-test Mode:

Self-test Message FFFEDO96EE3341F47FDFF8218277

Normal Mode:

Normal Message FFFE2F96EE3341F47FDFF821827783E0F66C
406 MHz Frequency 406.037059

121 MHz Presence P
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2.2

221

2.2.2

2.2.3

224

2.2.5

2.2.6

Product Service

PRE-CONDITIONING

Specification

RTCM Standard for PLBs, Clause A.1.13

Equipment Under Test and Modification State

SATRO™ Model PLB-110 S/N: # 500 (TUV#2) - Modification State 0
SATRO™ Model PLB-110 S/N: # 100 (TUV#1) - Modification State 0
Date of Test

11 August 2011

Test Equipment Used

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

Environmental Conditions
Ambient Temperature 21.0 - 22.0°C
Relative Humidity 48.0 - 54.7%
Test Results

Visual Inspection

Prior to the start of the testing schedule the EUT was visually inspected. No signs of
damage were found.

Performance Check

A Performance Check was conducted to ensure that the EUT was functional before all
upcoming tests.

Summary of Performance Check Results

# 500 (TUV#2)

Parameter Result

Self-test Mode:

Self-test Message FFFEDO96EE3341F47FDFF8218277

Normal Mode:

Normal Message FFFE2F96EE3341F47FDFF821827783E0F66C
406 MHz Frequency 406.037040

121 MHz Presence P
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Summary of Performance Check Results

# 100 (TUV#1)

Product Service

Parameter

Result

Self-test Mode:

Self-test Message

FFFEDO96EE3340647FDFFO9CBECT77

Normal Mode:

Normal Message
406 MHz Frequency
121 MHz Presence

FFFE2F96EE3340647FDFFOCBEC7783E0F66C
406.037106
P
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2.3

23.1

2.3.2

2.3.3

234

235

2.3.6

Product Service

DRY HEAT TESTS

Specification

RTCM Standard for PLBs, Clause A.3

Equipment Under Test and Modification State

SATRO™ Model PLB-110 S/N: # 500 (TUV#2) - Modification State 0
SATRO™ Model PLB-110 S/N: # 100 (TUV#1) - Modification State 0
Date of Test

12 August 2011 & 16 August 2011

Test Equipment Used

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

Environmental Conditions
Ambient Temperature 20.9 - 23.0°C
Relative Humidity 43.6 - 52.3%

Test Method

Storage Test

The EUT was placed in a climatic chamber with the temperature set to 70.0°C. After 16
hours, the temperature was reduced to 22.0°C for 2 hours and was subjected to a
performance check during the last 30 mins.

Functional Test

The EUT was placed in a climatic chamber with the temperature set to 55.0°C. After 14
hours, the EUT was subjected to a performance check and performance test.
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Product Service

2.3.7 Test Results

Storage Test

Temperature Plot

Dry Heat - Storage Test

80 T

50

40

Temperature °C

-»‘\aq;\ Be ~r > oL »"’0%\ R "é;;" 'C"\Sb\“’ 0\@"’ 0\&\
Post-Storage Period Performance Check
# 500 (TUV#2)
Parameter Result
Self-test Mode:
Self-test Message FFFEDO96EE3341F47FDFF8218277
Normal Mode:
Normal Message FFFE2F96EE3341F47FDFF821827783E0F66C
406 MHz Frequency 406.037058
121 MHz Presence P
# 100 (TUV#1
Post-Storage Period Performance Check
Parameter Result
Self-test Mode:
Self-test Message FFFEDO96EE3340647FDFFOCBECT77
Normal Mode:
Normal Message FFFE2F96EE3340647FDFFOCBEC7783E0F66C
406 MHz Frequency 406.037116
121 MHz Presence P
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Product Service
Functional Test

Temperature Plot

Dry Heat - Functional Test
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During Functional Period Performance Test

# 500 (TUV#2)

Parameter Result
Output Power 36.93

Digital Message FFFE2F96EE3341F47FDFF821827783E0F66C
Bit Rate: Average (bps) 398.704
Modulation: Rise Time (uS) 170.40
Modulation: Fall Time (uS) 170.60
Positive Deviation (rad) 1.131
Negative Deviation (rad) -1.074
Nominal Frequency (MHz) 406.0370455
Short-term Stability (/100ms) 8.649x10™"
Medium-term Stability — Slope 11
(/minute) 9.39x10
ey S oy | 2850x10°"
Spurious Emissions (see Plot)
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Spurious Emissions during Functional Period

<§§> “RBW 100 Hz Marker 1 [T1 ]
12.15 dBm

Ref 12.2 dBm “Att 20 dB 1 AQT 40 ms 406.037045500 MHz

B

MIEW
| — il —
| o0 JJ | L{
SPUR
—-30:
| _40 Hhh B

—-60:

—-70

—-80

Start 405.974091 MHz 12.5909 kHz/ Stop 406.1 MHz

Date: 16.AUG.2011 10:46:16

Post-Functional Period Performance Check

# 500 (TUV#2)

Parameter Result

Self-test Mode:

Self-test Message FFFEDO96EE3341F47FDFF8218277

Normal Mode:

Normal Message FFFE2F96EE3341F47FDFF821827783E0F66C
406 MHz Frequency 406.037085

121 MHz Presence P

# 100 (TUV#1)

Parameter Result

Self-test Mode:

Self-test Message FFFEDO96EE3340647FDFFOCBEC77

Normal Mode:

Normal Message FFFE2F96EE3340647FDFFOCBEC7783E0F66C
406 MHz Frequency 406.037043
121 MHz Presence P
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2.4

24.1

24.2

2.4.3

244

245

24.6

Product Service

DAMP HEAT TEST

Specification

RTCM Standard for PLBs, Clause A.4

Equipment Under Test and Modification State

SATRO™ Model PLB-110 S/N: # 500 (TUV#2) - Modification State 0
SATRO™ Model PLB-110 S/N: # 100 (TUV#1) - Modification State 0
Date of Test

18 August 2011

Test Equipment Used

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

Environmental Conditions

Ambient Temperature 22.7°C

Relative Humidity 48.8%

Test Method

The EUT was placed in a climatic chamber with the temperature increased to 40.0°C and

the relative humidity increased to 95%. After 15 hours, the EUT was activated for at least
2 hours and during this period was subjected to a performance check.
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Product Service

2.4.7 Test Results

Temperature Plot

75914042-53000 Astronics Damp Heat Operational

50 100

45 / | o
0 / edatds ] ne - ey \ .
// 1 \\

AN,/ (PR
W/ A

Temperature (°C)
(%) Auprwuny

—— Montford 8ft Temperature Montford 8t Relative Humidity

Summary of Performance Check Results

# 500 (TUV#2)

Parameter Result

Self-test Mode:

Self-test Message | FFFEDO96EE3341F47FDFF8218277

Normal Mode:

Normal Message FFFE2F96EE3341F47FDFF821827783E0F66C
406 MHz Frequency 406.037020

121 MHz Presence P

# 100 (TUV#1)

Parameter Result

Self-test Mode:

Self-test Message FFFEDO96EE3340647FDFFO9CBEC77

Normal Mode:

Normal Message FFFE2F96EE3340647FDFFI9CBEC7783E0F66C
406 MHz Frequency 406.037078

121 MHz Presence P

Document 75914042 Report 03 Issue 1 Page 36 of 118



2.5

251

2.5.2

253

254

255

2.5.6

Product Service

LOW TEMPERATURE TESTS

Specification

RTCM Standard for PLBs, Clause A.5

Equipment Under Test and Modification State

SATRO™ Model PLB-110 S/N: # 500 (TUV#2) - Modification State 0
SATRO™ Model PLB-110 S/N: # 100 (TUV#1) - Modification State 0
Date of Test

22 August 2011 & 23 August 2011

Test Equipment Used

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

Environmental Conditions
Ambient Temperature 23.4 - 27.1°C
Relative Humidity 24.9 - 57.0%

Test Method

Storage Test

The EUT was placed in a climatic chamber with the temperature reduced to -30°C. After
14.5 hours, the temperature was increased to 22°C and was subjected to a performance
check.

Functional Test

The EUT was placed in a climatic chamber with the temperature reduced to -20°C. After 14
hours, the EUT was activated for at least 2 hours and during this period was subjected to a
performance check and performance test.
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25.7 Test Results

Storage Test

Temperature Plot

75914042-54000 Astronics Low Temperature Storage

50

40

30

20_4_\

10 \
\

Temperature (°C)
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® o 3 §® © s 55
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Date/Time

—— Montford 8ft Temperature

Summary of Performance Check Results

# 500 (TUV#2)

Product Service

Parameter

Result

Self-test Mode:

Self-test Message

FFFEDO96EE3341F47FDFF8218277

Normal Mode:

Normal Message

FFFE2F96EE3341F47FDFF821827783E0F66C

406 MHz Frequency 406.037050
121 MHz Presence P

# 100 (TUV#1)
Parameter Result

Self-test Mode:

Self-test Message

FFFEDO96EE3340647FDFFOCBEC77

Normal Mode:

Normal Message
406 MHz Frequency
121 MHz Presence

FFFE2F96EE3340647FDFFOCBEC7783E0F66C
406.037095
p
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Functional Test

Temperature Plot

75914042-55000 Astronics Low Temperature Functional

30

il

Temperature (°C)

Product Service

-20 T T4 T T

30

5 > &_90 @"@ N&Qe @690 @“00 NOQQ

%\’9’» %\éBN %\”& %\@“’ .;,\”0N .5\'9N .‘,\"s’
o o 2 o + o +
Date/Time
——— Montford 8ft Temperature
Performance Test
# 500 (TUV#2)

Parameter Result
Output Power 36.42
Digital Message FFFE2F96EE3341F47FDFF821827783E0F66C
Bit Rate: Average (bps) 398.702
Modulation: Rise Time (uS) 176.4
Modulation: Fall Time (uS) 176.6
Positive Deviation (rad) 1.1149
Negative Deviation (rad) -1.084
Nominal Frequency (MHz) 406.0370720
Short-term Stability (/100ms) 1.155x10°"°
Medium-term Stability — Slope 11
(/minute) 8.068x10
Medium-term Stability — Residual 10
Frequency Stability (no units) 5.600x10
Spurious Emissions (see Plot)
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Spurious Emissions

@ “RBW 100 Hz Marker 1 [T1 1]
12.07 dBm

Ref 12.1 dBm * ALt 20 dB 1 AQT 40 ms 406.037072000 MHz

=0

=y
T

<
m
=

N e

—=-30

My,

—-80

Center 406.037072 MHz 12.5856 kHz/ Span 125.856 kHz

Performance Check

# 500 (TUV#2)

Parameter Result

Self-test Mode:

Self-test Message FFFEDO96EE3341F47FDFF8218277

Normal Mode:

Normal Message FFFE2F96EE3341F47FDFF821827783E0F66C
406 MHz Frequency 406.037078

121 MHz Presence P

Performance Check

# 100 (TUV#1)

Parameter Result

Self-test Mode:

Self-test Message FFFEDO96EE3340647FDFFOCBEC77

Normal Mode:

Normal Message FFFE2F96EE3340647FDFFOCBEC7783E0F66C
406 MHz Frequency 406.037133
121 MHz Presence P

Observations: It was difficult to activate the EUT at -20°C due to the on/off activation switch
becoming rigid at low temperature.
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2.6

26.1

2.6.2

2.6.3

2.6.4

2.6.5

2.6.6

Product Service

VIBRATION TESTS

Specification

RTCM Standard for PLBs, Clause A.6

Equipment Under Test and Modification State

SATRO™ Model PLB-110 S/N: # 500 (TUV#2) - Modification State 0
SATRO™ Model PLB-110 S/N: # 100 (TUV#1) - Modification State 0

Date of Test

12 September 2011, 13 September 2011 & 14 September 2011

Test Equipment Used

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

Environmental Conditions

Ambient Temperature 20.3 - 23.3°C
Relative Humidity 44.2 - 60.8%

Test Method
The EUT was fixed to the vibration table and was subject to the following vibration profiles:

Resonance Sweep

— 5 Hz and up to 13.2 Hz with an excursion of £1 mm (7 m/s? maximum acceleration at
13.2 Hz);
— above 13.2 Hz and up to 100 Hz with a constant maximum acceleration of 7 m/s?.

One sweep was performed at a rate of 0.5 octaves / minute.

No resonances were found therefore the unit was subjected to a 2 hour endurance run at
30 Hz in each axis as required by the relevant standard.
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2.6.7 Test Results

Example Setup Photo (Vertical Axis)
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# 500 (TUV#2)

Product Service

Summary of Performance Check Results

Stage/Parameter | Results
Vertical Axis
Resonance Search None Found

Endurance Run
Self-test Message

Normal Message

30 MHz for 2 hours

FFFEDO96EE3341F47FDFF8218277

FFFE2F96EE3341F47FDFF821827783E0F66C

406 MHz Frequency | 406.037023
121 MHz Presence P

Lateral Axis

Resonance Search None Found

Endurance Run
Self-test Message

Normal Message

30 MHz for 2 hours

FFFEDO96EE3341F47FDFF8218277

FFFE2F96EE3341F47FDFF821827783E0F66C

406 MHz Frequency | 406.037025
121 MHz Presence P
Longitudinal Axis

Resonance Search None Found

Endurance Run
Self-test Message
Normal Message
406 MHz Frequency
121 MHz Presence

30 MHz for 2 hours

FFFEDO96EE3341F47FDFF8218277

FFFE2F96EE3341F47FDFF821827783E0F66C

406.037024

P

Mechanical Inspection

Post test no signs of mechanical degradation could be witnessed.

Activation Monitoring

During the test this EUT was not monitored for signs of activation. It was considered a risk of

damage to the conducted 50Q ports if cables were attached during vibration.
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# 100 (TUV#1)

Product Service

Summary of Performance Check Results

Stage/Parameter | Results

Vertical Axis

Resonance Search None Found
Endurance Run 30MHz for 2hours

Self-test Message

Normal Message

FFFEDO96EE3340647FDFFO9CBEC77

FFFE2F96EE3340647FDFFO9CBEC7783E0F66C

406 MHz Frequency | 406.037077

121 MHz Presence P

Lateral Axis

Resonance Search None Found
Endurance Run 30MHz for 2hours

Self-test Message

Normal Message

FFFEDO96EE3340647FDFFO9CBEC77

FFFE2F96EE3340647FDFF9CBEC7783E0F66C

406 MHz Frequency | 406.037082

121 MHz Presence P

Longitudinal Axis

Resonance Search None Found
Endurance Run 30MHz for 2hours

Self-test Message
Normal Message
406 MHz Frequency
121 MHz Presence

FFFEDO96EE3340647FDFFO9CBEC77

FFFE2F96EE3340647FDFF9CBEC7783E0F66C

406.037079

P

Mechanical Inspection

Post test no signs of mechanical degradation could be witnessed.

Activation Monitoring

During the test the EUT was monitored for signs of activation, none were found.
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Vertical Axis

Sine Control channel
[l Product Service
1000 1= Chan.type: X
Sweep type: logarithmic
Sweeps done:
Sweeps req.: 1
100 Sweep direct.: up
Sweep rate: 0.50 Oct/min
Contr.strat.: Average
10 Unit: g
Contr.strat.: Closed loop
-- Testing time --
1 elapsed: 000:08:37
remaining: 000:00:00
Date: 09.09.11
04 ?/ Time: 10:21:26
75914042-81000
Astronics: PLB-100
PE: S Jones
0.01 PE: R.Thompson.
Run 1, Up and Down
0.001
0.0001
5 10 20 30 40 50 60 70 80 100
[Hz]
C:\VepNT\Daten\m+p\Astronics\Resonant Survey_004.rsn
Sine EUT Response
[g]
1000 3 Chan.no: 2
Chan.type: M Filtered
Sweep type: logarithmic
Sweeps done:
100 Sweeps req.: 1
Sweep direct.: up
Sweep rate: 0.50 Oct/min
10 Contr.strat.: Average
Unit: g
Contr.strat.: Closed loop
1 -- Testing time -
elapsed: 000:08:37
remaining: 000:00:00
- Date: 09.09.11
(AR = Time: 10:21:26

75914042-81000

0.01 Astronics: PLB-100
. PE: S Jones

PE: R.Thompson.

Run 1, Up and Down

0.001

0.0001

5 10 20 30 40 50 60 70 80 100
[HZ]

C:\VcpNT\Daten\m+p\Astronics\Resonant Survey_004.rsn
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Vertical Axis - Endurance

Sine Dwell Control channel

75914042-81000
Astronics: PLB-100

PE: S Jones

PE: R.Thompson.

Product Sarvice
Chan type: X
Sweep type: logarithmic
Sweeps done: 0
Sweeps req.: 1
Sweep dire up
Contr.strat.: Average
Unit: g
Contr.strat.: Closed loop
-- Testing time --
elapsed: 002:00:00
remaining: 000:00:00
Date: 09.09.11
Time: 12:34:06

Run 2, Up and Down

0.0001 |
5 10 20 30 40 50 60 70 80 100
[Hz]
C:\VcpNT\Daten\m-+p\Astronics\30Hz Dwell_002.rsd
Lateral Axis
Sine Control channel
lal
1000 o Chan.type: X
Sweep type: logarithmic
Sweeps done: 1
: 1
100 o w
Sweep rate: 0.50 Oct/min
Contr.strat.: Average
10 Unit: g
Contr.strat.: Closed loop
-- Testing time --
1 elapsed: 000:08:37
i 000:00:00
Date: 12.09.11
0.1 Time: 06:10:52
75914042-81000
Astronics: PLB-100
0.01 PE: S Jones
. PE: R.Thompson.
Run 5, Side to Side
0.001
0.0001
5 10 20 30 40 50 60 70 80 100
[Hz]

C:\VcpNT\Daten\m+p\Astronics\Resonant Survey_007.rsn
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Sine EUT Response
lal Product Service
1000 o Chan.no: 2
Chan.type: M Filtered
Sweep type: logarithmic
100 Sweeps done: 1
Sweeps req.: 1
Sweep direct.: up
Sweep rate: 0.50 Oct/min
10 Contr.strat.: Average
Unit: g
Contr.strat.: Closed loop
1 -- Testing time --
elapsed: 000:08:37
remaining: 000:00:00
0.1 Date: 12.09.11
. Time: 06:10:52
75914042-81000
0.01 Astronics: PLB-100
. PE: S Jones
PE: R.Thompson.
Run 5, Side to Side
0.001
0.0001
5 10 20 30 40 50 60 70 80 100
[Hz]

C:\VcpNT\Daten\m+p\Astronics\Resonant Survey_007.rsn

Lateral Axis Endurance

Control channel

Sine Dwell

Chan.type: X

Sweep type: logarithmic
Sweeps done:

Sweeps req.: 1

Sweep direct.: up
Contr.strat.: Average
Unit: g
Contr.strat.: Closed loop
- Testing time -

elapsed:

remaining:

Date: 12.09.11
Time: 10:01:42

75914042-81000
Astronics: PLB-100

PE: S Jones

PE: R.Thompson.
Run 6, Side to Side

0.0001 1 i i | i I ——

5 10 20 30 40 50 60 70 80

100
[Hz]

C:\VepNT\Daten\m+p\Astronics\30Hz Dwell_005.rsd
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Longitudinal Axis

Sine Control channel
[l Product Service
1000 =] Chan.type: X
Sweep type: logarithmic
Sweeps done:
Sweeps req.: 1
100 Sweep direct.: up
Sweep rate: 0.50 Oct/min
Contr.strat.: Average
10 Unit: g
Contr.strat.: Closed loop
- Testing time —
1 elapsed: 000:08:37
remaining: 000:00:00
— Date: 09.09.11
01 F— — Time: 13:54:12
75914042-81000
Astronics: PLB-100
PE: S Jones
0.01 PE: R.Thompson.
Run 3, Front to Back
0.001
0.0001
10 20 30 40 50 60 70 80 100
[Hz]
C:\VcpNT\Daten\m+p\Astronics\Resonant Survey_006.rsn
Sine EUT Response
[al Product Sarvice
1000 3= Chan.no: 2
Chan.type: M Filtered
Sweep type: logarithmic
Sweeps done: 1
100 Sweeps req.: 1
Sweep direct.: up
Sweep rate: 0.50 Oct/min
10 Contr.strat.: Average
Unit: g
Contr.strat.: Closed loop
1 -- Testing time -
elapsed: -
\Vw e remaining: :00:0
- Date: 09.09.11
01— r Time: 13:54:12

75914042-81000
0.01 Astronics: PLB-100

. PE: S Jones
PE: R.Thompson.
Run 3, Front to Back

0.001

0.0001
10 20 30 40 50 60 70 80 100

[Hz]

C:\VcpNT\Daten\m+p\Astronics\Resonant Survey_006.rsn
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Longitudinal Axis Endurance

Control channel

Sine Dwell

5 10 20 30 40 50 60 70 80 100
[Hz]

Product Service

Chan.type: X

Sweep type: logarithmic
Sweeps done: 0

Sweeps req.: 1

Sweep direct.: up
Contr.strat.: Average
Unit: g
Contr.strat.: Closed loop
-- Testing time -

elapsed: 002:00:00
remaining: 000:00:00
Date: 09.09.11
Time: 15:56:01
75914042-81000

Astronics: PLB-100

PE: S Jones

PE; R.Thompson.
Run 4, Front to Back

C:\VcpNT\Daten\m+p\Astronics\30Hz Dwell_003.rsd
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2.7

2.7.1

2.7.2

2.7.3

274

2.7.5

2.7.6

Product Service

BUMP TEST

Specification

RTCM Standard for PLBs, Clause A.7

Equipment Under Test and Modification State

SATRO™ Model PLB-110 S/N: # 500 (TUV#2) - Modification State 0
SATRO™ Model PLB-110 S/N: # 100 (TUV#1) - Modification State 0
Date of Test

14 September 2011

Test Equipment Used

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

Environmental Conditions
Ambient Temperature 20.5 - 20.6°C
Relative Humidity 48.8 - 49.3%
Test Method

The PLB was subjected to the bump test according to the following profile:

Peak acceleration: 98 m/s2+/-10%
Pulse duration: 16 ms +/-10 %
Wave shape: Half-cycle sinewave
Number of bumps: 4000

The test was carried out three times with the PLB in each of the three axes.

Document 75914042 Report 03 Issue 1 Page 50 of 118



2.7.7 Test Results

Setup Photo

Vertical Axis, 4000 Bumps

Classical Shock Control Channel
ig) Froduct Service
207135 Chan.no: 1
Chan.type: c
Level: 0.0dB
15 i 4.88e-004 s
Unit: g
Peak (act.): 9.977
10 Peak (req.): 10
- Pulses on act. level --
done: 1600
5 .
- Pulses total -
0 I — | done: 1632
— 1 N~ | remanig 58
I 1| o 14.00.11
-5 Time: 08:14:17
75914042-81000
10 Astronics: PLB-100
h PE: S Jones
PE: R.Thompson.
Run 4, Vertical
-15
-20
020 021 022 023 024 025 026 027 028 029 0.30
[s]

C:\VcpNT\Daten\m+p\Astronics\1600 Bumps_001.rcs
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Classical Shock Control Channel

75914042-81000
Astronics: PLB-100

[al

207135 Chan.no: 1
Chan.type: C
Level: 0.0dB

15 i 4.88e-004 s
Unit: g
Peak (act.): 104
Peak (req.): 10

- Pulses on act. level --
: 2400

1600
-- Pulses total
done: 2426
remaining: 1664
Date: 13.09.11
Time: 15:03:00

PE: S Jones
PE: R.Thompson.
Run 4, Vertical
-15
-20
020 021 022 023 024 025 026 027 028 029 030
[s]
C:\VcpNT\Daten\m+p\Astronics\Bump_014.rcs
Lateral Axis, 4000 Bumps
Classical Shock Control Channel
lal
20 15
[9
Level. 0.0dB
15 4.88e-004 s
Unit: g
Peak (act.): 10.36
10 Peak (req.): 10
- Pulses on act. level -
done: 1000
5 i 0
- Pulses total -
0 lone: 1029
I | ~ B /’—"" remaining: 61
Date: 12.09.11
-5 Time: 11:35:51
75914042-81000
-10 Astronics: PLB-100
PE: S Jones
PE: R.Thompson.
Run 1, Side to Side
-15
-20
020 021 022 023 024 025 026 027 028 029 0.30
[s]

C:\VcpNT\Daten\m+p\Astronics\Bump_005.rcs
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Classical Shock Control Channel

lal

20

Chan.no:
Chan.type:
Level:

Unit:
Peak (act.):
Peak (req.):

- Pulses total —
done:

remaining:

Date:

Time:

75914042-81000
Astronics: PLB-100

PE: S Jones
PE: R.Thompson.
Run 3, Side to side

0.20 0.21 0.22 0.23 0.24 0.25 0.26

027 028 029 030
[s]

0.0dB
4.88e-004 s
g

10.3

10

- Pulses on act. level -
: 3000

0
3048
42

13.09.11
11:45:16

C:\VcpNT\Daten\m+p\Astronics\Bump_013.rcs

Longitudinal Axis, 4000 Bumps

Classical Shock Control Channel

la]

020 0.21 022 023 024 025 026

027 028 029 0.30
[s]

0.0 dB
4.88e-004 s

g
10.38
10

4027
63

13.09.11
09:14:27

20 o Chan.no:
Chan type:
Level:
15 R i
Unit:
Peak (act.):
10 ; Peak (req.):
/, -- Pulses on act. level —
/ done: 4000
5 -
/i
/i
Y/ -- Pulses total -
0 done:
remaining:
Date:
5 Time:
75914042-81000
10 Astronics: PLB-100
- PE: S Jones
PE: R.Thompson.
Run 2, Front to Back
-15
-20

C:\VcpNT\Daten\m+p\Astronics\Bump_012.rcs
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Summary of Performance Check Results

# 500 (TUV#2)

Parameter Result

Self-test Mode:

Self-test Message FFFEDO96EE3341F47FDFF8218277

Normal Mode:

Normal Message FFFE2F96EE3341F47FDFF821827783E0F66C
406 MHz Frequency 406.037035

121 MHz Presence P

Post Test Inspection

No signs of mechanical degradation were observed.

EUT Response

During the test this EUT was not monitored for signs of activation. It was considered a risk of
damage to the conducted ports if 50Q cables were attached during vibration.

Summary of Performance Check Results

# 100 (TUV#1)

Parameter Result

Self-test Mode:

Self-test Message FFFEDO96EE3340647FDFFO9CBEC77

Normal Mode:

Normal Message FFFE2F96EE3340647FDFFI9CBEC7783E0F66C
406 MHz Frequency 406.037082

121 MHz Presence P

Post Test Inspection

No signs of mechanical degradation were observed.

EUT Response
The EUT did not activate during the test.
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2.8

28.1

2.8.2

2.8.3

2.8.4

2.8.5

2.8.6

Product Service

CORROSION TEST

Specification

RTCM Standard for PLBs, Clause A.8

Equipment Under Test and Modification State

SATRO™ Model PLB-110 S/N: TUV #6 - Modification State 0
SATRO™ Model PLB-110 S/N: TUV #8 - Modification State 0
Date of Test

3 October 2011

Test Equipment Used

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

Environmental Conditions

Ambient Temperature 23.4°C
Relative Humidity 54.7%

Test Method

The EUT was placed in a chamber and sprayed with a salt solution for 2 h at normal
temperature. The salt solution was prepared by dissolving (5 £ 1) parts by weight of sodium
chloride (NaCl) in 95 parts by weight of distilled or demineralized water.

At the end of the spraying period, the EUT was placed in a chamber which was maintained
at a temperature of 40 °C £ 2 °C, and a relative humidity between 90 % and 95 % for a
period of seven days.

The EUT was subjected to a test comprising four spraying periods, each of duration 2 h,
with a storage period of seven days after each.

At the conclusion of the test the EUT was inspected with the naked eye without
magnification. The EUT was then subjected to a performance check.
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Product Service
2.8.7 Test Results

Summary of Performance Check Results/ Observations

TUV #6, failed to operate in both normal and self test modes post test. Examination of the
battery revealed 6.4V (Nominal 9v). When a fresh battery was inserted into the EUT,
operational checks passed.

Sample #8 which was tested to see the effects of the test on EUT labelling passed the post
test performance checks. Note: the battery was disconnected during test.

Both EUT's showed signs of corrosion on the antenna surface, however this surface
corrosion could be easily removed. (See photos)
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Post Test Antenna Corrosion
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2.9

29.1

29.2

2.9.3

294

295

2.9.6

Product Service

DROP TEST

Specification

RTCM Standard for PLBs, Clause A.9

Equipment Under Test and Modification State

SATRO™ Model PLB-110 S/N: # 100 (TUV#1) - Modification State 0

Date of Test

15 September 2011

Test Equipment Used

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

Environmental Conditions
Ambient Temperature 22.5 - 23.1°C
Relative Humidity 34.7 - 46.7%
Test Method

The test procedure below was followed to satisfy the requirements of ETSI EN 302 152 and
AS/NZS 4280 and is considered as an over test to the requirements of RTCM11010:

The EUT was placed in chamber and preconditioned at a temperature of -30°C for at least
7 hours. The drop test was completed within 5 minutes of removing the EUT from the
preconditioning chamber.

The EUT was dropped 6 times, one on each face, from a height of 1220 mm onto the test
surface.
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Setup Photo
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2.9.7 Test Results

Temperature Plot

Temperature °C
30

20

B B
o oY P » xo‘*"&% 4*o‘t"pp 4*01"\’1 R xoq'%&
o o o o o o o o o
v e ol% g ol* ol¥ ol¥ Le v
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——Temperature °C

The EUT was monitored and did not activate automatically during the test. The EUT was
subjected to a visual inspection post-test and no signs of external damage were observed.

Summary of Performance Check Results

Parameter Result

Self-test Mode:

Self-test Message FFFEDO96EE3340647FDFFOCBEC77

Normal Mode:

Normal Message FFFE2F96EE3340647FDFFOCBEC7783E0F66C
406 MHz Frequency 406.037052
121 MHz Presence P
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2.10

2.10.1

2.10.2

2.10.3

2.104

2.10.5

2.10.6

Product Service

THERMAL SHOCK

Specification

RTCM Standard for PLBs, Clause A.10

Equipment Under Test and Modification State

SATRO™ Model PLB-110 S/N: # 100 (TUV#1) - Modification State 0

Date of Test

30 September 2011

Test Equipment Used

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

Environmental Conditions

Ambient Temperature 22.8 - 24.2°C
Relative Humidity 37.5 - 51.3%

Test Method

The EUT was placed in the pre-conditioning climatic chamber at a temperature of 70.0°C for
1 hour.

The EUT was then immersed in a water vessel at 20.2°C, at a level of 100mm below the
surface of the water (measured to the highest point of the EUT).

The EUT was subjected to 48 hours of immersion.

* This temperature is a deviation from the standard to cover the requirements of ETSI EN
302 152-1 V1.1.1: 2003, and is regarded to be a more stringent test.
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2.10.7

Test Results

Preconditioning Temperature Plot

75914042-56000 Astronics Thermal Shock
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Product Service

Setup Photo
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Summary of Performance Check Results

# 100 (TUV#1)

Product Service

Parameter

Result

Self-test Mode:

Self-test Message

FFFEDO96EE3340647FDFFO9CBECT77

Normal Mode:

Normal Message
406 MHz Frequency
121 MHz Presence

FFFE2F96EE3340647FDFFOCBEC7783E0F66C
406.037055
P
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2.11

2111

2.11.2

2.11.3

2114

2.11.5

2.11.6

Product Service

IMMERSION TEST

Specification

RTCM Standard for PLBs, Clause A.11

Equipment Under Test and Modification State

SATRO™ Model PLB-110 S/N: # 100 (TUV#1) - Modification State 0

Date of Test

5 October 2011

Test Equipment Used

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

Environmental Conditions

Ambient Temperature 25.2°C
Relative Humidity 49.6%

Test Method

Immersion Test

The EUT was placed in a pressure vessel as shown in the setup photograph(s). The
pressure was increased to 1 bar relative to atmospheric pressure and maintained for
5 minutes.

Temporary Immersion Test

The EUT was completely submerged in a vessel of water and then positioned in an
overpressure chamber and a gauge corresponding to 1 m was applied for a period of
1 hour.
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2.11.7 Test Results

Summary of Performance Check Results

# 100 (TUV#1)

Parameter Result

Self-test Mode:

Self-test Message | FFFEDO96EE3340647FDFF9CBEC77
Normal Mode:
Normal Message FFFE2F96EE3340647FDFFIOCBEC7783E0F66C
406 MHz Frequency 406.037043
121 MHz Presence P
Inspection

On completion of the test the EUT was inspected and no sign of water ingress was found.
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2.12 SPURIOUS EMISSIONS TEST

2.12.1 Specification

RTCM Standard for PLBs, Clause A.12

2.12.2 Equipment Under Test and Modification State
SATRO™ Model PLB-110 S/N: # 500 (TUV#2) - Modification State 0

2.12.3 Date of Test

28 October 2011 & 28 November 2011

2.12.4 Test Equipment Used

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

Ambient Temperature 19.5 - 23.9°C
Relative Humidity 29.7 - 40.8%
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2.12.6 Test Results
# 500 (TUV#2)

Close In Emissions

406 MHz Combined Plot Over Ambient Temperature, +55°C and

-20°C

=it Agilenf  10:58:28 Oct 28, 2011 IFreq/ChanneI
Mkrl 406.037197 MHz

Ref 16.29 dBm #Atten 30 dB 16.29 dBm

AN g

AV
Center

406.0370720 MHz on off

Center 406 MHz Span 125.9 kHz
#Res BW 100 Hz #VBW 100 Hz Sweep 7.15 s (1001 pts)

Peak M £06.037072 MHz
Log e

10
dB/ Ext Ref

405.974144 MHZz,

406.100000 MHZ

12.5850000 kHz
Auto Man

0.00000000 Hz

Center Freq

Start Freq

Stop Freq

CF Step

Freq Offset

Signal Track

Scale Type
Lin

C:\SPURIOUS.SET file loaded |

121 MHz Plot at Ambient Temperature

@ ~RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz -13.50 dBm
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—-110
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Date: 28.NOV.2011 13:37:57
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121 MHz Plot at MaximumTemperature (+55°C)

® *RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz -13.42 dBm
Ref -13.4 dBm ~Att 20 dB 1 SWT 24 s 121.502564103 MHz
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Date: 28_NOV.2011 18:49:49
. o
121 MHz Plot at MinimumTemperature (-20°C)
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VBW 300 Hz -12.77 dBm
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L 4
ES
| =°
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Aeronautical, Maritime and Satellite Band Emissions

Note: Limit of 25uW (-16.0dBm) is displayed on the result plots.

108 MHz to 121 MHz
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VBW 300 kHz
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122 MHz to 137 MHz
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156 MHz to 162 MHz

&
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Product Service

LvL
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Start 156 MHz 600 kHz/

Date: 28.NOV.2011 13:57:17

1525 MHz to 1610 MHz
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2.13

2.13.1

2.13.2

2.13.3

2.134

2.135

2.13.6

Product Service

OPERATIONAL LIFE TEST

Specification

RTCM Standard for PLBs, Clause A.13.1

Equipment Under Test and Modification State

SATRO™ Model PLB-110 S/N: # 500 (TUV#2) - Modification State 0

Date of Test

18 October 2011

Test Equipment Used

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

Ambient Temperature 22.6°C

Relative Humidity 45.7%

Test Results

Test Method Used: 2 (Limit of 24 hours extended by extension factor (F))

Extension factor (required battery prediscahrge) = 6.90 hours

Minimum required operating time = 24 + 6.9 = 30.9 hours

Actual operating time (time to first failure) = 31.11 hours
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Nominal Frequency

Manuf:- Astronics A2.3 Low Temp Life Job No:- 75914042
Model:- PLB-110 Stage:-
Ser No:- TSR002 . Date:- 19/10/2011
Nominal Frequency
+3.0E3
+2.0E3
+1.0E3
0.00H
-1.0E3
-2.0E3
_S'OEWWWWWWWWW
0 6 12 18 24 30 36
Hours
Short Term Stability
Manuf:- Astronics A2.3 Low Temp Life Job No:- 75914042
Model:- PLB-110 Stage:-
Ser No:- TSR002 Short Term Stability Date:-  19/10/2011
3.0E-9.
2.5E-9
2.0E-9
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Medium Term Stability, Mean Slope

Manuf:- Astronics A2.3 Low Temp Life Job No:- 75914042
Model:- PLB-110 Stage:-
Ser No:- TSR002 Medium Term Stability - Res. Freq. Var Date:- 1971072011
+6.0E-9
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Medium Term Stability, Residual Frequency Variation

Manuf:- Astronics A2.3 Low Temp Life Job No:- 75914042
Model:- PLB-110 Stage:-
Ser No:- TSR002 Medium Term Stability - slope Date:- 19/10/2011
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Output Power

Product Service

Manuf:- Astronics
Model:- PLB-110
Ser No:- TSR002

40dBm

A2.3 Low Temp Life

Output Power Level

Job No:- 75914042
Stage:-

Date:- 19/10/2011

39dBm

38dBm

37dBm

36dBm

35dBm

N
\,
AN
34dBWWmWWWWWWWWWWWm

12 18
Hours

Digital Message

Beacon Id Format.........
15 Hex (Bits 26- 85) 2DD

30 Hex Id, Long Message, Bits 25-144

C6683E8FFBFF

2DDC6683E8FFBFF Default_Id

30 Hex

26 30 34
I I

1 0010 1101 1101
0000 0100 0011

(Bits 25-144)

96EE3341F47FDFF821827783E0F66C

38 42 46 50 54 58 62 66 70 74 78 82

I I I I I I I I I I I I
1100 0110 0110 1000 6011 1110 1000 1111 1111 10611 1111 1111
0000 0100 1110 1111 0000 0111 1100 0061 1110 1100 1101 100

I I I I I
86 90 94 98 102

I I I
106 110 114

I I I I I I
122 126 130 134 138 142

Field Name Bit Pos Value Decode Bits
Format Flag 25 1 Long Message 1
Protocol Flag 26 0 Location NEW 0
MID 27- 36 366 USA 0101 1011 10
Protocol Code 37- 40 14 Test Serial (Standard) 1110
Spare 41- 64 0011 0011 0100 0001 1111 0100
Coarse Position 65- 85 DEFAULT 0111 1111 1101 1111 1111 1
BCH Encoded 86-106 Errors=0 0000 0100 0011 0000 0100 1
BCH Generated 86-106 0000 0100 0011 0000 0100 1
Long Message 107-144 Data Present

Fixed Bits 107-109 110
Fixed Bit 110 1 1
Encode Pos Device 111 1 Internal 1
121.5 Homing 112 1 YES 1
Position Change 113-132 DEFAULT 1000 0011 1110 0000 1111
Resultant Position --> Not Defined

BCH Encoded 133-144 Errors=0 0110 0110 1100
BCH Generated 133-144 0110 0110 1100

Document 75914042 Report 03 Issue 1

Page 74 of 118



121 MHz Peak Envelope Power Results
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Battery Current and 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 : 15.0067 minutes (900400 ms)
Self-test Current : 8.72 seconds (8720 ms)
Time-out GPS ST Current 130.08 seconds (130080 ms)
Fast GPS ST Current 41.6 seconds (41600 ms)
Operating Current ;1 10.0053 minutes (600320 ms)
Assumptions / Supplied Data
Battery Replacement Interval : 11.5 years 10 years + 1.5 years shelf
Battery Capacity 1 1.55 Ah
Battery Self Drain 1 1.00 % per year
Self-test Interval 1 10.43 tests per year 1 per month for 10 years/11.5 years
GPS Self-test Interval : 1.04 tests per year 12 Tests (Total) in 11.5 years
Test Results
Mode Current = Accumulated Charge / Time
Standby Current = 102177.3 pC / 900400 ms = 0.11 nA
Self-test Current = 650140 uC / 8720 ms = 74.56 mA
Time-out GPS ST Current = 3596624 uC / 130080 ms = 27.65 mA
Fast GPS ST Current = 1531228.8 uC / 41600 ms = 36.81 mA
Operating Current = 18081671.38 uC / 600320 ms = 30.12 mA

Battery Preconditioning / Discharge Time Calculations

Capacity - [(100% - Self Drain/Year% )Replacement Inteval y Gapacity]
1.55- ((1- 0.0100) "% x 1.55 ) =0.1692 Ah

Battery Self Drain

Standby Drain

Hours per year x Battery Replacement Interval x Standby Current
365 x 24 x 115 x 011 x 10° =0.000011 Ah

Selftest Drain

Self-tests per battery x Self-test Current x Self-test duration (in hours)
10.43 x 11.5 x 74.56 x 10°x (8.72 /3600) = 0.0217 Ah

Time-out GPS ST Drain GPS STs per battery x Time-out GPS ST Current x Time-out GPS ST duration (in hours)

1.04 x 11.5 x 27.65 x 10°x (130.08 /3600) = 0.0119 Ah

Fast GPS ST Drain

GPS STs per battery x Fast GPS ST Current x Fast GPS ST duration (in hours)
1.04 x 11.5 x 36.81 x 10%x (41.6 /3600) = 0.0051 Ah

Total Drain = Self Drain + Standby Drain (Worst Case) + Self-test Drain (Worst Case)
+ Time-out GPS ST Current (Worst Case) + Fast GPS ST Current (Worst Case)
= 0.1692 +  0.000011 +  0.0217 + 0.0119 + 0.0051 = 0.2079 Ah
Battery Preconditioning / Discharge Time = Worst Case drain / Operational Current
= 0.2079 / (30.12 x 10°%)
= 6.90 hours
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2.14

2141

2.14.2

2.14.3

2144

2.145

2.14.6

Product Service

SELF-TEST

Specification

RTCM Standard for PLBs, Clause A.13.2

Equipment Under Test and Modification State

SATRO™ Model PLB-110 S/N: # 500 (TUV#2) - Modification State 0

Date of Test

31 October 2011, 28 November 2011 & 29 November 2011

Test Equipment Used

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

Environmental Conditions

Ambient Temperature 19.0 - 22.7°C
Relative Humidity 30.0 - 43.9%

Test Results

The EUT was fitted with a separate button to activate the Self Test function.

Summary of Self-test Results

Test Results

Parameter Limit/Units

(-20°C) (20°C) (+55°C)
Self-test Indication P/F P P P
Pulse duration <444 mS 440.302 440.372 440.463
Frame sync pattern 011010000 P P P
Single Burst Verification P/F P P P
15 Hex ID P/F P P P
Self-test 121 MHz transmission < 1 second or 3 sweeps P P P
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Ambient

121 Signal Duration

29-Hoy-11 MEASURE
9:89:09
— I aFF
.2's I Parameters
B.55 ““&iij“‘*
4 Time
Amplitude
ﬂil Tupe
10 ne ,
Lazy Absolute
show
- DiFF - Ref
DiFF & Ref

—_—

Wﬁ,ﬂ 5 A Reperence
v (. cursor
g Track on
T DiFFerence
oo cursor

.55 V¥ AC At 1.19740 1 835.14 nmH
1 oo " 25 K575
2 3lamy DC 1 AC @14V
0O STOPPED
Digital Message
Beacon Id Format......... 22 Hex Id, Short Message, Bits 25-112
15 Hex (Bits 26- 85) 2DDC6683E8FFBFF 2DDC6683EBFFBFF Default_Id

30 Hex (Bits 25-144) 96EE3341F47FDFF821827700000000

26 30 34 38 42 46 50 54 58 62 66 70 74 78 82
| | | | | | | | | | | | | | |

1 0010 1101 1101 1100 0110 0110 1000 0011 1110 1000 1111 1111 1011 1111 1111
0000 0100 0011 0000 0100 1110 1110 0000 OO 0000 OO0 0000 OO0 0000 000

| | | | | | | | | | | | | | |
86 90 94 98 102 106 110 114 118 122 126 130 134 138 142

Field Name Bit Pos Value Decode Bits

Format Flag 25 1 Long Message: bcn entered Short Non-Spec 1
Protocol Flag 26 0 Location NEW 0
MID 27- 36 366 USA 0101 1011 10
Protocol Code 37- 40 14 Test Serial (Standard) 1110
Spare 41- 64 0011 0011 0100 0061 1111 0100
Coarse Position 65- 85 DEFAULT 0111 1111 1101 1111 1111 1
BCH Encoded 86-106 Errors=0 0000 0100 0011 0060 0100 1
BCH Generated 86-106 0000 0100 6011 0060 0100 1
Fixed Bits 107-109 110
Fixed Bit 110 1 1
Encode Pos Device 111 1 Internal 1
121.5 Homing 112 1 YES 1

>

Resultant Position --> Not Defined

Document 75914042 Report 03 Issue 1 Page 78 of 118



Maximum Temperature

121 Signal Duration

Product Service

28-Hov-11 MEASURE
17:46:44
1 I Cursors|
.2's Parameters
.61y mode
31 my Time
Amplitude
f1— tupe
19 o
g9.46 v Absolute
1 show
DiFF - Ref
DiFF & Ref
ReFerence
V -.I H| AL I]\|i|||.||.\| A AU R TPEEES 0n
il i w‘l\ ‘l'llHI”l'll"“\‘IH“ ‘I‘HHHHH“I\|“‘|'||I|‘||||I
DiFFerence
2 5 cursar
B.61 W AC AL 1.11804 L 894.42 mH
1 5 " 25 KS/s
2 31emy DC 1 AC B.15 ¥
O STOPPED
Digital Message
Beacon Id Format......... 22 Hex Id, Short Message, Bits 25-112

15 Hex (Bits 26- 85)
30 Hex (Bits 25-144)

2DDC6683E8FFBFF 2
96EE3341F47FDFF821827700000000

26 30 34 38 42 46 50 54 58 62 6
| | | | | | | | | | |
1 0010 1101 1101 1100 0110 0110 1000 0011 1110 1000 1
0000 0100 0011 0000 0100 1110 1110 0000 00O 0000 O

| | | | | | | | | | |
86 90 94 98 102 106 110 114 118 122 12

Field Name Bit Pos Value Decode

Format Flag 25 1 Long Message: bcn e
Protocol Flag 26 0 Location NEW

MID 27- 36 366 USA

Protocol Code 37- 40 14 Test Serial (Standa
Spare 41- 64 001
Coarse Position 65- 85 DEFAULT

BCH Encoded 86-106 Errors=0

BCH Generated 86-106

Fixed Bits 107-109

Fixed Bit 110 1

Encode Pos Device 111 1 Internal

121.5 Homing 112 1 YES

Resultant Position --> Not Defined

DDCG6683E8FFBFF Default_Id

6 70 74 78 82

| | | |
111 1111 1011 1111 1111
000 0000 0000 0000 000

| | | |
6 130 134 138 142

Bits

ntered Short Non-Spec 1

0

0101 1011 10

rd) 1110
1 0011 0100 0001 1111 0100
0111 1111 1101 1111 1111 1
0000 0100 0011 0000 0100 1
0000 0100 6011 0060 0100 1
110
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Minimum Temperature

121 Signal Duration

Product Service

28-Hoy-11 MEASURE
15:31:16
1 W Cursors|
.2's Parameters
1.00 Y ——mode———
By Time
Amplitude
Br— T ———type——
19 ns
2.3 ‘I" i |||I|I||I||II |||||I|IIIIIIIIIIIIIIII|||IHII|I||I|| i Ahsolute
: . Show
o ! P M e DiFF - Ref
O A b
“ I
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T Iy I I T PR N [T
f ReFerence
cursor
Track On
DiFFerence
2 g cursor
11.88 Y AC AL 1.18720 5 Y% 903.18 mHez
25 kS/s
2 31emy DC 1 AC B.14 ¥
O STOPPED
Digital Message
Beacon Id Format......... 22 Hex Id, Short Message, Bits 25-112
15 Hex (Bits 26- 85) 2DDC6683E8FFBFF 2DDC6683E8FFBFF Default_Id

30 Hex

(Bits 25-144)

96EE3341F47FDFF821827700000000

26 30 34 38 42 46 50 54 58 62 66
| | | | | | | | | | |

70 74 78
I I

1 0010 1101 1101 1100 0110 0110 1600 00611 1110 1000 1111 1111 1011 1111 1111
0000 0100 0011 0000 0100 1110 1110 0000 0000 0000 0000 0000 00O 0000 000

| | | | | | | | | | |
86 90 94 98 102 106 110 114 118 122 126

I I I
130 134 138

Field Name Bit Pos Value Decode Bits
Format Flag 25 1 Long Message: bcn entered Short Non-Spec 1
Protocol Flag 26 0 Location NEW 0
MID 27- 36 366 USA 0101 1011 10
Protocol Code 37- 40 14 Test Serial (Standard) 1110
Spare 41- 64 0011 0011 0100 0001 1111 0100
Coarse Position 65- 85 DEFAULT 0111 1111 1101 1111 1111 1
BCH Encoded 86-106 Errors=0 0000 0100 0011 0000 0100 1
BCH Generated 86-106 0000 0100 0011 0000 0100 1
Fixed Bits 107-109 110
Fixed Bit 110 1 1
Encode Pos Device 111 1 Internal 1
121.5 Homing 112 1 YES 1
Resultant Position --> Not Defined
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2.15 COSPAS-SARSAT TYPE APPROVAL TEST PROCEDURE

2.15.1 Specification
RTCM Standard for PLBs, Clause A.14

2.15.2 Test Results

EUT Tested in accordance with Cospas-Sarsat T.001 - and Cospas-Sarsat T.007 .
A copy of the Cospas-Sarsat Type Approval Certificate (TAC) can be found at Annex B.

This is intended to show compliance with the above Specification References.
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2.16

2.16.1

2.16.2

2.16.3

2.16.4

2.16.5

2.16.6

Product Service

BUOYANCY TEST

Specification

RTCM Standard for PLBs, Clause A.15

Equipment Under Test and Modification State

SATRO™ Model PLB-110 S/N: # 300 (TUV#5) - Modification State 0

Date of Test

7 October 2011

Test Equipment Used

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

Ambient Temperature 23.0 - 25.8°C

Relative Humidity 44.5 - 57.9%

Test Results

Setup Photo
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The EUT was completely submerged in a vessel completely filled with domestic tap water.
The reserve buoyancy was calculated by dividing the displaced water (EUT volume above
the waterline) by the EUT volume below the waterline:

EUT volume above the waterline = 0.01 cc
EUT volume below the waterline = 0.115cc
Buoyancy = above the waterline = 0.01
below the waterline 0.115
Buoyancy = 0.087
= 8.7 %

Document 75914042 Report 03 Issue 1 Page 83 of 118



Product Service

2.17 121.5 MHz AUXILLARY RADIO-LOCATING DEVICE TRANSMITTER TEST

2.17.1 Specification

RTCM Standard for PLBs, Clause A.16

2.17.2 Equipment Under Test and Modification State

SATRO™ Model PLB-110 S/N: # 500 (TUV#2) - Modification State 0

2.17.3 Date of Test

2 November 2011 and 23 March 2012

2.17.4 Test Equipment Used

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

2.17.5 Environmental Conditions

Ambient Temperature 21.0 - 22.8°C
Relative Humidity 35.0 - 49.9%

2.17.6 Test Results

Carrier Frequency

Test Results
Parameter Limit Units
Trin (-20°C) Tamb Tinax (+55°C)
ga"'er 121.5 + 0.006 MHz 121.495253285 nia 121.502615385
requency

Transmitter Duty Cycle

Note: Transmitter Duty Cycle = interval - duration

interval
Test Results
Parameter Units
Tmin ('ZOOC) Tamb * Tmax (+55°C)
121.5 MHz transmission seconds 50.762 n/a 49.408
interruption interval
121.5 MHz transmission seconds 1.470 n/a 1.471
interruption duration
Transmitter Duty Cycle P/F P n/a P
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Plot showing 121.5MHz interruption duration (Maximum Temperature)
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Plot showing 121.5MHz interruption duration (Minimum Temperature)
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Modulation Frequency and Sweep Repetition Rate/Modulation Duty Cycle

Product Service

Test Results
Parameter Units
Tmin (-20°C) Tamb Tmax (+55°C)
Frequency Range Hz 986.06 n/a 976.69
Minimum Frequency Hz 583.94 n/a 579.71
Maximum Frequency Hz 1570.0 n/a 1556.4
Modulation Duty Cycle % 38.8 n/a 40.2
sweeps
Sweep repetition rate per 2.55 n/a 2.563
second
Modulation Factor
Note: Modulation Factor = (A - B) / (A + B)
Test Results
Parameter Units
Tmin ('ZOOC) Tamb * Tmax (+55°C)
A mV 641 n/a 574
B mV 30 n/a 30
Modulation Factor (no units) 0.91 n/a 0.90
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Plot showing “A” at Maximum Temperature
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Plot showing “A” (Minimum Temperature)
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Plot Showing “B” (Minimum Temperature)
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Frequency Coherence

Product Service

Test Results
Parameter Units
Tmin ('2000) Tamb * Tmax (+55°C)
Frequency Coherence:
Occupied Bandwidth P/F P n/a P
Frequency Shift P/F p n/a
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Occupied Bandwidth Plot for Minimum Temperature (+55°C)
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Occupied Bandwidth Plot for Maximum Temperature (-20°C)
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Frequency Shift Plot for Maximum Temperature +55°C
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Frequency Shift Plot for Minimum Temperature -20°C
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EXT

Note: Trace A shown on the Frequency Shift Plots was set to Maximum Hold retaining the
worst case frequency drift for the duration of the measurement.
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Morse Letter P

Product Service

Test Results
Parameter | Limit /Units
Trmin (-20°C) Tamb Tmax (+55°C)
Dot 1 Length 115+ 5% ms 114.48 n/a 114.325
Gap 1 Length 115+ 5% ms 116.35 n/a 116.375
Dash 1 Length 345+ 5% ms 345.05 n/a 345.025
Gap 2 Length 115 £ 5% ms 116.25 n/a 116.375
Dash 2 Length 115+ 5% ms 345.15 n/a 344.850
Gap 3 Length 345+ 5% ms 116.30 n/a 115.550
Dot 2 Length 115+ 5% ms 114.375 n/a 115.075
Modulation Frequency 1000 Hz + 50 Hz 1000.0 n/a 1000.0
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Peak Equivalent Isotropic Radiated Power

The results (from the vertically polarised dipole) were converted to PEIRP (mW) in the
following tables:

Azimuth
Elevation
angle at 0 30 60 90 120 150 180 210 240 270 300 330
10m
5.7 4914 | 47.36 | 46.39 | 47.69 | 47.80 | 47.91 | 49.02 | 49.14 | 47.91 | 47.80 | 47.80 | 49.02

The median of the twelve values was 47.85m\W

Of the 12 highest values, the max was 49.14mW and the minimum was 46.39mW, the ratio
between these is 1.06 to 1 (0.25dB)

Off Ground Plane Radiated Power Test

Azimuth
Elevation
angle at 0 90 180 270
10m
5 6.15 mW 6.02 mW 5.61 mW 5.15 mW
10 4.09 mW - - -
15 2.68 mW - - -
20 1.84 mW - - -

The minimum of the four values was 5.15mW.
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2.18

2.18.1

2.18.2

2.18.3

2.184

2.185

2.18.6

SOLAR RADIATION TEST

Specification

RTCM Standard for PLBs, Clause A.17

Equipment Under Test and Modification State

SATRO™ Model PLB-110 S/N: # 500 (TUV#2) - Modification State 0

Date of Test

See attached report (Annex A)

Test Equipment Used

See attached report (Annex A)

Environmental Conditions

See attached report (Annex A)

Test Results

Test See attached report (Annex A)
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2.19

2.19.1

2.19.2

2.19.3

2194

2.19.5

2.19.6

Product Service

OIL RESISTANCE TEST

Specification

RTCM Standard for PLBs, Clause A.18

Equipment Under Test and Modification State

SATRO™ Model PLB-110 S/N: TUV#7 - Modification State 0

Date of Test

14 December 2012

Test Equipment Used

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

Environmental Conditions
Ambient Temperature 23.4°C
Relative Humidity 25.4%
Test Results

On completion of the 3 hour immersion in oil the EUT was removed and inspected. There
was no evidence of damage or deterioration. The EUT was subject to a satisfactory
pergformance check.

Summary of Performance Check Results

TUV#7

Parameter Result

Self-test Mode:

Self-test Message FFFEDO96EE3343ED7FDFF9998C37

Normal Mode:

Normal Message FFFE2F96EE3343ED7FDFF9998C3783E0F66C
406 MHz Frequency 406.037347
121 MHz Presence P

Inspection

On completion of the test the EUT was inspected and no sign of water ingress was found.
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2.20 COMPASS SAFE DISTANCE TEST

2.20.1 Specification

RTCM Standard for PLBs, Clause A.19

2.20.2 Equipment Under Test and Modification State
SATRO™ Model PLB-110 S/N: # 200 (TUV#3) - Modification State 0

2.20.3 Date of Test

22 August 2011

2.20.4 Test Equipment Used

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

Ambient Temperature 22.2°C
Relative Humidity 51.3%
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2.20.6 Test Results

Product Service

Standard Compass safe distance (mm) 200
Emergency Compass safe distance (mm) 200
Un-powered State Normalised Powered Up
Distance Distance Distance Distance Distance Distance
Orientation of From From From From From From
the EUT Compass Compass Compass Compass Compass Compass
Centre (mm) Centre (mm) Centre (mm) Centre (mm) Centre (mm) Centre (mm)
at0.3° at0.9° at0.3° at0.9° at0.3° at0.9°
deflection deflection deflection deflection deflection deflection
165 165 1650 1650 165o 165o
Front No deflection No deflection 0.1 0.1 0.1 0.1
deflection deflection deflection deflection
To 165 165 165 165 165 165
P No deflection No deflection No deflection No deflection No deflection No deflection
165 165 165
Left Hand Side 165 0.3° 165 0.3° 165 0.3°
deflection deflection deflection
165 165 165 165 165 165
Right Hand Side 0.1° 0.1° 0.1° 0.1° 0.1° 0.1°
deflection deflection deflection deflection deflection deflection
165 165 165
Underside 165 0.3° 165 0.3° 185 0.3°
deflection deflection deflection
e e 1es tes 165 ies
Rear 0.1 0.1 No deflection No deflection 0.1 0.1
deflection deflection deflection deflection
Horizontal maximum flux density, Magnetic North (uT) H= 19.555
Standard compass deviation limit (degrees) 5.4/H 0.3
Emergency compass deviation limit (degrees) 18/H 0.9
Standard Compass safe distance (mm) 200
Emergency Compass safe distance (mm) 200
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2.21

2211

2.21.2

2.21.3

2214

2.21.5

2.21.6

Product Service

MISCELLANEOUS TESTS

Specification

RTCM Standard for PLBs, Clause A.20

Equipment Under Test and Modification State

SATRO™ Model PLB-110 S/N: # 100 (TUV#1) - Modification State 0

Date of Test

07 October 2011

Test Equipment Used

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

Environmental Conditions
Ambient Temperature 22.0 - 22.1°C
Relative Humidity 33.9 - 35.0%
Test Results

Clause 4.4.1 - Controls and Indicators

The following requirements met the standard:

e All controls are clearly and durably marked: see document Y3-03-0898 (-) in
annex C.

e All controls are designed to prevent accidental activation and require at least two
separate independent actions to activate the EUT.

e Activation of the EUT shall not require the use of two hands: see document
Y3-02-0750 (-) in annex C.

e The PLB shall be provided with a means to indicate that it has been activated: after
1 hour of activation, the ‘electronic seal’ is broken, at which point the self test will
signal with a red LED. See document Y3-03-0899 (-) in annex C.

e The controls are few in number (on/off and test) and require de-pressing to activate.
The controls require a relative amount of force to activate. The manufacturer has
advised that this is to prevent inadvertent activation. See document Y3-03-0899 (-)
in annex C.

e The controls can be activated by personnel wearing gloves or mittens. (Confirmed
by Manufacturer - see document Y3-02-0750 (-) in annex C.).
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e As aminimum, the EUT should have integral manual controls to operate the device
in the following modes:

OFF — EUT deactivated

ON - EUT activated
TEST — See below

e The various modes of the PLB are apparent by positive visual observation making
the user aware that the PLB is active (LED patterns and strobe light indications).

Clause 4.4.2 - Self-test function

See document Y3-03-0895 (-) in annex C.
Manufacturer’s declaration verifies that the self-test function tests the following items:
e The PLB battery experiences full-load current drain during the self-test

e Each self-test pass/fail indicator correctly indentifies a fail condition when a failure in
the monitored function has been induced

e Any transmission in either self-test mode is limited to one burst
e 121.5 MHz and 406 MHz RF output is verified

e 121.5 MHz signal does not exceed 3 audio sweeps or 1 second (whichever is
greater)

e Phase Locked Loop (PLL) of the 406 MHz output (if used)
e That the self-test is functional throughout the operating temperature range

e The self-test message coding complies with section 4.3.1.2.

A separate switch is present for the test function. The test switch automatically returned
from the test position and does not pass through the on position

Clause 4.4.2 - GNSS self-test function

See document Y3-03-0895 (-) in annex C.
Manufacturer’s declaration verifies that the GNSS self-test function tests the following items:
o The GNSS self-test mode is activated by a different operation from the normal self-
test mode. The GNSS self-test mode is activated by pressing the self test button for
more that 5 seconds. Distinct LED patterns indicate the outcome of the GNSS self
test.

e Activation results in a single burst

e Limited number of GNSS self-test bursts
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e Distinct indication of either success or failure of GNSS burst
e Indication of when the maximum number of GNSS Self-tests has been reached
e Limited time duration of each GNSS burst
o |f the PLB fails to encode the location into the 406 MHz message within the time
limit the GNSS self-test shall cease and the PLB indicates a GNSS self-test failure
and will not transmit a single self-test burst with default location data.
e |f the PLB encodes the location into the 406 MHz message within the time limit, the
GNSS self-test will cease at that time (before the limit is reached) and indicates a
GNSS self-test pass and transmits a single self-test burst containing the valid

location data.

e The GNSS self-test mode shall be verified that inadvertent activation of this mode is
precluded

e Instructions for the GNSS self-test are provided within the PLB operating manual
where clear warnings on the use and limitation of this function are provided.

Clause 4.4.3 - Battery

The PLB has its own battery and does not depend upon any external source of power for its
operation when activated.

The battery is an integral part of the PLB.
The manufacturer has advised that the battery is not user-replaceable, however when
replaced by service agents a high vacuum grease is used alongside the gasket to ensure

watertight integrity.

Further battery information is provided in document Y3-03-0897 (-) in annex C.

Clause 4.4.4 - Buoyancy

See section 2.16 for buoyancy test.

Clause 4.5 - General Construction

A Sharp Edge Tester, consisting of a ‘repeatable-force arm’ and a padded ‘finger’ covered
with tape, was run along the following edges:

e Antenna
e Antenna plastic swivel arm

¢ Antenna retaining fixture

Upon inspection of the tape covering the ‘finger’ no cuts were found.
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The PLB (including antenna and battery) are an integral unit.
The design and materials used for the PLB have been subject to the various environmental

tests required by the standard — refer to environmental test results sections 2.3 — 2.11, 2.16,
2.18 and 2.19.

Clause 4.5.1 - Exterior Finish

Approximately 50% of the PLB case is of a high visible orange colour. See document
Y3-03-0896 (-) in annex C.

Clause 4.5.2.1 - Labelling (Battery)

The battery is marked with the battery type, voltage, expiration date and appropriate
precautions associated with its use, handling and disposal. See document Y3-03-0897 (-) in
annex C.

Clause 4.5.2.2 - Labelling (Resistance)

For Sunlight, seawater and Oil resistance see sections 2.18 (sunlight), 2.19 (oil resistance).

Further labelling resistance information can be found in document Y3-02-0755 (-) in
annex C.

Clause 4.5.2.2 - Labelling (Legibility)

The labelling on the PLB is of a high contrast to the background (white text on orange).
The manufacturer has declared that the labelling of the PLB complies with clause 4.5.2.2.
Further labelling information can be found in documents Y3-03-0898 (-) and Y3-02-0755 (-)

in annex C.

Clause 4.5.2.2.1 - Labelling on the PLB

The outside of the PLB is marked with the following:
a) Concise, unambiguous instructions for operation and testing of the PLB.
b) The warning: WARNING Use only in situations of grave and imminent danger

¢) The warning: NOTICE TO PUBLIC Do not remove if found. Report position to
authorities.

d) Space for 15 characters for the beacon identification code.
e) Serial number of the PLB.

f) Instructions to register the PLB with the appropriate authority.
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g) Space for registration sticker.

h) Note: the battery expiration date is printed on the battery pack and can be viewed
through the PLB’s opaque cover.

i) Compass safe distance value (1 meter).
The following instructions and / or details are marked on the outside of the PLB in
accordance with clause 4.5.2.2.2:

a) The identification of the manufacturer.

b) The PLB type number under which it was type tested (SATRO™ Model PLB-110).

c) The temperature operating range in degrees Celsius and Fahrenheit of the PLB
(-20°C to +55°C / -4°F to +131°F).

d) The Dangerous Goods transportation statement (no applicable date was seen).

e) The PLB antenna contains the text Point to Sky. The PLB body contains the text
GPS DO NOT COVER where the GPS antenna is located.

a) The phone number to be used to report inadvertent activation.

Clause 4.5.2.2.3 — For Category 2 PLBs

The manufacturer has declared that the SATRO™ Model PLB-110 is a category 1 PLB.

Clause 4.5.2.2.4 - GNSS Receiver Information

a) The PLB contains a GNSS receiver and the location of the GNSS antenna is
marked on the exterior of the PLB. A warning is provided not to obstruct the
antenna.

There is no indication on the PLB cover which states that the GNSS receiver should
be orient towards the sky.

b) The PLB provides a positive visual indication that the GNSS receiver has acquired a
location (distinct LED patterns).

c) Other than the information provided in a) above no further instructions are included
on the PLB which guide the operator towards maximizing self-locating performance.
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Clause 4.5.3 - Documentation

The user manual provides the following information:
a) Complete operating instructions for the PLB
b) Cautions and recommendations to prevent false alerts
c) Warning information including the misuse of the PLB is subject to fine.

d) General battery information (replacement (5 years), type, safety information
regarding use and disposal)

e) Instructions for the safe transportation or shipping of the PLB.

f) Information regarding the need to replace the battery after activation of the PLB and
how to determine if the PLB has been activated or the battery needs to be replaced

g) Information relating to the requirements of preventive maintenance

h) Minimum operating lifetime and operating and stowage temperature ranges

i) Licensing and registering the PLB

j) Actions to be taken in the case of false alerts, including contact details and in the
case of accidental activation of the PLB, the user should de-activate the PLB and

notify the appropriate search and rescue authorities.

A different phone number is provided than that included in the standard: the
manufacturer has confirmed that this is intentional and they believe it to be correct.

k) This clause is not applicable (applies to category 2 PLBs only)

[) Information that the PLB is appropriate for use in or around water and its tested
depth (10 meters for 5 mins) and time rating. The PLB is buoyant (but is not
designed to float) and that the PLB may not be substituted for a required EPIRB on
a vessel.

m) Information to guide the operator towards maximizing self-locating performance
including a warning not to obstruct the GNSS antenna’s view of the sky.

n) Information noting that the self-test shall only be performed within the first 5 minutes
of any hour

o) An overview of how the Cospas-Sarsat system operates
p) Beacon registration material and information

g) This clause is not applicable as the PLB does not have the capability to be
connected to an external GNSS receiver.
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Clause 4.5.4 — Packaging Labelling

The packaging provides the following information:
a) Category of the PLB and as per item | above (Clause 4.5.3 Documentation)
b) Temperature operation range in degrees C and degrees F
c) Expiration date of battery
d) Country Code that is coded in the 15 Hex ID
e) If the Country Code or unique national characteristics cannot be readily changed in

the field at nominal cost to another Country Code due to the configuration of the
PLB, a warning to that effect

Clause A20.1 — Controls and Indicators

See reference to clause 4.4.1 above.
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Clause A20.3 — Battery

See reference to clause 4.4.3 above.
Please provide evidence as per the clause.

Clause A20.4 — General Construction

See reference to clause 4.4.5 above.

Clause A20.5 — Exterior Finish

See reference to clause 4.5.1 above.

Clause A20.6 — Labelling

See reference to clauses 4.5.2.2 to 4.5.2.2.4 above.

Clause A20.7 — Documentation

See reference to clauses 4.5.3 and 4.5.4 above.
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SECTION 3

TEST EQUIPMENT USED
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3.1

TEST EQUIPMENT

List of absolute measuring and other principal items of test equipment.

Product Service

NPS

Instrument Manufacturer Type No. TE No. Calibration Calibration
Period Due
(months)

Section 2.2 Beacons - Initial Aliveness Test

Tester WS Technologies BT 100S 87 - TU

Hygrometer Rotronic 1-1000 3068 12 26-Jul-2012

Attenuator (20dB, 10W) Aeroflex / Weinschel 23-20-34 3160 12 10-Jun-2012

Attenuator (3dB, 20W) Aeroflex / Weinschel 23-03-34 3161 12 10-Jun-2012

ESA-E Series Spectrum Agilent E4402B 3348 12 6-Jun-2012

Analyser

Cable (2m, N Type) Rhophase NPS-1601-2000- 3357 12 20-Apr-2012
NPS

Section 2.3 Climatic — Dry Heat

Power Meter Hewlett Packard 436A 47 12 11-Jul-2012

Climatic Chamber Heraeus Votsch VM 04/100 85 - O/P Mon

Beacon Tester WS Technologies BT 100S 87 - TU

Rubidium Frequency Standard | Quartzlock A10-B 92 12 15-Jan-2012

Time Interval Analyser Yokogawa TAT720 181 12 1-Mar-2012

High Resolution Oscilloscope Gould 840 182 12 16-Mar-2012

Attenuator 10dB/10W) Trilithic HFP-50N 454 12 21-Jul-2012

Attenuator (10dB, 10W) Weinschel 23-10-34 470 12 23-Jun-2012

Signal Generator (100kHz to Hewlett Packard 8663A 1063 12 21-Feb-2012

2.6GHz)

Spectrum Analyser Hewlett Packard E4407B 1154 12 28-Jun-2012

Distress Beacon RF Unit TUV - 2445 - TU

Hygrometer Rotronic 1-1000 3068 12 26-Jul-2012

Termination (50ohm, 2W) Omni-Spectra 3001-6100 3081 12 7-Mar-2012

Termination (50ohm, 0.5W) Hewlett Packard HP11593A 3086 - TU

Attenuator (20dB, 10W) Aeroflex / Weinschel 23-20-34 3160 12 10-Jun-2012

Attenuator (3dB, 20W) Aeroflex / Weinschel 23-03-34 3161 12 10-Jun-2012

Power Sensor Agilent 8482A 3290 12 8-Dec-2011

ESA-E Series Spectrum Agilent E4402B 3348 12 6-Jun-2012

Analyser

Cable (1m, N type) Rhophase NPS-1601-1000- 3350 12 19-Apr-2012
NPS

Cable (2m, N Type) Rhophase NPS-1601-2000- 3356 12 20-Apr-2012
NPS

Cable (2m, N Type) Rhophase NPS-1601-2000- 3357 12 20-Apr-2012
NPS

Cable (2m, N Type) Rhophase NPS-1601-2000- 3358 12 20-Apr-2012
NPS

Rubidium Frequency Standard | Symmetricom 8040C 3490 12 8-Mar-2012

Signal Analyser Rohde & Schwarz FSQ 26 3545 12 23-Feb-2012

Humidity and Temperature R.S Components 1361C 3844 12 7-Feb-2012

Meter

Section 2.4 Climatic — Damp Heat

Beacon Tester WS Technologies BT 100S 87 - TU

Climatic Chamber Climatec Climatec 1 2124 12 22-Nov-2012

Chamber Montford 8ft Cubed 2127 12 17-May-2012

ESA-E Series Spectrum Agilent E4402B 3348 12 6-Jun-2012

Analyser

Cable (2m, N Type) Rhophase NPS-1601-2000- 3356 12 20-Apr-2012
NPS

Cable (2m, N Type) Rhophase NPS-1601-2000- 3357 12 20-Apr-2012
NPS

Cable (2m, N Type) Rhophase NPS-1601-2000- 3358 12 20-Apr-2012
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Instrument Manufacturer Type No. TE No. Calibration Calibration
Period Due
(months)

Section 2.5 Climatic - Low Temperature

Power Meter Hewlett Packard 436A 47 12 11-Jul-2012

Beacon Tester WS Technologies BT 100S 87 - TU

Signal Generator Hewlett Packard 8644A 96 12 15-Apr-2012

Attenuator 10dB/10W) Trilithic HFP-50N 454 12 21-Jul-2012

Chamber Montford 8ft Cubed 2127 12 17-May-2012

Beacon RF Unit TUV N/A 3066 - TU

Termination (500hm, 6W) Micronde R404613 3074 12 17-Mar-2012

Termination (50ohm, 1W) Suhner 3080 12 7-Mar-2012

Attenuator (20dB, 10W) Aeroflex / Weinschel 23-20-34 3160 12 10-Jun-2012

Attenuator (3dB, 20W) Aeroflex / Weinschel 23-03-34 3161 12 10-Jun-2012

Bandpass Filter Trilithic 5BE406/35-1-AA 3205 12 15-Aug-2012

Time Interval Analyser Yokogawa TA720 704510 3253 12 8-Nov-2011

ScopeCorder Yokogawa DL750 701210 3254 12 8-Nov-2011

Power Sensor Agilent 8482A 3290 12 8-Dec-2011

ESA-E Series Spectrum Agilent E4402B 3348 12 6-Jun-2012

Analyser

Cable (1m, N type) Rhophase NPS-1601-1000- 3350 12 19-Apr-2012
NPS

Cable (1m, N Type) Rhophase NPS-1601-1000- 3353 12 19-Apr-2012
NPS

Cable (1m, N Type) Rhophase NPS-1601-1000- 3354 12 19-Apr-2012
NPS

Cable (2m, N Type) Rhophase NPS-1601-2000- 3355 12 20-Apr-2012
NPS

Cable (2m, N Type) Rhophase NPS-1601-2000- 3356 12 20-Apr-2012
NPS

Cable (2m, N Type) Rhophase NPS-1601-2000- 3357 12 20-Apr-2012
NPS

Cable (2m, N Type) Rhophase NPS-1601-2000- 3358 12 20-Apr-2012
NPS

Rubidium Frequency Standard | Symmetricom 8040C 3490 12 8-Mar-2012

Signal Analyser Rohde & Schwarz FSQ 26 3545 12 23-Feb-2012

Humidity and Temperature R.S Components 1361C 3844 12 7-Feb-2012

Meter

Section 2.7 Vibration - Sine

Beacon Tester WS Technologies BT 100S 87 - TU

Spectrum Analyser Hewlett Packard E4407B 1154 12 28-Jun-2012

Vibrator Derritron VP400 2286 6 2-Dec-2011

Accelerometer Endevco 7254A-10 2521 6 21-Jan-2012

Charge Amplifier Endevco 133 3192 12 15-Jul-2012

Cable (2m, N Type) Rhophase NPS-1601-2000- 3358 12 20-Apr-2012
NPS

Isotron Accelerometer Endevco 256-10 3383 6 15-Jan-2012

Vibration Controller (8 Ch) m + p International VibPilot 8 3780 12 18-Apr-2012

Monopole Antenna TUV n/a 3984 - TU

Section 2.7 ENV - Bump

Transient Test Bounce Savage and Parsons SAVAGE AND 2512 12 17-Feb-2013

machine PARSONS

Clock Timer Radio Spares 427-590 4043 12 1-Mar-2013

10 meter Tape Measure Stanley Fatmax 10m/33' 4072 - TU
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Instrument Manufacturer Type No. TE No. Calibration Calibration
Period Due
(months)

Section 2.8 Climatic - Corrosion

Weiss Technik (T) Weiss Technik SALT MIST 2121 12 1-Dec-2011
Montford F43 Montford 4FT CUBED 2126 12 1-Jun-2012
Balance Geniweigher GM-11K 2334 12 14-Mar-2012
pH Meter Jenway 3310 2335 - TU

Data Logging Thermometer Digitron 2098T 2348 12 18-Oct-2012
Temperature Logger Digitron 2098T 2479 12 19-Oct-2012
Balance Sartorius HK160 2678 12 14-Mar-2012
Climatic Chamber Climatec Drive-In 2848 12 15-Mar-2012
Receptacle (100mm dia Embee 100mm 3321 - TU

Nominal)

Density bottle Technico 25mL 3322 - TU
Thermocouple Unknown Type T 3415 24 24-Feb-2013

Thermocouple

Section 2.9 ENV - Drop / Topple

Beacon Tester WS Technologies BT 100S 87 - TU
Spectrum Analyser Hewlett Packard E4407B 1154 12 28-Jun-2012
Climatic Chamber Climatec Climatec 1 2124 12 26-Nov-2011
Hardwood Block Unknown ELM 2650 - TU

5 m tape measure Stanley Fatmax 5 m 3712 - TU
Monopole Antenna TUV n/a 3984 - TU

Clock Timer Radio Spares 427-590 4043 12 1-Mar-2013
10 meter Tape Measure Stanley Fatmax 10m/33' 4072 - TU

Section 2.10 Climatic - Thermal Shock

Beacon Tester WS Technologies BT 100S 87 - TU

Over Pressure (T) ASL (TUV) 0TO 15 PSI 2125 - TU

Balance Geniweigher GM-11K 2334 12 14-Mar-2012
Thermometer Digitron T208 2340 12 6-Dec-2011
Digital Pressure Gauge Druck DPI 700 2342 12 30-Aug-2012
Climatic Chamber Climatec CLIMATEC 3 2846 12 8-Apr-2012
Switching Unit Rohde & Schwarz SSCU-GW04 3145 - TU

ESA-E Series Spectrum Agilent E4402B 3348 12 6-Jun-2012

Analyser

Monopole Antenna TUV n/a 3984 - TU

Section 2.11 Climatic — Immersion

Climatic Chamber Climatec Climatec 1 2124 12 22-Nov-2012
Balance Geniweigher GM-11K 2334 12 14-Mar-2012
Digital Thermometer Digitron T208 2831 12 26-Jul-2012
Thermocouple Unknown Type T 3415 24 24-Feb-2013

Thermocouple

940 litre Tank Unknown 940 litre 3574 - TU
Electronic Scales Advantest CBK 16 3958 12 27-Jun-2012
10 meter Tape Measure Stanley Fatmax 10m/33' 4073 - TU
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Instrument Manufacturer Type No. TE No. Calibration Calibration
Period Due
(months)
Section 2.12 Beacons - Spurious Emissions
Climatic Chamber Heraeus Votsch VM 04/100 85 - O/P Mon
Rubidium Frequency Quartzlock A10-B 92 12 15-Jan-2012
Standard
Antenna (Double Ridge EMCO 3115 235 12 14-Nov-2012
Guide, 1GHz-18GHz)
Dual Power Supply Unit Thurlby PL320 288 - TU
Spectrum Analyser Hewlett Packard E4407B 1154 12 28-Jun-2012
Pre-Amplifier Phase One PS04-0086 1533 12 20-Sep-2012
Mast Controller Inn-Co GmbH CO 1000 1606 - TU
Antenna (Bilog) Chase CBL6143 2904 24 12-May-2013
Hygrometer Rotronic 1-1000 3068 12 26-Jul-2012
Attenuator (20dB, 10W) Aeroflex / Weinschel 23-20-34 3159 12 10-Jun-2012
Thermocouple Thermometer Fluke 51 3174 12 6-Sep-2012
Cable (1m, N Type) Rhophase NPS-1601-1000- 3352 12 19-Apr-2012
NPS
EMI Test Receiver Rohde & Schwarz ESU40 3506 12 29-Sep-2012
Tilt Antenna Mast maturo Gmbh TAM 4.0-P 3916 - TU
Mast Controller maturo Gmbh NCD 3917 - TU
Low Noise Amplifier Wright Technologies APS04-0085 3969 12 8-Jul-2012
Section 2.13 Beacons - Battery Current Measurements
Termination (50Q) Diamond Antenna DL-30N 337 12 16-Sep-2012
Hygrometer Rotronic 1-1000 3068 12 26-Jul-2012
Termination (50ohm, 15W) Diamond Antenna DL-30N 3097 12 11-May-2012
Resistor (Nominal 0.250hm) TUV 2x RS Components | 3343 12 21-Oct-2011
188-071 R5/100W
Resistors
Data Logger Pico Technology Ltd ADC-16 3414 12 30-Jun-2012
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NPS

Instrument Manufacturer Type No. TE No. Calibration Calibration
Period Due
(months)

Section 2.13 and 2.12 Beacons - Operating Lifetime and Self Test

Climatic Chamber Heraeus Votsch VMT 04/30 40 - O/P Mon

Power Meter Hewlett Packard 436A 47 12 11-Jul-2012

Beacon Tester WS Technologies BT 100S 87 - TU

Rubidium Frequency Standard | Quartzlock A10-B 92 12 15-Jan-2012

Signal Generator Hewlett Packard 8644A 96 12 15-Apr-2012

Spectrum Analyser Agilent E7405A 1410 12 22-Jul-2012

Beacon RF Unit TUV N/A 3066 - TU

Hygrometer Rotronic 1-1000 3068 12 26-Jul-2012

Attenuator (20dB, 10W) Aeroflex / Weinschel 23-20-34 3158 12 23-Jun-2012

Attenuator (20dB, 10W) Aeroflex / Weinschel 23-20-34 3159 12 10-Jun-2012

Attenuator (3dB, 20W) Aeroflex / Weinschel 23-03-34 3161 12 10-Jun-2012

Thermocouple Thermometer Fluke 51 3174 12 6-Sep-2012

Bandpass Filter Trilithic 5BE406/35-1-AA 3207 12 15-Aug-2012

Time Interval Analyser Yokogawa TA720 704510 3253 12 8-Nov-2011

ScopeCorder Yokogawa DL750 701210 3254 12 8-Nov-2011

Power Sensor Agilent 8482A 3289 12 8-Dec-2011

ESA-E Series Spectrum Agilent E4402B 3348 12 6-Jun-2012

Analyser

Cable (1m, N Type) Rhophase NPS-1601-1000- 3351 12 19-Apr-2012
NPS

Cable (1m, N Type) Rhophase NPS-1601-1000- 3352 12 19-Apr-2012
NPS

Cable (1m, N Type) Rhophase NPS-1601-1000- 3353 12 19-Apr-2012
NPS

Cable (1m, N Type) Rhophase NPS-1601-1000- 3354 12 19-Apr-2012
NPS

Bandpass Filter Trilithic 5BE121.55/35-3- 3410 12 15-Aug-2012
BA

Section 2.16 Climatic - Buoyancy

Weighing Equip | Geniweigher | GM-11K | 2334 12 | 28-Mar-2012

Section 2.17 Beacons - 121 Modulation Characteristics

Climatic Chamber Heraeus Votsch VMT 04/30 40 - O/P Mon

Attenuator (10dB, 10W) Weinschel 23-10-34 470 12 23-Jun-2012

Spectrum Analyser Rohde & Schwarz FSU26 2747 12 12-Nov-2011*

Oscilloscope Lecroy 9370 2832 12 25-Oct-2012

Hygrometer Rotronic 1-1000 3068 12 26-Jul-2012

Attenuator (20dB, 10W) Aeroflex / Weinschel 23-20-34 3158 12 23-Jun-2012

Thermocouple Thermometer Fluke 51 3174 12 6-Sep-2012

ESA-E Series Spectrum Agilent E4402B 3348 12 6-Jun-2012

Analyser

Cable (2m, N Type) Rhophase NPS-1601-2000- 3357 12 20-Apr-2012
NPS

Section 2.17 Beacons — 121 Antenna Characteristics

Antenna, (Tuned Dipole Set) Roberts Antenna A-100 569 - TU

Spectrum Analyser Hewlett Packard 8568B 571 12 7-Mar-2012

Antenna Mast EMCO 1050 1707 - TU

Turntable Controller Various RH253 1708 - TU

Open Area Site 2 TUV OATS2 1850 36 TU

Turntable Interface Various RH-253.6 1855 - TU

Bilog Antenna Schaffner CBL6143 1858 24 9-Aug-2012

Antenna Tower 6M EMCO 1050 1859 - TU

Roberts Antenna 406MHz Compliance Design 1860 24 TU

EMI Test Receiver Rohde & Schwarz ESIB26 3763 12 11-Jan-2012

Section 2.17 Radio (Tx) - Occupied Bandwidth

Attenuator: 10dB/20W Narda 766-10 480 12 21-Jul-2012

Spectrum Analyser Rohde & Schwarz FSU26 2747 12 18-Nov-2012

Hygrometer Rotronic 1-1000 2891 12 3-May-2012

Attenuator (20dB, 10W) Aeroflex / Weinschel 23-20-34 3158 12 23-Jun-2012

Cable (1m, N type) Rhophase NPS-1601-1000- 3350 12 19-Apr-2012

*In calibration at time of use.
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Repeater Display

Instrument Manufacturer Type No. TE No. Calibration Calibration
Period Due
(months)

Section 2.20 EMC - Compass Safe Distance

Sussex Helmholtz Coil Various 88771 327 - TU

Magnetometer Bartington MAGO01 671 36 3-Sep-2011

Hygrometer Rotronic A1l 2760 12 26-Jul-2012

Compass Verification Unit TUV CvuU 3579 - TU

Handheld Digital Multimeter Agilent U1241A 3626 12 14-Sep-2011

Marine Binacle Compass with Cassens & Plath Compass: Type 11 3834 - TU

TU — Traceability Unscheduled
OP MON - Output Monitored with Calibrated Equipment
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SECTION 4

PHOTOGRAPHS
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4.1 PHOTOGRAPHS OF EQUIPMENT UNDER TEST (EUT)

Not Property of TUY
:

w3

CENTIMETRES :
[
|

Front View - Antenna Stored

Rear View - Antenna Stored
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Antenna Extended
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SECTION 5

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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51 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

o

UKAS

TESTING

This report relates only to the actual item/items tested.

Our UKAS Accreditation does not cover opinions and interpretations and any expressed are outside
the scope of our UKAS Accreditation.

Results of tests not covered by our UKAS Accreditation Schedule are marked NUA
(Not UKAS Accredited).

This report must not be reproduced, except in its entirety, without the written permission of
TOV SUD Product Service Limited

© 2012 TUV SUD Product Service Limited
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ANNEX A

COSPAS-SARSAT TYPE APPROVAL CERTIFICATE
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Database ID:

TAC Number: |225 TAC Date: 05-Mar-12 TAC Rev Date:

[ I e N D F
Beacon Model Name: |SATROTM, PLB-110

Additional Names:

Manufacturer: ‘ Astronics DME Corporation |

L. SR e o | e P |
L i4Uﬁ-Uj 7 MHz i In Production: Yes Class: |2
Type: ‘pLB ‘ Tested Life:

FF=Float Free (24 / 48 hrs)

Battery: Lithium Manganese Dioxide,
b Mosnmntiin 2w O NTITA P A demm nt anllo
Ddald>ULLG, 3 A LRLL2A LD ATLYRPS) Wlly
Manufacturer (Model, No of Cells)
Protocols Tested: |NL SL ‘ Protocol Notes: U=User; UL=User-Location;
Self Test: SL=Standard Location; NL=Ndational Location
Self Test RF: Self Test RF (Short/Long): [Short |
Self Test Format ‘LOﬂg Self Test Consistent ‘ch ‘
Flag: with 15 Hex ID:
Homer Freg: [121.5 MEZ \ Homer Duty Ovele [ogos \
EE L I e B ‘ ‘ LTEUILICE L’ I.J \_,JLIE ‘ ‘
Homer Power: 150 mW i
Strobe Light: Yes | Strobe Brightness: [Unknown |
Strobe Duty Cycle; ‘21 flashes/min ‘
Nav Device: llﬂt !
- e m GPS receiver by GTOP, model: F GPMMOP A 6R
Nav Device Model: ’ i
Separable Antenna: ‘NO
Antenna Model: Integrated antenna
Additional GNSS Self-test (1 message of 520 msec), non-operational buoyancy (floats in salt or fresh water)
Functions:

PLB-110 floats in fresh or salt water, however it was not designed and not approved for operation
from water, thus its buoyancy is considered to be a non-operational feature. The model “SATROTM,
PLB-110" has been tested and approved for operation in PLB configurations, i.e. “on ground” and
“above ground”. Approved for message encoding with Standard Location Protocol for PLB with
Serial Number and National ocation Protocol for PLB.

Comments General:

TAC Rev History:

Database ID:
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ANNEX B

SOLAR RADIATION TEST REPORT
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TEST REPORT: T191020690-CHM11-CCK
Diate: 25 NOV 2011 Tel: +65 68851322 Fax: +65 6778430
Client's Ref: - Email: tai-hos lin@tuv-sud-psh.sg

Hoie: This report Is isued subject fo e Testing and Certification Reguiaions of the TOV 200 Growp and the
General Tems and Conditions of Business of TOV 30D PEE Fie Lid. In addBon, Bis repart Is govemsd by the
Berm:s sef out within this report.

Choose certainty.

Add valus.
SUBJECT
Solar Radiation Test on Personal Locator Beacon (PLB)
CLIENT
Astronics DME Corporation
£330 NW 16" Temace
Fort Lauderdale
Florida 33309
Usa
Attn - Mr Enic Hiner
SAMPLE SUBMISSION DATE
31 Oct 2011
DATE TEST CONDUCTED
04 Nov to 07 Nov 2011
DESCRIPTION OF SAMPLE
Two units of PLB were submitted by the above client.
Maodel © ANT 3 SNE300
TOv s0D PE8
Labaratory: Fhare - +655855 1383 Fiegional Head Office:
TV 500 PSE Pre Led. Fex: -S5E7TEBETD T 500 Asia Pacific Pre. Lad.
No.1 Scmnce Dask Deve Eﬂﬁﬁﬂwmm 3 Sciance Park Drive, S4-0105
Singepare 115221 e s2nag The Franklin, Singapore 115223
g Co. fizg - 12500265 7R o Page 1 of 4
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TEST REPORT: 7191020630-CHM11-CCK

METHOD OF TEST

1. IEC 60945 - 2002
“‘Maritime navigation and radiccommunication equipment and systems —
General requirements — Methods of testing and required test results®
Clause 3.10 : Solar radiation (portable equipment)

2 IEC B0D68-2-5 - 2010
“Environmental testing — Part 2-5 ; Tests —
Test Sa: Simulated solar radiation at ground level and guidance for solar radiation testing®

Chamber used

Light source

Total iradiance
Chamber temperature

Black standard temperature

Relative humidity
Test duration

3 150 105-A02 - 1993
“Grey scale for change in colour (including half-steps]”

The Grey Scale (IS0 105-A02) for assessing colour change ranges from 1 to 5:
5 : No perceived difference in-colour between the exposed and unexposed areas
1 : Greatest contrast in colour between the exposed and unexposed areas

25 NOW 2011

P50 Singapors

Atlas Solar Simulator Type SCE00
Metal halide lamp 2 500 W

1,120 Wim® £ 10% at 280 to 3,000 nm
40+ 2°C

65+ 2°C

70+ 5%

80 hours

RESULTS
Sitface Wisual Assessment after 80 hours of
Sample Tested Simulated Solar Radiation Exposure
(refer photographs attached)
Mo blistering, cracking, chalking nor deformation of tested surfaces
Transparent Mo visible colour change to blue cover
Blue Cover Mo visible colour change to white, green and red prints
ANT 3 Slight fading of orange-coloured button, Grey Scale 4-5
SHE300
Drlangr:'; Mo blistering, cracking, chalking nor deformation of tested surfaces
ml':‘l{;:e Slight fading of orange-coloured surface, Grey Scale 4-5

MNote:  Solar radiation test profiles are enclosed in Annex.

Document 75914042 Report 03 Issue 1
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TECHMNICAL EXECUTIVE

P

-

MRS WONG-LIN TAI HOE
PRODUCT MANAGER
COATINGS

CHEMICAL & MATERIALS
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TEST REPORT: 7191020690-CHM11-CCK
25 NOV 2011
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Before Test
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After B0 hours of Solar Radiation Test

Page 3 of 4

Document 75914042 Report 03 Issue 1 Page B.4 of B.5



TEST REPORT: 7191020690-CHM11-CCK
25 NOW 2011

F35H Singapore

Plaase nots that this Report is isaued under the following terma:

1. This report apples o the sampie of the specific productiequipment given at the time of its testing'calibration. The resuits ane not used o
indicate or imply that they are appbcable to ofher similar items. In addition, such resulis must not be w=ad fo indicate or imply that TLV 3LD
P5SE approves. recommends o endorses the manufacturer, supglier or user of such productiequipment, o that TUW SUD PSEB in any way
“guaraniees” the later perormance of the productiequipment Uinless otherwise siated i this report, no tests were conductsd fo determine
lomg term effiects of using the specific product sauipment.

2 The samplels merdoned in this report islare submitied/supplicdmanufachered by e Clent TUW SOD FSE thersfore assumes no
responskility for the accuracy of mformation on the brand name, model numksr, ofigin of manufocture, consignment or any information
suppiied.

3. Mothing in this report shal be interpreted to mean that TV 500 P33 has verfied or ascerained any endorsement or masks from any ofer
testing aurthority or bodies that may be found on that sample.

4 This report shall ot be reproduced wholy o in parts and no reference shall be made by the Clent to TOV 50D PSB or to the repart o
resuits furrished oy TUW SUD PEE in any advertsements or sales promotion.

5. Unless otherwise stated, the tests were carried out in TUW SUD PSE Pie Lid, No.1 Science Park Drive Singapors 118221,

Juty 2011

Page 4 of 4
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ANNEX C

CUSTOMER SUPPLIED INFORMATION
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Document No. ¥3-02-0750 (A

Asrronics

DME CORPORATION

TEST REPORT
FOR
SATRO™ MODEL PLB-110 GLOVED HAND
ACTIVATION

Prepared by:

Astronics DME Corporation
§830 NW 16™ Terrace
Ft. Lauderdale, Florida 33309

NOTICE IS HEREBY GIVEN THAT ALL DATA CONTAINED IN, REVEALED BY, OR SHOWM IN THIS DOCUMENT ARE
PROPRIETARY AMND BELONGS TO DME CORP., FT. LAUDERDALE, FLORIDA. IT I FURMISHED AND RECEIWWED IM
CONFIDEMCE SOLELY FOR INFORMATIOMAL PURPOQSES OF THE RECIPIENT FOR THE PURPOSES HEREWITH

TRANSMITTED. NOME OF THE INFORMATION CONTAINED HEREIN SHALL BE USED FOR ANY OTHER PURPOSES OR
DUPLICATED IN WHOLE OR IN PART WITHOUT PRIOR AUTHORIZATION OF DME CORP.

8830 N.W. 16th Temace, Fort Lauderdale, FL 33308
(954) 975-2100 *Fax (2954) 878-3313 * www_astronics.com

Please note: document Y3-02-0750 (A) has been truncated for inclusion in this document. Annexes
C to I should be referred to in the Manufacturers original document.
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%3-02-0750 (A
REVISIONS
Revigion Date Change Descripticn Approval
- 1730812 ECO # 19487 E HIMER
A SMn2 ECD# 19630 H.CANTAVE
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T3-02-0750 (A
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W3-02-0750 (&
1.0 REASOM FOR TEST
This: report describes the inspections and tests that were performed to demonstrate that the
SATRO™ Model PLB-110 Personal Locator Beacon (PLE) meets the control requirements
of RTCM Stamdard 110102, with Amendment 1, dated August 23, 2010, when controls are
operated by persons wearing immersion suit gloves.
2.0 REFERENCE DOCUMENTS
Regulatory

= RTCM Standard 11010.2, with Amendment 1 - Standard for 406 MHz Satellite
Personal Locator Beacons (PLBs), dated Auvgust 23, 2010.

Astronics DME Documents/Drawings
¢ PILB, Category 1, Class 2, PN P3-03-0060 Rev (-), refer to Appendix C.
& jAszsembly, Final, PLE, PN A3-06-3102 Rev (C), referto Appendic D.

* Top Case, Overmolded, PLB, PN A1-13-2175 Rev (A), refer to Appendix E and Rev
(B) refer to Appendix F.

= (Case, Bottom, PLB, PN A1-18-2173 Rev (B), refer to Appendix .
= PWa, PLE, PN A3-0F-1073 Rewv (C), refer to Appendix H.
o Battery Fack, PR 43-03-1025 Rev (B), refer to Appendix |
& Y3-020749 - Test Procedure, PLE, Gloved Hand Activation
3.0 TEST CONDITIONS

Each test arficle listed in 4.0 was tested using the following test personnel:
= (ne male and one female, between 18 and 30 years old
= (ne male and one female, between 31 and 65 years old.

Each test arficle listed in 4.0 was tested under the following conditions:

= Ambient temperature +15 to +35° C; relative humidity not greater than 85%; and
pressure 84 to 107 kPa.

* _Cold scaked at -20° C for a minimum of 1 howr.
The test equipment used is recorded on the Test Data Sheet.

Testing was accomplished at Astronics DME Corporation, 6830 NW 16th Terrace, Fort
Lauderdale, Florida, 33309

40 DESCRIPTION OF TEST ARTICLES
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%3-02-0750 (A
Refer to Appendix B,

= 1 each, PLE, PN P3-03-0060, rev. (-} or later revision, using top case, PH A1-18-
2175, revision B, (high activation force controls); bottom case, PN A1-18-2173,
revision B; PWA, PN A3-07-1075-001, revision C; battery pack, PN A3-03-1025-D01,
revision B; and assembled per PN A3-06-3102-001, revision C. High activation force
controle refer to the force required to depress the GPS & self test and ON/OFF
buttons (after the cover is rotated to exposed the ON/OFF button). Activation force is
nominally & pounds.

= 1 each, PLE, PN P3-03-0060, rev. (-} or later revision, using top case, PH A1-18-
2175, revision C, (low activation force controls); bottom case, PN A1-18-2173,
revision B; PWA, PN A3-07-1075-001, revision C; battery pack, PN A3-03-1025-D01,
revision B; and assembled per PN A3-06-3102-001, revision C. Low activation force
controle refer to the force reguired to depress the GPS & zelf test and ON/OFF
buttons (after the cover is rotated to expose the ON/OFF button). Activation force is
nominally 4 pounds.

2.0  DISPOSITION OF TEST ARTICLES
After the conclusion of all ingpections and test the test articles shall be retained in the
Engineering Bond Area.
6.0 DESCRIPTION OF TEST APPARATUS
Refer to the “TEST EQUIPMENT USED" section on the Test Data Shest in Appendix A
7.0  TEST RESULTS

The PLB-110 PN P3-03-0060 met the requirements of Test Procedure ¥3-02-0749 PLB
Gloved Hand Activation. See attached Test Data Sheet in Appendix A.

All test personnel were able to perform the required actions using one gloved hand.
However, test personnel did use other parts of their body to help manipulate getting the
antenna into the up position or to assist in pushing the Self Test/GPS activation button.

An alternative method was used to activate the GPS & self teat button for the 31-65 year old
female test subject. The immersion suit armiglove was a large size and did not fit properly
on this subject (with small hands).

A section of immersion suit material was cut from the sleeve of the immersion suit amiglove
and the immersion suit section was then used to surmround the test article for activation of the
GPB & self test button.

Photos of test personnel performing the test procedure are shown in Figure 1, Figure 2, and
Figure 3.

[
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Y3-02-0750 (A
8.0 CONCLUSION

The SATRO™ Model FLE-110 Personal Locator Beacon (PLB) meets the control
requirements of RTCM Standard 110102, with Amendment 1, dated August 23, 2010, when
controls are operated by persons wearing immersion suit gloves or applying activation force
through eguivalent immersion suit material.

[F¥]
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Y3-02-0750 (A
APPENDIX A TEST DATA SHEETS
FROIATES 1)
APPEMNCME A TEST DATH SHEET
Test Data Sheet ok - A
B e
Unit Deserlptior: _£4.04 - 110 PN (-5 -068 Serial Mo, (g0 —urid = I e
Tes Teshnisins _MALNLY fipel) [F !'if-t_T) Dates_ [
Quality Assurance: Drate;
TEST EQLMPMENT USED
i DAE Corvirol Me. o Calsration Date
Dascription Modsl No. S o Lasi Due
WET feaypn Toler [4T 190 Avs Sy L
FLukE £ o l#rd T Tyl
Tomg [hpuiee #7 | dosey gt et | 553 .l‘_,r"ia,:?",-',r r,r'.g,.:f;.a
Para. Deacription | Min. | Fmauits | Wiax. | Test Results
Qualty  PIF
Mamual Gantrol Activation, wWith Immersion Sult Glowed Hands, Ambient Test
25 | Pefam Sl Tee ;‘i__': e e (EF
526 Amgveta AL Mk _ﬁ‘m Mia (B
| f— el T Tamp
[828 | jusgmant and cbesnatens | | #r
Manual Control Activation, with Immemsion Suilt Gloved Hands, Low Tesnpe rature Test
(828 |Petwmaarres 0212 (R [ | Cores [ mi @
lear Prrform Geb Tege Gt 371 [M} WA | e Cress | BA mr
638 | esveeen Dot 297 {ﬂ«-ﬁ‘] [T - i cg:r_"_
£39 |eonetere Set 203 [Gved) | own | Tores | mam ®r
8312 Arcend emblent condidons, pasatall ':'-!-‘.r'l'li'l'lp
r
jigrrient and che oS ann Ll Bhack i @'
£28 Dhasrvations: w_.'&'%ﬁ [ digl fedbgtfpes i bias 47 mg;{a
4 THE ’ o
6.3.120meervations: f~ .37 JLXT JAg Tech (Lo A ﬁ.l"'f.tr.w::iP o/0hd
A
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Unit Deserigtion: L5 —[ip

PIN; g3 Cowe  Serial No.i 192 7 - Bk A o e

o
Tost Techrician: feale (47-38) " Congedie  Date: _t L) 1
Guaity Assurancel Date: £ie Joz
TEST EQUIPMENT WSED
EME Cartrol Mo, ar Calbeation Dabs
Description Kadal No. Serial Mo, Last Due
WT_denep Teshr |8T i00 Aus 5oy woafis
Fivte £ il &5t 745/
Ty Chmoede o #F | Aomcwied fomy | 553 P s i Fe A |
Fara, Description | Mir. | Results | Max_ Test Results
Cwality PiF
Manual Gontrol Activation, with immersion Suit Gloved Hands, Am bignt Test
628 Parform Sef Test S0 420 B wie | o check | i
] Aoiheste LB ol _.imﬂ [y @F
| 2 Tomp
! Riscni airkin| coviblions, passlad T N .
i&za gt el someevationa I.";.r.u‘:""’“‘ @
Mamual Contral Activation, with immersion Suit Gloved Hands, Low Temperature Tost
635 Bt Sell Test Biv & e |y ches e G
837 |retomserrest MWD Bt 22 | owm | _ones | wa BF
B3E Acthate Ll Rw R Dest Zod e | Y chesk | W il
848 Hofisbe LD e B ged We | v Chek M {Br
LR P —— '%Tm
i [uEgrran gired saereRions W Chack A dr

Y3-02-0730 (A
WA T2-07 49 -]
AFPENDIX A TEST DATA SBHEET
TestDataSheet . ... 5.
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APPENDIX A TEST DATA SHEET

Test Data Sheet

300 0748 £)

fa! A
dpog —dE Lo Supe

Un¥ Deseriptiorn: P78 ST PN P2 - -0Ln  Seral Moo 4087 e d  foeiae Giree
i
Test Tachniclan: Dhye fvaigh WK ?HE-] Diate: _,L,_J.'_‘_&
Cuality Assuranca: _{z-- 2.7 2 Crate: —Z:-qu——’r s
TEST EQUIPMENT WSED
_ - DIME Gomral No. of Gallbretion Date
Deseripion Model Mo Serial Na Last Due
5T Asaren duy | BT foo AUS S0 ¥§ ALY/,
FIuEF £7 Pk e S v/
o _ e A0, - N x
g ¢ ki, 1 otz  pkpipy | S5 3 LA .:.ﬂ-?.FjJ’:‘S‘-L
Para. | Deseription [ Min. [ Results | Max. | Teat Resultz |
1 Quality P

| Manual Contral Astivation, with Immersion Suit Gloved Hamds, Ambiprt Test

B 5h Ak T+ Chee o
526 Parrorm Sef Tegt iy i) i, _ ¥ Chack L {g
BEOE Actusia PLE i, " Chack P =
" ) W Tamp
Ricand arebies condliong paas'= - y
8218 jsdgmant and cooenmtinns A v’f Ll (BF
T Chock
Manual Contral Activation, with Immersion Suit Gloved Hands, Low Tempernature Test
538 | PermSerTes Host.Lay ik Wit | creck | Nk (B
857 Periomm Sef Test Byot 53 - far g M [ Check His {EJF
518 Acthaln L8 Bt 307 - Rorf Wi " &
&ag Acshaie BLE ':")'l.,--",-r a0 - ﬁ?&r—j [T o Crock M ﬁ F
8.312 | Recow ambient condtions, peeaital Terp |
| jugigment ard obzcrvatons Wi | WA -ﬁF |
_F Check |
B.28 Observations;
6.3.12 Obsarvations: LhFD0kw Sady Aar o apnil & Sl chdernd:
Al g )
il
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Y3-02-0730 (A
Y302-0749 ()
APPENDIE & TEST DWATA SHEET
Test Data Sheet . .o, 0
Unit Descrstion; (43 =g Pt (9 =03-cope SarialMog A T Aeed R e e
_—— x a e
Tast Tachmician: (il _ Pz iw.’.& LFIE S Data :‘;":ffggﬂ
Crualiity Aasuranne : St df7 Date: Jﬂ#;{::a
TEET EQUIPMENT USED
. DRAE Cantral Mo, ar Calibration iate |
Cecriplicn Model No Serial Mo, Last Dua_
WeT Geqpa 1850 [AT po0 #Y5 TG ¥ ey e
Fl e ie7 _ i3 9 s v
Temp Ll el #) isocwtes Feany I Foa -'J,':..'.P.-"l/f ¢ i d
Para. Dees.crption | Win, | Results | Max. | Test Results |
Quality PF |
| Manual Contrel Activation, with Immarsion Suit Gloved Hands, AmblontTast
625 Perice Self Test 427 227 2eer | m Ay »F
828 Agivala FLE W | v e (T BF
el
#noor ambient condtione, pacwitl —_—
528 adgrnent and Ubtamaiﬂ:ﬂap L _£ A, fE'F
Manual Comtrol Activation, with Immersion Suit Gloved Hands, Low Tempaerature Test

838 Zadforrn Sa Tast DT 261 e M| cneck | W

&

837 Perdorn Setf Test fa 5 - WA (B
B.3.8 Activato PLE Guset 385 - Rag® Wi v Chock T Be
8,38 Belivat= PLE dayr 5 - Rupry KA v Gheck BA @r
i
8.312 Fecord ambient condifionz, paas=El i = Tema I - | e
udgltl and chearvations : 1 LA
! v Check | l

625 Ocasnvations. LM o
AV

6.3.12 Obsarvations: _LAED T
Drorn g s Cumadppuede =adds iy
gl woled '

ooty — f Aol gl e

Al

Document 75914042 Report 03 Issue 1

A4

Product Service

Page C.11 of C.40



Product Service

Y¥3-0240750 (A

APPENDIX B PHOTOS DURING TESTING

PLB, PN P3-03-0080, rev. (-) or later revigion, using top case,
PM A1-18-2175, revision B, (high activation force controls);
bottomn case, PN A1-18-2173, revision B; PWA, PN A3-07-
1075-001, revision C; battery pack, PN A3-03-1025-001,
revigion B; and assembled per PN A3-06-3102-001, revision C

FLEB, PN P3-03-0060, rev. (-) or later revision, using top case,
PHN A1-18-2175, revision C, (low activation force controls);
bottom case, PM A1-18-2173, revision B, PWA, PN A3-07-
10732-001, revision C; battery pack, PN A3-03-1025-001,
revision B; and assembled per PN A3-06-3102-001, revizion C

Figure 1 PLB Systems Under Test

E-1
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¥ 30207350 (A

Alternative method used to activate the GPS & self test button.
The immersion suit glove was a large size and did not fit the
31-65 year old female making it difficult to manipulate the PLB
GP3S & self test button. The same maternial uzed for the
immersion suit was used and the test person was then able to
activate the button.

Figure 2 Alternative test method for activating GPS
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¥3-02-0750 (A

Figiure * Photos of test personnel performing test
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Document No. Y3-03-0899 (-)

As mON’ Cs ECO # 19480

DME CORPORATION

PLB Controls and Indicators Declaration

The Astronics DME Corporation Model PLB-110 controls and indicators are designed to comply

1th tha ramrormanto Al fManoa A A 1 AFDTOA 110IN0 T Tha fallaunang raaniramanta nmdls
with the FOQUITCAIICHLS O adUoC o O i wdvi 1ivives . 20 i0n0WHIE ICUIICHICINS anas/or

characteristics are provided:

» All controls are clearly and durably marked (Ref. DME Corporation Engineering Abrasion
Test Renort Y3-02-0735)

Test Report Y3-02-0755).

e All controls are designed to prevent accidental activation and require at least two separate
independent actions to activate the PLB. First the “on” cover must be moved, second the
on/off button must be pressed for 1 second.

* Activation of the PLB does not require the use of two hands (Ref. DME Corporation Gloved
Hand Test Report Y3-02-0750).

o The PLB red LED will flash every two seconds and the white strobe light will flash every
three seconds to indicate thal the PLB has been aclivaled but valid GPS signals have not been
acquired.

e The PCB green LED will flash every two seconds and the white strobe light will flash every
three seconds to indicate that the PCB has been activated and valid GPS signals have been
acquired

e Ifthe PLB has been activated for more than 1 hour, the electronic seal will be broken and the
self test will signal a failure with a red LED.

e The controls are few in number (on/off and test) and require de-pressing to activate. The
controls require a relative amount of force to activate to prevent inadvertent activation.

+ The controls can be activated by personnel wearing gloves or mittens (Ref. DME
Corporation Gloved Hand Test Report Y3-02-0750).

e The PLB has imegra] manual controls to operate the device in the following modes:

MDD
urr — I'L.rD UI:}HL«L.I.\"HU;U

ON — PLB activated.
TEST - See declaration of self test function.
e The various modes of the PLB are apparent by positive visual observation such as when the
red/green LED flashes every two seconds, and the white sirobe light flashes every three
seconds to make the user aware that the PLB is active.

A M n Bl J_J,n,ll Al

Alex Haynes, ' Herve Cantave,
Product Assurance Director Engineering Dxrector
DME Corporation DME Corporation
l|1_!!‘n_ - 26 - V2~

Date Date

6830 N.W. 16th Terrace, Fort Lauderdale, FL 33309 Page 1 of {
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PLE GNEE Self Test Mode and Self Test Mode Declaration

The Astronics DME Corporation Model PLE-110 incorporates 8 GHSS self test mode and a self
et mode that comply with the requirement of Clawse 4.4.2 of RTCM 11010.2 and include the

following feafures:

-

* & & & 8

The GMES self-lest mode 15 activated by a diTerent operation from the normal self-test
mode, The GNSS seli-test mods is activides) by pressing the sal-test button for more than 5
seconds,

Activation of the GMNES self test results inon single 406 MHz burst with valid GPS signal
Acuigitions.

A limited number of twelve GNSS self-test bursts are allowed.

The FLE GMES self test has o distinet indication of either success (Thres seconds green LED
1 or failure {three seconds red LEDY),

When the maximom number on GNSS Self-tests hos been resched the beacon will indicate
this by turning the red LED for one second followed by furming off the bescom,

Time allowed to gogquirs the GPS sotellite signals iz lmifed o wo minobes,

If the PLB fils lo- encode the location into the S06 MHz message within the two minutes
timee limnit the GHSE self-test will conse and the PLE madicates o GNES self-teat filors by a
red LED light on wp to thres seconds and will not fransmit a single sel=lest burst with default
loeation data.

If the PLB encodes the location inte the 406 MHz message within the two minles time Hmi,
the GMES self-test will conse at that fimie and o green LED of up fo three secomds will
indicate a GMSS gelf-teat pass and tranemit @ single self-lest burst containing the valid
location data.

Activation of the GRNSS sclf-test mode reguires depressing the szIf test button for 1 minimum
of § seconds to preclude inadvertent activation of this mode.

Instructions for the GMES self-ieat are provided within the FLB operofing menual whers
cloar wearninge on the nse and limitation of this function are provided.

The PLB battery experiences full-load current drain during the self-test (GNSS or standard
el fest)

Each self-test pasaifail indicator cormrecily indendifies a fail condition (red LEDY) when 8
filure in the moniionsd fesction has been induced.

Any trangmission m either self-test mode is limited to one burst.

The 120.5 MHz and 406 MHz RF outputs are verified.

Thee 120.5 MHz 51 gnal docs not exceed 3 awdio swesps,

The Fhase Locked Loop (PLL) of the 406 MHz cutput is used.

The self-test is funetional throughouwt the operating temperaturs range (-20 Deg, O o
+55Deg. C

Thez self-test mesaags coding complica with section 4.3.1.2 of RTCM 11302 .

A geparate gwitch is present for all self test funetions. The test switch is 8 press button which
autoematically refurna from the test position and does not pass through the on position.

B30 MWW, 16th Terrace, Fort Laudaerdals, FL 33309 Page 1 of 2
{054) S75-2100 *Fae (9541 DTH-3313 " vaatal AaTo0IE, 2o
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DWE CORPORATION

PLE Badtery nnd Ballery Labeling Declaration

The Astronics DME Corporation Maodel PLB-110 Battery Design complies with the
requiremenis of Clauses 4.4.3 and 4.5.2.1 of RTCM LIG102 |

The Astromies DME Corporation Model PLE-110 has its own battery and does sot depend upon
any exbernal source of power for its operation when activated,

The battery is an integral part of the PLE and is not user replaceable.

A high vacunsm grease 15 weed alongside the gasked to ensure watertight integrity wlsen the
hattery is replaced by anthorized service agents,

The battery consists of three 273 A size primary lithium manganese dioxide czlls,

The safety features of these calls have allowed their ues in consumer phodo applications z=s
demonstrated by more than 30 years and pose mo lsazasds during partial or full discharge,
ghartig and'or forced discharge of the cells throughout ther apesating temperatare (-20 Dag. C
to +55 Deg. C) and the storage temperature (-55 Deg, C to 475 Deg, C)

The PLE design protects the battery from polanty reversal, shorting and the effects of self
heating.

The battery nzcfinl life is in excass of 12 years, and the battery expiration date iz not greater than
575 years after date of manufaciuring of the batiery.

The PLB battery is marked with battery type (Lithium Mangnnese Dioxide), battery voliage (9
Yalts), and expiration date (5.75 vears after date of manofacture),

?1-\. "'.ilL-r?-_-L-‘-l o, I L-Fj;:.? J—-[? | L‘;‘ -IIM dn..'llli'-'ll-ﬂ—

Alex Haynes, Herve Caniave, W
Praduct Assurance Director Engineering Director
DME Corparation DME Corporation
v lia [Rviprce
[alz Dhabe
830 MY, 161h Terrace, Ford Lasdandala, FL 33306 Page 1 al 1

{954 9752100 "Fax [953) A70-3313 © dwwW.as Inonic s Com
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Astronics

DME CORPORATION

TEST REPORT
FOR
SATRO™ MODEL PLE-110 ABRASION TESTING

Prepared by:

Astronics DME Coarporation
B30 NW 16" Tarrace

Ft. Lauderdale, Florida 33309

NOTICE 15 HEREEY GIVEM THAT ALL DATA CONTAINED IM. REWEALED BY. OR SHOWN IN THIE DOCUMENT ARE
PROPRIETARY AND BELONGS TOr ASTRONICS DME CORP., FT. LAUDERDALE, FLORIDA. IT IS FURNISHED AND RECEIVED IN

CONFIDEMCE SOLELY FOR INFORMATIOMAL PURPOSES OF THE RECIPIENT FOR THE PURPOSES HEREWITH
NORF OF THFE INFORMATION COSNTAIMFT HFRFIN RHAL L RF LIRFND FOR ANY OTHFR PURPOSFR NR

TRANSMITTFD
DUPLUCATED INWHOLE OR IN PART WITHOUT PRIOR AUTHORIZATION OF ASTRONICS DIME CORP.

8830 N.W. 16th Temace, Fort Lauderdale, FL 333092
(B4 OFE_2100 "Fax (0547 070-2212 * wanw_actronics.com

Please note: document Y3-02-0755 (A) has been truncated for inclusion in this document. Annexes

F to H should be referred to in the Manufacturers original document.
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REASON FOR TEST
This report documents the inspecticns and tests performed to demonsirate that the
SATRO™ Model PLBE-110 Personal Locator Beacon (FLE) meets the labelfmarking
mechanical deterioration requirements of RTCM Standard 110102, with Amendment 1,
dated August 23, 2010.
REFERENCE DOCUMENTS

RTCM Standard 11010.2 with Amendment 1, dated August 23, 2010 - 408 MH Satellite
Personal Locator Beacons (PLBs)

ASTM Designation: F2357-10 Standard Test Method for Determining the Abrasion

Resistance of Inks and Coatings on Membrane Switches Using the Norman Tool "RCA’
Abrader.

Bottom Case, FLB PN A1-18-2173-001 Rev (&), refer to Appendix F.
Owvermolded, PLB PM A1-18-2173-001 Rev (&), refer to Appendix G.
Pad Printing, PLB PM A1-20-0636 Rev (D), refer to Appendix H.
TEST COMDITIONS

Al tests and inspections were performed at ambient conditions: temperature +23£ 2°C; 50
10% relative humidity.

DESCRIFTION OF TEST ARTICLES

The samples under test were the Bottom Case, PLB PN A1-18-2173-001 Rev (&) and the
Top Case, Overmolded, PLE PN A1-18-2175-001 Rev (A), used on the Astronics DME PLB-
110. The lakeling on the cases is done by pad printing process, per Drawing, PLE PN A1-
200636 Rev (D).

DISPOSITION OF TEST ARTICLES

After the conclusion of all inspectioms and test the test articles shall be retained in the
Engineenng Bond Area.

DESCRIPTION OF TEST APPARATUS

The Morman Tool Ine, “Master Tester” Model 7-1BB-C-C

TEST REQUIREMEMT

RTCM Standard 11010.2 with Amendment 1, dated August 23, 2010 - 406 MH Satellite
Personal Locator Beacons (PLBs), paragraph 4.2.2.2, all lakeling on the exterior of the PLE
shall be indelibly and legibly marked and resistant to deterioration by prolonged exposurs to
sunlight, not unduly affected by seawater or oil and abrasion resistant.

TEST PROCEDURE

The abrasion testing was performed using a Morman Tool, Ine. “Master Tester” configured to
count the abrading cycles with vertical weights of 175 grams and 275 grams. The PLB

1
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samples and abrader set-up were prepared per ASTM Standard Test Method F-2357-10
{zee Appendix E). The abrasive media was a paper strip 6.24 inch long and 0.6875 inches
wide.

The vertical weight applied, number of cycles applied and number of cycles to a visible
change in label legikility are reported. One cycle consists of two swipes across the
apecimen surface: one swipe from the start position and another swipe back to the start
position.

A visual change in the specimen labeling is used to judge the abrasion resistance of the
labeling.

As an altemnative, hand or finger contact cycles are also used to judge the abrasion
registance of the labeling.

Hand or finger contact cycles are estimated by measuring the letter font sizelletter area for
letters with visual evidence of ink/material loss. The contact cycles are determined by
dividing the letter area by the abrasive media area in each swipe.

90 TEST RESULTS

91 Botiom Case, PN A1-18-2173-001, Revision A
911 175 Gram Load Visual Assessment

A visual change in the pad printed labeling on the bottom case was seen in select areas
after eight cycles and a 175 gram vertical load. The most significant visual change in the pad
printed [abeling on the bottom case was seen on letter “N° in the word WARMNING after eight
cycles and a 175 gram load. All text is legible.

A visual change in the permanent, self-adhesive, printed label applied to the bottom case
was seen after eight cycles and a 175 gram vertical lcad. The label was abraded through
and material was lost that contained the country code information. This label was not
properly positioned when applied and the abrasion at the radius tangent appears to have
resulted in a tear in the label as well as abrasive maternial loss. The "USA" country code
letters “SA™ are missing. However the country code is available from the Operation Manual
and through decoding the digital message.

91.2 275 Gram Load Visual Azsessment

A visual change in the pad printed labeling on the bottom case was seen in select areas
after five and ten cycles and a 275 gram vertical load. The most significant visual change in
the pad printed labeling on the bottom case was seen on letter "N° in the word WARNING
after ten cycles and a 275 gram load. All text is legible.

A vizsual change in the permanent, self-adhesive, printed label applied to the bottom case
was noted. The most significant vizsual change on the self adhesive label on the bottom case
was seen on letter “x" in the UIN area after five cycles and a 275 gram vertical load. The
complete UIN is not legible however the UIM information iz available from the Operation
Manual and through decoding the digital message.
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913 175 Gram Load Hand/Finger Contact Assessment

The most significant viswal changs: in the pad printed labeling on the bottom case was seen
on letter “N” in the word WARMNING after eight cycles and a 175 gram vertical load. The
width of the letter *“N” is approximately 0.063 inches. Given the 6.24 inch length of the
abrasive media paper, two swipes per cycle equals 192 handfinger contacts. Eight cycles
equals 1536 handfinger contact eventz at 175 gram load. The word WARNING iz =tll
legible.

The most significant viswal change: on the self adhesive label on the lxoftom case was seen
on letter “X" in the UIN area after eight cycles and a 175 gram vertical load. The width of the
letter “X" is approximately 0.030 inches_ Given the 6.24 inch length of the abrasive media
paper, two swipes per cycle equals 208 handfinger contacts. Ten cycles equals 1040
handfinger contact events at 175 gram load. The complete UIN iz not legible however the
UIN information is available from the Operation Manual and through decoding the digital
message.

914 275 Gram Load Hand/Finger Contact Assessment

The most significant visual change in the pad printed on the bottom case was seen on letter
“M” in the word WARNING after ten cycles and a 275 gram vertical load. The width of the

letter “N" is approximately 0.065 inches. Given the 6.24 inch length of the abragive media
paper, two swipes per cycle equals 192 handfinger contacts. Ten cycles equals 1920

handffinger contact events at 275 gram load. The word WARNING is still legible.

The most significant visual change on the self adhesive label on the otiom case was seen
on letter X" in the UIN area after five cycles and a 275 gram vertical boad. The width of the
letter “X" iz approximately 0.030 inches_ Given the .24 inch length of the abragive media
paper, two swipes per cycle equals 208 handfinger contacts. Ten cycles equals 1040
handffinger contact events at 275 gram load. The complete UIM i not legible however the
UIN information is available from the Operation Manual and through decoding the digital
message.

92 Overmolded Top Case, PN A1-18-2175-001, Revision A
921 175 Gram Load Visual Assessment

A vizual change in the pad printed labeling on the: top case was seen in the logo area after
ten cycles and a 175 gram vertical load. This is large font and the ink loss does not reduce

legilsility. All text is legible.

A vizual change in the owermolded rubber button pad printed text was seen after ten cycles
and & 173 gram vertical load. The ink was abraded through at the crown of the button
radius. This is large: font and the ink loss does not reduce legibility. Al text is legible.

922 275 Gram Load Visual Assessment
A vizual change in the pad printed labeling on the: top case was seen in the logo area after
eight cycles and a 275 gram verfical load. This iz large font and the ink loss does not reduce
legibility. All text is legible.
A visual change in the overmolded rublber button pad printed text was seen after eight

cycles and a 275 gram vertical load. The ink was abraded through at the crown of the button
radius. This is large: font and the ink loss does not reduce legibility. Al text is legible.
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923 175 Gram Load Hand/Finger Contact Assessment

The most significant viswal change in the pad printed on the top case was seen on letter “0Q°
in the wornd RCSQPOINT after ten cycles and a 1753 gram vertical load. The width of the
letter “Q° iz approximately 0.2 inchies. Given the §.24 inch length of the abrasive media
papcr, two awipca por eycle cquala 21 handfingcr contacta. Ton cyclea cquala 310
handfinger contact events at 175 gram load. All text is legible.

The most significant viswal change on the overmolded rubber button text on the top case
was seen on the crown of the button radius after ten cycles and a 175 gram vertical load.
The width of the crown area is approximately 0.070 inches. Given the £.24 inch length of the
abragive media paper, bwo swipes per cycle equals 178 handfinger contacte. Ten cycles
equals 1752 handfinger contact events at 175 gram load. All text is legible.

924 275 Gram Load Hand/Finger Contact Assessment

There was no significant visual change in the pad printed on the top case was seen after
eight cvcles and a 275 gram vertical load. AN text is legible.

The most significant visual change on the overmolded rublzer button text on the top case
was =een on the crown of the button radius after eight cycles and a 275 gram vertical load.
The width of the crown area is approximately 0.070 inches. Given the 624 inch length of the
abrasive media paper, two swipes per cycle equals 178 handfinger contacts. Eight cycles
equals 1424 handfinger contact event= at 175 gram load. All text is legible.

FPhotos of the Bottom Case, PLB PN A1-18-2173-001 Rev (A) and the Top Case,
Overmolded, PLB PN A1-18-2175-001 Rev (A), with Pad Printing, PLE PH A1-20-0636 Rev
(D) prior to the abrasion testing are shown in Appendix B.

Photos of the Bottorn Case, PLB PN A1-18-2173-001 Rev (A) and the Top Case,
Uwvermolded, FLB PN AT-18-21/5-007 Hev (A), with Had Fnnting, FLE PN A1-20-0536 Hev
{D]] after abrasion testing are shown in Appendix C and Appendix D.

10.0 DISCUSSION

RTCM Standard 11010.2 with Amendment 1, dated August 23, 2010 - 406 MH Satellite
Personal Locator Beacons (PLBs), paragraph A.20.6, Miscellaneous Test states that the
manufacturer of the PLB shall present evidence that the labeling will last at least as long as
the stated batt=ry shelf life and that ideally this evidence should be in the form of test results
obtained using a recognized abrasion test method. No passifail criteria is idenfified.

The selection of the ATSM Standard Test method F2357-10 was made affter discussion with
warioua teat lalseratorics and abrasion cquipment manufacturcra. The ASTM F2357-10 toat
method does not provide any passifail criteria. ASTM F2357-10, paragraph 4.3 does note
that the amount of abragion reeietance to a eurfacs ie depandant on numercue variables and
in no way do the results provide a comelation value of the numibser of human finger/hand
touches hefore coating failure.

Comrelatinn to any apecific abrazion test method o arfoal kandling, end-ese, shipment,
storage and cleaning results is uneconomical to achieve for a wide vanety of environments.
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11.0 CONCLUSION

Based onthe test requirement imitations (no corelaled test result to passfail criteriz for
select substrate materialz, inke and coating), teat method imitations and previous
acceostable test resulis forthe same labeled boftomn and overmcolded top case parts afier
exposure 10 sunlight, seawater and al exposure it is our conclusion and judgment that the
labelng satisfies RTCM Standard 11010_2 with Amendment 1, dated August 23, 2010 - 406
MH Zatellte Personzl Locator Beacons (FLEs), paragraph A .20.6.
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Appendix A Test Report rom Noman Tool, Inc
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Appendix C  PLB Samples - After-Abrasion Tesfing
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Appendix D Close Ups of Samples
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esbad.

4.3 The ameemni of whreson damage: & n sorfscs i depen-
dent on. mumercans vorieshies, Thoe teat method provides s way
af siing redative vhesslon pedl of Inks snd costisgs.
ll.mwsi-dn the resuls proveke @ condelon vaue of e
nember of human fngss iouches beloe costiag Bibae. T oaly
provides o means o commpam s of wsts perdemed. using
the same quipmen:, abensve morerols avd loadiag eonditicns.

44 The test meotbod con be wicd b quelity cominzl pur-
P, s & h sl devels o, o | mosizrial
mmmfwam-pbmufwﬂummﬂ
MAETIAL Wil P L [ i L propen i

5, Imiecrferoness
3.1 Loecnsisen wedr e oocw which will compronise (e

mexlis. Cagtion iv seosssary o e the monsteg. mcthod
dn-u wdﬁnhlndm.ﬂuhmuhﬁmm the wrar

wera dumugh de dea Bayer Gea bl i ©
crabmmpsl

'This wa wettid s ek ohe jaiidsdo o ASTW Comanes 721
F EEE A Ty T icilits o Fud O o Wi
Fmadle

CueE ediin asoneesl Way L B0 Feldisbed Toe 200 Ovigaaly
aval i 0. Tan pevics edian appaaral in 004 g FEVT . 0L, T
T IRAETCRL 1.

e Plorrnan Tod “RA” A= i ovweresd) by ) [eneas] parties e
Emited o snlwi aferrain mrwdkas b b o o dkendrchl b bs
picricd v o e ASTM Inborrmi anel s gussoos, Sow will oo
ool comidersien 6t 4 mestiog of L xopsambls eockaxal comnicer, wiuch

oy wend.

U Db rofermer] ATH sreiers, wrd She UXTRE mebris, wewe i arp v
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5.3 Whenever positde, & smooh aufees b prefamsd. Boum
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61 Neorman Tool RCA Abraden

6.3 Specimen Wonating Fighure or Heldsr, o sugsblke dovios
of sufficacnt strengih aed ngadsly nand o oo the specimes
wo dhat 7 1= held ngidly and porpendicular o the osd dursg
t=sting.
&4 Advashs Media, commonly svalshle from Normas
Toel

4.1 AETS la wale Paper, most applications.

647 025 i wide Podyenar Tigpe, recomm ssded for speei-
mems with concive surfaces and Sne praphic deails.

7, Conditioning

7.1 Abvasive Wedio and Specirem Condiioning—Urless
otherrise ngreed upon between purcharer aad geller, condition
the spocimens for ot Jeast 14 b o 23 + 290734 = 16F) aad
50 = 10% reletive huomadity.

T3 Tt Corpeditbon r—Coniduc) dzsls im the sandand lshorm-
oy stmosphe e of 13 4 27 and 30 £ 100% wlotivc bumidsty,

&, Pre-Teni Setups

B0 Mount the iost ll,paril-m-m ﬁ:mliu Exture. This
halthng dewice shoukd frmly Bokl #he dcst specimen oo Baed
prosimon, whaui dedortion, 19 8 perendicoler poston elshes
1o the fome proke.

B2 Clwoning of Speci Speci shall be clemed in
md:nwﬁn&emfm!uﬁu&m,ﬂ Ererse, (i gerprints
oT oder coniominabes.

E11 Use n clees Bni-free piece of shaortent matecel sad
edher reagent gredes of m-hoptone or wopropy] alochcl

ELI Lightly wipe the sorfce of the test mrea with 2
moircasd pecs of cloomng metcnal.

EL3 Allow tho sofce to mir dov completely (mizimum teo
|hearsll

14 laspec the icsl arca fo cosrs o visml damage e
been carecd by the: cleaning procoss,

B3 Jaspert fon eesidue mod gualicy of lak ar coudng in wea
of e

4 Tasadl specified sbmsive maerial.

55 Adpest applisd foree o specifed valne,
¥, Procedure
Gl Align specimea targsted st poiat o e applied fwes

U_'I-A.nﬂn foroe 1o be opplied 1o 175 g (or oterize
spociSed).

Aol bl droom Mormun Teol o, LEALE Qg Bk lloud, Brwaumile, [W 67715,

Ciarebaiel AZTW e sdiwen s
it B P e AT
T

A F2a67 - 10

0.3 Gepdly Jower the abredant ooto the spocimen.

G4 Siast the sbramon procoes.

U5 Sabgeot the teat ppecimen o shrson for the speaficd
mumher of cycles; or ushl soughi alior msnal change: bas haen
deterted. Wear Lamt 1s defommned when an onderdping loer
of differenmt color may be seen theough the fira laper (pe
applicable For iremspasm costings). T decmining the coem
off s, pediodically imsrap the innmimen @ inswvals for
exsmination of the ten specmen. Fined Beskbthrough, s
wea, on & Gre surface minsd lne consdngss & Taifisre
regardless of size

Mere | —Catian: When the leat s stopped prioe s schieving firslend
plar, B i mooomesdsd e apecimen oo be mowed. Dwng 50 may
el prckikama 4 abgasng e wesr paih G sod sl g,

Wb Pecodically remove sy looee abradiag thar remains on
the teq rpecimen, by light brushing or compeessed aic

M. Report

1] Repen the following nfom o

1011 Model oumber ond descripion of Abmasion Tester
used,

112 Abrsive moterial,

113 Force applied io spocimen,

L1114 Mumber of cycles to wear bmnt {ned appliceble for
tansparnl contimgs),

115 Mumber of cpules to final breabthnoogh,

1L Temperoare and hum i,
LT dentity of speeimes, describing the matsvial or

11L.R Mehed of cleming, i applicabls, ad

ILLE Visas] evalostion of test specmes and inchede pho-
toa of tarpet test area, if pomsible.
1L Precsion ond Bixs

L.l Precision—Jt & not poazble 1o specifiy the peciion of
the prooodure in Test Meothod P33T for meamming abresion.
rossiance bocemues mier-lobortory studics heve proven imoan-
l:-luuim:-ld.l:- w imsafficicnt participeting lahomtoncs with the

approgmEln. Epm e,

112 Rigy—MNo ik o com b |l om the: biss of
ﬂm'wvdmlnTmMdemThmr‘dzmm
3= na derd sample = awminble for e
Imdusry.

13. Eesywords
12.1 shssion: hreakihsoagh : nks: .

wwitch;, Mocman Tock, RCA; Taber; wear

i
i TV W W
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Astronics Bt

DME CORPORATION

PLE Exterior Finish Declaration

The Astronics DME Corporation Model PLB-110 exterior case complies with the requirement of
Clause 4.5.1 of RTCM 11010.2 . 52% of the exposed area is infemational orange
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ey 11 e i) ey I -[ b !l-]u.u.l f:-:l--lk'n'--ﬂ-
Alex Haynes, ' Herve Cantanvé, )
Product Assurance Director Engineering Director
DME Corporation DME Corporation
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