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CHAPTER 1

Al1.0- ADMINISTRATION, GENERAL
COMMENTS AND SUMMARY OF TESTS

1.1
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1.1 GENERAL COMMENTS

This document reports the procedures and results of certification tests on 406-MHz
SARSAT beacons. The tests were conducted for the United States Coast Guard (USCG) by
INTESPACE (ITS} under a Center National d'Etudes Spatiales (C.N.E.S., the French Space
Agency) contract.

1.2 ADMINISTRATION

1.2.1 WORK ORDER

Manufacturer : ACR Electronics, Inc.
Address : 5757 Ravenswood Road — FORT LAUDERDALLE, FL 33312-6643 USA
Represented by : Mr Cal HAVENS

1.2.2 INTESPACE TEST CENTER
The test operations have been conducted by : Mr Gérard PEYROU

1.2.3 SCHEDULE
Start of test © 17 April 2001
End of test : 22 June 2001

1.2.4 WORK REFERENCE : M3223-RTCM

1.2.5 EQUIPEMENT UNDER TEST
The results from this test report concern only the equipernent here after referenced :

) Beacon
Equipement| Model serial Fleat free system Comments
Under Test number |  uto-release mechanism
(EUT)
- Antenna disconnected
I RLB35 | 07 - 50 © RF OQutput Connector

) ACR Model : Universal
RLB35 01 Sea Shelter Id 18560

1.2
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1.3 TEST FACILITIES
- ARGOS — COSPAS/SARSAT Certification Test Bench
- INTESPACE Enviromental Test Equipements
- Toulouse CNES MCC

1.4 STANDARDS AND TEST PROCEDURES APPLICABLES
» COSPAS-SARSAT standards :
- "C/ST.001- Issue 3 - Rewvision 3 - October 1999 "
- "C/8 T. 007- Issue 3 - Revision 7 - October 2000

» RTCM Recommended Standards for 406 MHz Satellite Emergency
Position-Indicating Radiobeacons {EPIRBs) - Version 2.0 - February 5, 1997

» [NTESPACE Radiobeacon Test Procedures

1.3 TEST SEQUENCE

1.5.1 SERIES OF TESTS RUN IN ORDER * : {RTCM item)
I - Initial Alivness Tast (A 1.0}
2 - Dry Heat Test {A 3.0}
3 - Damp Hesat Test {A 4.0}
4 - WVibraton Test {A 5.0)
5 - Bump Test {A 6.0}
6 - SaltFog Test {A 7.0}
7 - Drop Tests (A B.0)
3% - Leakage and Immersion Tests {A S
9 - Spunous Emission Test {A 10.0)
10 - Thermal Shock Tests {(A11.0)
11 - Cospas-Sarsat C/8 T.007 Tests (A 12.0)
12 - Operational Life, Strobe Light and Self Tests (A 13.0)

* Except for the Salt Fog Test . It was done before item 4-Vibration Test
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1.5.2 SERIES OF TESTS TO BE RUN ANY TIME DURING THE SEQUENCE :
- Automatic Relense Mechanism & Autornatic Activation Tests (A 14.0)

- Stability & Bucyancy Test (A 15.0)
- Inadvertent Activation Test (A 16.0)
- Auxillary Radio-Locating Device Transmitter Test (A 17.0)
-  Humidity Test {A 18.0}
- Orientation Test (A 19.0)

The two electronic beacon are identical :

-EUT 1 : RLB33 S/N 07 was used for environmental and electrical tests RTCM items
A2Dto A 13.0, Al6, A 17 (partial), A 18, Al9

- EUT 2 : TRON 40GPS n® 7000 was used for tests RTCM items A 12.0 (partial), A14.0,
Al5 and A 17 (partial) .
1.6 RESULTS

See following pages Summary of Test results and following chapters Test Resnlt
Reports (data and graphs)

General remark :
Regarding the issue of the measurement results performed on the certification test bench,

duie 10 the mimering of the computer data sheets, the beacon serial number alters from one
curve to the other although the same beacon is concerned

1.4
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CHAPTER 2

Al1.0-INITIAL ALIVENESS TEST

2.1
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2.1, TEST SPECIFICATIONS AND SEQUENCE

The parameters defined in sections A 1.0 of the RTCM document are to be measured using a
- COSPAS/SARSAT test bench

« Measurements at ambient temperature :
- Transmitter power output,

- Digital Message,

- Digital Message Generator,

- Modulation,

- Transmitted frequency ,

- Spurious output,

- VSWR check,

- Self-test mode

2.2. EQUIPMENT UNDER TEST

Beacon Unit ; 172

Name 1 ACR
Type 1 RLB34
Number 7

2.3 TEST SITE

Toulouse Space Center (CST) - INTESPACE - AP/ET.

2.4. TEST EQUIPMENT

* Argos - Cospas/Sarsat Test Bench.

2.5. RESULTS

Data and graphs are reported next page

22



&2 intespace

L'inveshrgence ¢e 'Envingrnement ITS ‘M1223-RTCM

INITIAL ALIVENESS TEST RESULTS

Beacon Unit : 1/2

Name : ACR

Type : RLB35

Number 07

Date : 18 April 2001

406 MHZ MEASUREMENTS
1 — Environmental Temperature { °C) 225°C
2-POWER OUTPUT
- Transmission power dBm 37+2 37.27
- Power risetime mE <5 0.80 ms
- Power falltime ms <5 0.80 ms
3-SPURIOUS OUTPUT
- In band * OK
- Camier harmonics *
4 -DIGITAL MESSAGE GENERATOR
- Repetition rate ** OK
- Bit rate bits/S 44 401.29
- Transmission time ms 440+ 4.4 519.35
- CW preamble ms 160+ 1.6 160.38
5 - DIGITAL MESSAGE
- Bit and frame sync bits 1-24 FFFEZF
- Format flag bit 25 1
- Protocol flag bit 26 0
- Conntry code bits 27-36 0366
- Protocol bits 37-40 1110
- Encoded Position Data Scource bits 111 1
- Homing bits 112 1
-BCH 1 ¢code read/ calculated bits B6-106 / 25-R5 057645 / DR7645
- BCH 2 ¢ode read / calculated bits  133-144/107-132 aD1 / 6D
6 - FREQUENCY
- Nominal value KHz 40602512 - 48R3
- Short term stability < 2x10-9/100 ms 1.3x10-10

*  Bee graphs page 2.7
** Seegraphpage 2.5

2.3
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Labaratolire de certification '-uu,
Ballee COSPAS/SARSAT

Conmtructaur ACR

Models RLB13

Humarc do serie 07

Referance M3223-1

Typa EARSAT

Type da carcification ;s Fominal

Cats des masuresd 1 18 Apr 2001 16:21:21
Tenperature da palimr 3 22 °C

Texparaturs loa 22.4556293 °C

Mosgagy ballea

Latitude position
Longltude pomitcian

4333732 Nord
1°268'44° " Eat

MeEsaga racy (1=-144): FFPEIFIEEEZECO01ZC002210917769FCREDL
Format flag {253: 1

Protocola flag (26): O

Code pays (27=-36): Q366

Eayn i U3A

Code protocola (37-403: 1110

Frotocole utilliee i Standard - Tegt
Idantification H

Humar o H

BCH 1 lu/fcaleula [(BE-106/25-8FkY: QBT645/0A7TEAS

BCH 2 lufcalenle [133-144/107<132): GD1/6D1

Fos. D'ata Sourca {111z Internal

121.5 MEz Homing {112}z Yesa

Fonltion GPS de rafersnca Y N 43%3373477 E 172848
Pogition GRS : Yon

Foaition GP3 par dufaut : No

Deltas position 0 km

Controla du meassage

Duren de la porteuse pure m3 158.4= «<152.& 160.37 +- .01
Dures minimale 150,17
Dures maximale 150,38
Cures de 1l amisslon ms 13.8« «=526.2 515.135
Froguence dee blita

Fraguence des modulation HI A95.4<  <404.6 401.39 +- .01
Magureg d'indice

Excurelon de phase totale rd <= 2.48 .27
Excursion de phase positive rd 0,96 =1.24 1.15
Excuraion de phase negative rd =1.24< <«-D,95 -1.12
Symatrie de lraxcuralon 1 w5 -1.21
Srabilite de freguenca

Fregquence moyenne FZ Hz A06024511.70
SIGMAZ Fi2-F1 1.234E-10
5IGMAL F3-F2 1.341E-10
Slope min. -lg-%«< <iIE-9 -2,989B-12
Residusl fraeguency variation <m 3E-9 1.0B7E-10
Pulmsance S4azd o bz, dBm 752

Frequence moy 121.5 MEz '~ 77 17T@8%.63" 7 T

Pulmsancs 37,9 - da = 1¢ .5, dEwm
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CHAPTER 3

A3.0-DRY HEAT TEST
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3.1. TEST SPECIFICATIONS AND SEQUENCE

The parameters defined in appendix A 3.0 of the RTCM document have been measured using a
- SARSAT Test Bench

We have used also Intespace Radiobeacon Test Procadire N° 553/AP/QA/S : Eesai de Chaleur Séche

3.1.1 DRY HEAT CYCLE PROGRAMME

Envir. lamp. *G f F

0

=2t
55
A ==

40 +

-

22
2d =+
B Apiril 200 t—yiw —ig

W———Alivness Test
&

/S Blec, and Func, Test =i

*

=
_?-.-'_---

ha

[=]

jurd

1
1
1
|
|
J
1
L
i
1

T ] ==
% M
T

Hours

LR T S LY - .

170
LR
1900 -
2000 ==
LR
LRI
A A———— e
LRUE
9;!4]-
10 e
[NELIE O
L2 20 -t
13 :00—1-
1400 -4
15 100 e
|-
17 M
18
19001

3.1.2 MEASUREMENTS AT +55°C :
- Transmitter powet outpat,

- Dhgita! Message,

- Dagital Message Generator,

- Modulation,

- Tranamined frequency ,

- Spurious output,

- WSWER check,

- Selferest mode

3.2, EQUIPMENT UNDER TEST

Beacon Unit @ /2
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ITS - M3223-ETCM

MName ACR
Type : RLB35
Nurmbyer ;07

Bracker : ACR Universal Sea Shelter Id 18560
3.3 TEST SITE
Toulouse Space Cenear {C5T) - INTESPACE - AP/ET.

3.4. TEST EQUIPMENT

= Climatic chamber : CLIMATS F.C.H. - Type: Austral 137H60/1,5E - S/N: S4880.
* KEITHLEY thermometer/mmultimater ,Type : 2000, 5/N 0678112 with CU-CT thermocouple.
» Argos - Cospas/Sarsat Test Bench,

3.5 RESULTS

3.5.1 C/8 T.007 CHECKS RESULTS
See chapter 12 : C/S Type Approval Test Report — Electrical and Functional Test at 55°

3.52 ALIVENESS SUMMARY TEST RESULTS
Date 19 April 2001

1~ Environmental Temperatore{ ° ) 5430
1 -POWER OUTPUT

- Transmissicn power dBm 3IT+2 s

- Power risetime ms =5 (.85 ms
- Power falitime ms <5 (.03 ma
3 -5SPURIOUS OUTPUT

=~ [n band . QK

- Carrier harmomics "

4 -DIGITAL MESSAGE GENERATOR

- Repetition cate . OK

- Bit rate bits/S 400+ 4 401.29

- Tranamission firne ms 0+ 44/520%52 519.35

- W preamble s 160+ 1.6 160.35
£ -DIGITAL MESSAGE

- Bit and frame sync bits 1-24 FFFE2F
- Format flag bit 25 l

- Protocol flag bit 26 0

- Country coda bits 2736 D3a6

- Protocol bita 3740 1110

- Encoded Position Data Source bits 111 1

- Homing bits 112 {
-BCH 1 code read / calculated bits 85-104 / 25-85 132984 / 102984
-BCH 2 code read / calculated bits 133-144 / 107-132 G/ 66C
& — FREQLIENCY

- Nominal valoe KH= 4060252 - 049794
- Short term stability < 2x10°9/100 ms 1.05 x 1010

*  See graphs on chapter 12 | /S Type Approval Test Report — Elecirical and Functional Test at 55° C

3.3
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CHAPTER 4

A4.0-DAMP HEAT TEST

4.1
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4.1. TEST SPECIFICATIONS AND SEQUENCE

The parameters defined in sections A4.0 of the RTCM document are measured using a
SARSAT test beach .

We have used also Intespace Radiobeacon Test Procedure N° 554/ AP/QAV ; Esrai de Chaleur Humide

4.1.1 DRY HEAT CYCLE PROGRAMME

Env. humid. % HR

100 r
93 r
80 '
[
!
80 E
76 ;
0 . i ;
55 ! =+ ' :
L : ! i
Envir lemp. °C i : :
Y : ; i
50 o i :
! ! !
L o : ;
w | i AN
i i Alivanass i
%%‘ :_: ! and ! \E_
! ! Functionn) !
i ! Tast | i
T 19 April §1 20 April 01 i
. ! W W
o bt
E ¥ £ £ 2 ® 828 & B &8 B ®E E E E 228 & B %
%z & &% H ®y =& = &~ "= ¥ . e & w ® g92= A o ¥

4.1.2 MEASUREMENTS AT 40° C22° Cand 93 %12 % HR :
- Transmitter power oulput,

- Dnpgital Message,

- Digital Message Generator,

- Modulation,

- Transmided frequency ,

- Bpurious output,
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4.2. EQUIPMENT UNDER TEST

Beacon Unit  : 1/2

Name -  ACR
Tvpe :RLB33
Number V0T

Bracket : ACR Univetsal Sza Shelter Id 13560
4.3 TEST BITE
Toulouse Space Center (CST} - INTESPACE - AP/ET.

d.4. TEST EQUIFMENT

* Climatic chamber : CLIMATS F.C.H. - Type: Austral 137H60/1,5E - 5/N: 54880,

= KEITHLEY thermometer/multimeter  Type | 2000, /N 0678112 with CU-CT thermocouple.

* COLE PARMER thermo-hygrometer, Type : TnSemse $/N : 37000-00
+ Argos - Cospas/Sarsat Test Bench.

4.5 RESULTS
4.5.1 SUMMARY OF MEASUREMENTS RESULTS
Date : 20 April 2001

|l - Environmentsl Temperature (° C/HR )

+d40,°C£1/93% 2

2 - POWER OUTPUT

- Transmission power dBm 3ITx2 315

- Power risetime ms <5 081 ms
- Power falltime ms <35 0.03 ms
3 — SPURIODS OUTPLUT

L In band * DK

- Carrier harmonics .

H -DIGITAL MESSAGE GENERATOR

- Repetition rate ne OK

- Bit cate bits/S 400 + 4 431,29

- Transmission Lime ms A0+ 44/ 820£52 51935
- W preamble ms e+ 1.6 164337
BE-DIGITAL MESSAGE

- Bit and frame sync hits 1-24 FFFEZF
- Format flag bit 25 {

- Protocol flag hit 26 0

- Coumitry code bits 2736 0356

- Protocol bits 3740 1110

- Encoded Position Data Source bits 111 1

- Homing bits 112 1

- BCH 1 code read / caiculated bits 86106/ 25-85 102584/ 102984
- BCH 2 code read / calculated hits 133-144 / 107132 HHC ! BEC
F — FREQUENCY

- Nominal value KHz 4060252 2 - . 4954%
- Short term stability < 2x10°%/10) s 1.76 x 1010

¥  See praphs page 4.8
** Sec graphpage 4.5

4.5.2 DATA AND GRAPHS OF MEASUREMENTS RESULTS

4.3
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Laboratolre de certification

Balise COSPAS/ 3ARSAT

ITs -M3223-RTCM

Constructaur ACR
Modeles RLB35
Numaro da saria (7
Refaranca M3223=2
Type SARSAT

Typa de certification : Nominal

Data des mMBsUres : 20 Apr 2001 Q8:33:01
Temperature da palier : 40 °C § 3V, Wl
Temperatura lua £ 29.9839561 °C
Massage balise
Meesaga racu {1-144}: FFFEZF95EEZECOQ17FDFFCOAGSD3IVBIEOFEEC
Format flag {25): 1
Frotocole flag (26): O
Code pays (27-36): G266
Pays t USa
Code protocole 1110

Erotocola utilisge
Identlficatian
Numero

BCH 1 lufcalcula

[3?—40];

(86-106/25-85):

BCH 2 lu/calcule (133-144/107=132):

Pos. Data Sourca

121.5 MHz Homing

Pogition GP3 de referance
Pogition GP3

Poaltion GPS par defaut

Controle du message

Standard - Test

Duree de la porteuse pure
Duree minimata

Durea maxlimala

Dures da l'emigsion

Fragquence deas bite

Fregquance de modulation

Mesuras d'indice

Excursicn de phasze totale
Excursion de phase positive
Excursion de phase negative
Symatris de 1l'excursicn

102884 /1029B4
66CfB6C
f111)}: Intarnal
{112): Yeas
: N 439337347 E 1°28'48
: Yas
! Yas
mS 158.4< <162.6 160.36 += .41
160,36
180,37
ms 513.8« <8526,.2 519,35
Hz 395.4< «<404.5 401,29 +- .01
rd <= Z2.48 2.22
rd 0.96< «1.24 1.14
rd =-1.24< <=0.95 =-1.08
% <= § -2.54

4.4
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Stabllite de frequence

Freaquence moyenne F2 Hz 406024504.52
SIGMAZ Fa-Fl 31.583E=-10
SIGMAI F3-F2 1.755E=10
3lopa min. -1BE-9< <lE-9 3.033E-10
Keaidual fraquancy variation <= JE-9Y 1.311E-10

Recurrence des smigsions

20 MESURES

47 48 49 50 59 52 53

Mezsures de pulesance

Pulesance dBm 37.52

Masuras du 121.5

12149%.47

171459.477
1214%5.461
121495.428
12149%.449

Fraguence moy 12l.5 MHzZ 121499.46

13.63
13.63
13.52
i3.63
13.63

Fulesance 17.8
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AS5.0-VIBRATION TEST
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5.1 ADMINISTRATIVE INFORMATION

51.1 CLIENT
ACR Electronics Inc,

5.1.2.  REPBESENTATIVES PEESENT
For the Client . G, PEYROU ITS/APET
For the Test Laboratory = 1. M, BUCHMAN

513 DATES
Startoftest:  May 30%, 2001
End of test : May 31™ 2000

514, INTESPACE FILE REFERENCE : M3223-ETS/AEC

5.2, UNIT UNDER TEST (ULUT)

Beacon Unit @ 172

Name : ACE
Type : RLB33%
Number : 07

Bracket : ACR Universal Sea Shelter [d 18560
3 FURPOSE OF THE TEST

Functional checkout of hardweare after vibration testing.

4. TEST EQUIPMENT

54.1. TEST DEVICES
Electrodynamic vibration table, type 30 kN-2 and 67 kIN with GER3
Spectral Dynamics SD2225 digital control panel

542 METRCOLOGICAL EQUIPMENT

Vibration Control @ accelerometer (analysiz and processing)
Vibration Measurements : Spectral Dynamics SD2225
Electrical Beacon Checking : Argos - Coapas/Sarsat Test Bench.

5.5 TEST PROCEDURE

551 AXIS {See photograph in § 5.7 page 5.4)

X-axis : parallel to the Beacon Bracket fixing plans and Bracon « widthways »
Y-axis : perpendicular to the Beacon Bracket fixing plane and Beacon « widthways »
Z-axig : paraliel to the Beacon Bracket fixing plane and Beacon « lengthways »

5.2
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3.5.2. MOUNTING

The beacon in its bracket is secured (o a light-alloy supporting soquare.
The complete assembly is firmly attached 1o the moving part of the vibration table according to the

required axis.

5.53. TEST SPECIFICATIONS AND SEQUENCE

ITS :M3223-RTCM

Vibrations following Section AS5.0 of RTCM Recommended Standards for 406 MHz Satellite FPIRBs
(Vergion 2.0 Feb 5,1997)

Sinewave vibrations on three axis :

Frequency (Hz)

4-10

10-15
15-25%
25-33

Sweep rate : 1.2 oct/min

Draration ;| 30 mimites on each axis

Penk to Peak Amplitode (mm)

3
1.5
08
04

Beacon contol | Visual inspection and Aliveness test after the Vibrations Tests

5.6 LIST OF SERYO AND CONTROL SENSORS

Semsgor Location N® acc. Cable SE;IET;W
Screwed on
P test holder CP9l B3 9.32
{gervo) sheat
Glued on
1X Beacon 10922 12:2 280
{control) Necklace
Glued on
1Y Beacon 5326 13/3 7.10
{control} Necklace
Glued on
1Z Beacon 3748 114 6.40
{control) Necklace

3.3
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3.9. TEST RESULTS

ITS -M3223-RTCM
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Sine Versien 4.8.0 Test Summary Listing

Lata Storage File Nama:

RTCHM. Q0%

Current Date: Wed May 30 2001 14:52:15
DO IMENTAT ION
Tirle 1: @01Y TEST RTCM May, 3,15%7
Title 2: M3I2231 - EPIRE ACE RLBIS 5/H: 7
Title 3:
TEST RESULTS:
Test Function: Teat
Date at Shubdawn: 30-May-2001
Tima at Shutdown: 11:23:47
Test Completed Normally
Elapped Time gog:30-0Q
Remaining Time ooo: 0000
Elapsed Sweeps 12.430
Remaining Swesps 0.an
Frequency at Shurdown: 4.01 Hez
Test Level: n.00 4
Maximum Control Errer: -9.%3 d5 @ 19.40 Hz
Tabla of Alarms Occurrences Maximun Value
Alarm Lines Ouc: {
Maximum Drive: 4]
Input Overload: ]
CONTROL PARAMETERS:
CONTRCL STRATEGY -
Conktrol Spectrum: Maximum
Filter Type: Proportional
Filter Zpecification: Fundamenral 160.00 %, EM5 25%. mcyc
Sweep Mode: Log
SWEEPR/COMPRESSTION TABRLE -
Seqment Ending Sweep
Humber Fraoquletoy Rate Compresasion
[Hz} [Det/ming ik
1 33 1.21% B5
REFERENCE TABLE:
EEFEREMN{E FARAMETERS -
Minimum Frogquapnoy: 4.0900 He
Maximum Fregquency: 331.040 Hz
Frequency Pointa; 200.000
Box Tolerance: Disable
SFECTRUM DYMAMIC LIMITS -
hrrelerabtion Hange: 15,818 4g
Minimum Acceleratisn {0-pki: b.151 g
Maximum Acceleration {0-pk): 1.008 g
Maximum Velocicy (0-pk): 0.157 m/=s
Maximum Displacement (pk-pk}: 5,007 mm
CHAMMNEL TABLE:
Channel Channal Leap SBensitivity Input Transducer Control Profile Meaasursmeant
Humber Type Check (mY/Units} Coupling Type Units Weighting Number FProcess
1 Contral Yes a3 i} AC hooel g .00 BR RMS
Z Auxiliary Na BE RS A hocel g BEH RMB
3 Auxiliary Mo 71.00 AC Aceel g BE RMS
q Auxiliary N a4.00 AL Augel g BE RMS
(Continued for Labels...)
Channal Chanmnal Looal Sensiciviey Chanpel Documentation
MNumber Type Check [(mY/Units) Labal 1 Label 2
1 Cenkral Yas 93 .13 PILOTE P
2 Buxiliary Ma B& .59 1X EENSOR
3 Puxiliary Na 71.08 1% SENSOR
q Puxiliary Mo 4. 00 1Z SENSODR

59
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{12 Inactive Channels)

TRANSFER FUONCTIOMN PAIR TABLE:

TS :M3223-RTCMW

Enable Hif] Measurement: He
H{E} Eesponse Reference Label
Pair Channel Channel
1 2 i H{f] Pair Label 1

End of Sine Test Summary

sine measage log
1.000400

¥Test:

RETCHM. Q05

%Log: Juser/client/m3223/sine/log/RTCH. 005, 1og
Q3/30401

10:
10:
10:
10:
10:

10
10
140

19
10
10
11:
11:

11
11

11
11
11

11-

&51:

51

2l
B1:
5d:
=52
152
;53
33
B5
BE:
no:
n3:
R
108
1l:
11:
11:
;18
r 20
rA3

10

13:
15:

23

47
=X
>3
53
01
: 09
:11
=02
nz2
32
o2
33
03
iz
:02
(32
02
12
: 02
32
c02
07

Mulling Internal Offsets.
Mulling Completed.
Loop Check Started. ..
Measuring Ambient Moisze. ..
Searching for Threshold. ..
Loop Check Completed.
Increasing te Test Level...
Heached.

at 4,000 Hz

Start

Level

Test Starts

Saved
Saved
Saved
Saved
Eaved
Bavead
Saved
Sawved
Savead
Saved
Savred

Shutdown Initiated. .

Eweep
Sweep
SweEeD
Swaep
Swaep
Swesp
Sweep
SwWeaD
Sweepn
Sweep
Swesapn

Number
Number
Number
tumber
Humber
Humber
Numbar
Number
Number
Mumbar
Humber

Savad Sweep Number

0D
L0
iy
00
00
.ag
i
.00
L0
19.040
11.00

W@ el s b

12.00

510
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ITS ‘M3223-RTCM

fine Version 4.89.80 Test Summary Listing

Dara Storage File Wame:

RTCM. GOB

Current Date: Wed May 30 2001 14:48:09
DOCTMENTATION
Title 1: 201X TEST RTCM MAY, # 1097
Title Z: M3223 - EPIRB ACH RLB3I% §/N: 07
Title 3:
TEST RESULTS:
Test Funectipn: Teck
Date at Shutdewn: Ip-May-2001
Time at Shutdown: 14:45:13
Tasc Completed Mormally
Elapsed Tima f00:30:00
Remaining Time GO0 &0 -0
Elapsed Sweeaps 12.040
Remaining Swaeps ]
Freguency at Shutdown: 4 .02 He
Test Leveal: 0.4a0 de
Maximum Contrael Error; «9.9]1 dB @ 10.00 Hez
Table of Alarms Gocecurrencas Maximum Value
&larm Linesz Cuk: 3
Maximum Driwve: q
Tnput Overleosd: 0
CONTROL PARAMETERS:
CONTROL STRATESY -
Centrol Spactrum: Maimum
Filter Type: Froporticnal
Filter Specificarion: Fundamerital 160,00 %, RM5 255. meye
Swesp Mode: Log
SWEEP/COMPRESEION TRELE -
Segment Ending Sweep
Number Frequency Race Compression
(Hz} (Dotimin) {%}
1 13 1.218 73]
REFERENCE TABLE:
REFERENCE PARAMETERS -
Minimum Freguency: 4.000 H=z
Maximum Fregquency: 33.0J0 Hz
Frequency Poinks: 200000
Bax Tolerance: Digable
SPECTREUM DYMAMIC LIMITS -
Acrcelaration Range: 15,918 dB
Minimum Acceleration [3-pk): Q.161 g
Haximum Acgeleration [(d-pk] 1.006 g
Maximum Velogity (Q-pk): 7.157 mis
Maximum Displacement [pk-pk): 5,000 mm
CHANNEL TABLE:
Channel Channel Liogp Sensitivity Input Transducer Contral Prafile Measuremsnt
Humber Type Check (mW/Units} Coupling Type Units Weighting Number Process
1 Control Yes 91.2% AC hocel g 0.og¢ BE HAME
2 Auxiliary Ha 4%.89 AC Azcel g BE RMZ
3 Auxiliary e 7104 AC Aceel g BB EMS
4 Auxiliary Mo 64,00 A Aresl g BE RMS
(Continued for Labels. . .
Channel Channel Loop Sensitivity Channel Documentaticn
Humber Type Checrk {mVW/Units) Label 1 Label 2
1 Cankral Yez 33,20 PILOTE P
2 huxiliary Ha 38,55 1X SEMEOR
3 huxiliary Ha Ty 00 1Y SENSOR
4 Auxiliary He 64 .00 12 ZEMSOR
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(12 Inactive Channels)

TRANSFER FUNCTICN PAIR TABLE:

Enable H{f) Measurement:

Hif} Response Refersnce

Pair Channal Channel
1 2 1

Erd of Sine Testk Summary

gine message log
1.90000

ETest: RTOM, D03
¥Log: Juserfclienc/m3223/sine/log/RTCM. 004 . log
0ss30/01

14
14

14:
1d:
14:
14:
14:
14:

14

14:
14:
14:
14-
;27
+30:
32-
35:
7
4
12:
45;
45:

14
14

14:
14:
14:
14:
14:
14:
14:

113
:1a-
14:
14;
14;
14:
14:
15:
:15:
17:
20:
23
08
1348

25

-1

na
n3
03
10
1z
2o
ng
ng
EY
08
is

0
kY
08
ig
OB
3B
g
13

I35 M3213-RTCMW

Label

H{E)

Nulling Internal Offaats.
Hulling Completed.

Loop Check Scarred. .

Messuring Ambientc Hoise. ..
Searching for Threshold. ..

Loocp Check Completed.
Increasing to Test Lewvel. . .

Start Level
Test Starts
Saved Sweep
Eaved Sweep
Saved Sweepn
Saved Sweap
Saved Sweep
Saved Sweep
Saved Swaep
Eaved Sweep
Eaved Swaep
Faved Sweap
Saved Sweep

Saved Sweep

Feached.
at 4.000
Humber
Numbar
Wumber
Number
Numbar
Humber
Humber
Numbar
Rumber

MOET -l T L0 e LWl B g

Hz

R
.00
a0
.an
il
L0
el
-0
LOf

Humber 10,00
Humbar 11_40
Shurdwwn Initiated. ..
Humber i1zZ.00

Ho

Fair Labsl 1
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TS M3223-RTCM

8ine Version 4.B.0 Tast Summary Listing

Data Starage File Name: RTCM. 011
Current Date: Thu May 31 2001 11:17:21
COCTTMENTAT IOH |
Title 1: OGO1Z TEST RTCM MAY,2,159%7
Title 2: M3iZ223 - EPIRB ACE RLB3IS 5/H: 07
Ticle 3:
TEST RESULTS:
Tept Funaticn: Teat
Dara at Shutdown: 31-May-2001
Time at Shutdown: 11:08:259
Test Completed Normally
Elapsed Time 400 30:00
Remaining Time pap 00046
Elapsed Sweeps 1200
Eemaining Sweeps a.qaon
Frequency at Shutdown: ¢.01 Hz
Test Lewvel: 4.00 4B
Maximum Contral Error:s .47 dB # 14.02 Hz
Table of Alarms Jocurrences Maximum Value
Alarm Lines Cuk: ]
Maximum Drive: 0
Input Overload: Q
CONTROL PARAMETERS:
CONTHOL STEATEGY -
Contrel Spectrum: Max imum
Filter Typa: Propartional
Filter Specificaticn: Fundamental 1E0.00 %, EM5 255. meye
Sweeap Moda: Log
EWEEP/COMPRESSION TABLE -
Segment Ending Sweap
Humier Freguency Rate Comprassion
{HZ) (Docosmin) (%)
1 33 1.218 a5
REFEREMCE TABLE:
REFERENCE PARAMETERS -
Minimum Fregquency: 4.000 He
Maximum Frecuency: 33.090 Hz
Fregquency Points: 200,000
Box Tolarance: Disable
EPECTRUM DYNAMIC LIMITS -
Acceleration Range: 15,4918 498
Minimum Acceleration (0-pk): D.161 o
Maximum Accelararion {0-pki: 1.006 g
Maximum Velwocity {0-pk): 0.15%% msa
Maximum Displacament [(pk-pk): 5,040 mm
THANMEL THHLE:
Channel Channel Leop Sensitivity Input Transducer Control Prafile
Humbar Type Chack [(mV/Unitsl Coupling Typa Units Weighting Number
1 Conktral Yes 93.20% AC Accel g b oo
2 Auxiliary He Ba.55 BT Accel g
3 Ruxiliary HNo T1.00 AL Accel g
4 auxiliary Ho G4 .00 AC Acoel g
{Continued for Labels. ..}
rhannel Chanhel Loop Sensitivity Channel Documentation
Humber Type Check (mVY/Tnits) Label 1 Lakel 2
1 Control Yeo 93,30 PILOTE B
2 Auxiliary No &4 .55 1X SENSOR
] Auxiliary Ho 1140 1¥ ZENSOR
4 Auxiliary Ho 64 .40 17 EENSOR

HMeaguremant
Frocess

BB EMZ

BEH ERME

BE RME

HE HHMS
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{12 Inactive Channels!

TRANSFER FUNCTION PATR TABLE:

Enakble HIf) Masasurement:
H{E) Hesponse Reference Label
Pair Channael Channel

1 2 1

End of Sine Teat Summary

sing message log
1.4002040

$Test: RTCH.O11

$Log:
ak/31/01

10:
10:
1Q:
14:

14

1%
1.
1.
16
10
14
14
1
14
10

11

1i:
11:

11
11
11l

37
a7

58

Hif)

TS :M323-RTCM

Mo

Fair Label 1

fuger/client /mI223/5ina/lag/RTCH . 011 . 1gg

;13
;13
3T
37:
HE
38:
i8:
40:
43
45
48-
50-
53;
5%

22
ELE
3z
23
23
a4
24
54
24
53
23
81

123
<0a:
03
D5
M
HLHH
1

51

Loop Check Started. ..
Measuring Ambient Heoise. ..
Searching for Thresheld. ..
Loop Check Completed.
Increasing to Test Lewvel. .

Start

Level

Teat Starcs

Savead
S5aved
Saved
Saved
Saved
Eaved
Saved
Savad
Saved
Savead
Saved
Saved

Swee
SweepD
Sweap
Sweap
Sweap
Sweep
Swwap
Sweep
Swasepn
Sweep
Sween
Sweep

Reached .

at 4.000 Hz
Humbar 1,40
Humber 2.4J0
Number 3.00
HNumber 4.00
Number 5.00
Number &_00
Humbear 7.00
Wumber 4.490
Humbar 9,00
Humber 10.04

MNumber 11.00
Number 12.00

Shutdown Initiated..

Saved Sweap Numbar
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554, BEACON CHECKOUT

Test using a portable test bench and visual inspection confirmed that the beacon does nat activate in an
untimely manner during vibration testing.

595, FINAL CONTROL

5.9.5.1 External mechanical mspection.

A visual inspection was dooe on all external mechanical parts,
Result - npminal,

5.9.5.2 Aliveness test results

Result : nominal,

Data and praphs are reported next page
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VIBRATION ALIVENESS TEST RESULTS

Beacon Unit @ 172

Name : ACR

Type : RLLB35

Numnher 107

Bracket : ACR Universal Sea Shelter Id 13560

Date : Tune 1%, 2001

406 MHz Measurcments
1 - Environmenial Temperatare {* C ) +32°0
2 - FOWER OUTPUT
- Transmission power dBm 37T+2 314
- Power risetime me <5 (.85
- Powar fallime I0E =< % -
3 -SPURIOUS OUTPUT *
- In band OK-
- Carnier harmonics
4 -DIGITAL MESSAGE GENERATOR *
- Repetition rate -
- Bit rate hits/S 400+ 4 401.28
- Transmission time ma 440+ 4452052 519,35
- W preamble ms 160 | .6 160,36
5-DIGITAL MESSAGE  *
- Bit and frame sync bita 1-24 FFFEZF
- Format flag bit 25 1
- Protocol flag hit 26 1]
- Country code bits 27-36 0366
- Protacol bits 3740 1119
- Encoded Pogition Data Source bits 111 ]
- Hornang bits 112 1
-BCH 1 code read / caloulated hits 86-106 / 25-85 102984 / 102084
-BCH 2 code read / calculated hits 133-144 / 107-132 BOC [ BHC
6 - FREQUENLCY
- Nominal vale KHz 406025+ 2 -{.53014
- Short tepm stabiliry < I10-%100 ms 4.5x 10

*  See data and graphs nexit pages
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Laboratclre de certification
Controle balime ARGOS/SARSAT

Congtructeur ACR
Models RLBAS
Numero de aerie 07
Relferanca M3223-1
Type SARSAT
; Date de ]l'essal 1 Jun 2001 15:20:08
o]
£
LY
. Message ballse
-% Measaga racu {1-144): FFFEZFY9GEEZECOQL7FOFFCOAGDITRIEDFESEC
T Format flag (25): 1
:  PFrotocola flag {26): 0
i Code paya {27-36): 0366
z Pays : USA
E Code protocole {37-43): 1110
Protocole utlliaa : Btandard = Taat
; TIdentification :
v Nuwero :
i BCE 1 lufcalcula {B&~106f25-85): 1029B4/1025B4
= BCE 2 lufcalcule (133=144/107-132): 680/660
s Pow. Data Sourca {111): Internal
< 121.5 MHz Howing {112): Yaa
7 Faeltien GPS de referance i N 43%33+434°" E 1%28° 48
i Pogitlon GPS : Yea
= Position GPS par daefaut : Yas
z
: controle wensaga
% Duree d& la portevae pure 160.36ma +- 0,00
., Duree da lfemiseion 519,35 ma
g Frequence da modulatlon 401.20H:s +- 0.00
% Stabllite de fraqueancae
E Frequence wovenha F2 406024460.26 Hz
SIGMAZ FZuFl 3.413E-10
SIGMAZ Fi-F2 4.528E-11
Mesuras 4'ilndlca
F Fl Gl
49458,.51 233 &0
49459.02 233 58
Excurseion da phase totale rd = 2,48 2,30
Excuraion da phage poaltive rd 0.96< 1,24 1.13
Excurelon de phase negatlve rd =1.24< «=0.9& -1.17
Symatrie de l'axcureion X <a 5 1.54
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Masures de pulasance

Pulssance dBin 37.37
Oacilio
1 T T T
i i i i i
—— e e e e [ = = —
I | : o . . P —— r.._‘ .......
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z B ne I8 ne 28 me
= 2 mmsd 1w
- Umarker2il) FBA av ==> | rd
U1 13 | TE-) nw =2 1 .2 ~d

Spactire da [requaenca

CF 486,825 MHz | SP__ 58 KHz
MR A 37.25 dBm ?

MEWLETT PACKENAD JFYIMAIEA

CHIME 00 TS SF Gl

RET R HHE BT SIS
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CHAPTER 6

A6.0 - BUMP TEST
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6.1. ADMINISTRATIVE INFORMATION
6.1.1. CLIENT
ACR Elestronics Ine

6.1.2. REPRESENTATIVES PRESENT

For the Client : G. PEYROU ITS/AP/ET
For the Test Lahoratory :  J. M. BUCHMAN
613 DATES
Start of tast : Tume 1%, 2001
End of teat ; Tune 1%, 2001

6.14. INTESFACE FILE REFERENCE : M2393-ETS/1EC

62.  UNIT UNDER TEST (UUT)

Beacon Unit ;172

Name T ACR
Type :RLB35
MNumber (0T

Bracket : ACR Universal S¢a Shelter Id 18560
T3 PURPOSE OF THE TEST

Functional checkout of hardware after vibration testing.

6.d. TEST EQUIPMENT
6.4.1. TEST DEVICES

Electredynamic vibration table, rype 80 kN-2 -GR3
Spectral Dynamics 5032225 digital contrel panel

641, METROLOGICA! EQUIPMENT
Control : aceelerometer {analysis and processing)

Measmremsnits : Spectral Dynamics SD2225
Electrical Beacon Checking : Argeos - Cospas/Sarsat Test Bench
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6.5, TEST PROCEDURE

TS MI22X-ETCM

6.3.1.  AXIS (See photograph in § 6.7 page 6.4}

X-axis : parallel 1o the Beacon Bracket fixing plane and Beacon « widthways »
Y-axis : perpendicular to the Beacon Bracket fixing plane and Beacon « widthways »
Z-axiz : parallel to the Beacon Bracket fixing plane and Beacon « lengthways »

6.5.2. MOUNTING

The beacon is secured to a light-alley supporting square.

Th.ﬂ vomplete assembly is finmly attached 1o the moving part of the vibration table according to the required
axis.

6.5.3. TEST SPECIFICATIONS AND SEQUENCE
Bumps following

Section 6.4 of ETS 30066 (Second edition —September 1996 )
Section ALS of [EC 1097-2 (First edition —december 1994 ) and

» Profile of bumyp teat :
Peak acceleration 98 m/s’

Pulse duration 16 ms
Waveshape Half-cyele Sinewave
Test axis Vertical {7}

Number of Bumps 4000

= Beacon control : Visual inapection and Aliveness test after the Ruggedness Tests

6.6. LIST OF SERYO AND CONTROL SENSORS

Sensor Location N ace, Cable Se;g;;ty
Screwed on
P test holder CPal BLIO3 9.32
(BETVO) aheet
Glued on
X Heacon 10922 12/2 2R0
{control} Necklace
Glued on
1Y Beacon 5326 13/3 710
{control) Necklace
Glued on
lZ Beacon 374% 1144 6.40
{control} Necklace

6.3
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6.8. TEST SCHEDULE
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6.9. TEST RESULTS

TS MIZII-RTCM
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6.9.1. RESULTS OF +Z BUMP AXIS (2000 bumps)
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%Wsioﬂ 3.8.0 Test Fila Listing

9T REAle | Envirennement fuser/client/m3i223/shock/test/10gpas
Current Date: Fri Jun 01 2001 Q5:08:43

CONTROL PARARMETEEES:
DURATION —
Mumber of Full Level Pulsea: 20400

Dalay between Pulses; 1300.0 ms
CONTROL STRATESY -

Drive Updabe: 1

Pul=e Cutput Polarity: +

Weighting for Averaging: 0.125

Foedback Gain: 0.750

Waveform Trend Removal: Enable

OPERATION MODE —

Mode: Semi-Automatic

EGIALIZATION & SYSTEM IDENTIFICATION-

Start Level: -15.0 4B
Initial Excitation: Fulse
Frestored Drive: Off

STARTUF -

Initial Test Lewval: =11.0 4B

Level Incrameant: i.0 dB

Delay between Pulses: 1000.0 ms
REFEREENCE PARAMETERS:

REFERENCE PULSE -

Pul=ze Type: Half Bine
fulse Amplitude: 19.00 g
Fulse Duration: 18.00 m=s

Spacify Buffer Durstcion: Nao

puffer Duration: 200,00 ms

Center Pulse in Buffer: Yes

Sample Rate Multiplier: 5.1z

Units for accel, Vel, and Displ:

BILSE COMPENSATICN -

Ty : Fre- and Post-Pulse
Optimization: Single Sided Displacement
Pre-Pulge Amplitude: 20,0 %
Post-Pulas Amplicude: 20.0 %
PILSE DISPLAY TOLERANCE BANDS -
Toypre - Mone
FUILSE DYWAMIC LIMITS -
Inpuk Volbs: 0.83 v
Acceleration: 5.498 g -2.00 o
Velooiktcy: 0.5 mis -0.58 m/s
Displacemernt : 0.04 mm -15.a8 Trm
Sample Rake: 1280 .00 Hz

SRS ANALYSIS PARAMETERS -
SRS Spacing:
SRS Filter Definition:
SRS Damping:

g, mfe, mm

1/3 octave
Absolute Acceleration
5.00 %

SRE Q- 1o.40g
SAFETY FPARANETERS:
ALARM/ABORTE —
Maximum Average Error -
Alarm: 10.00 %
rbort: 20.00 %
Maximum Fealk Ercor -
Alaym: 20.90 %
Abore: RO.O0 %

LOOF CHECKE -
Noizse Threshold:
Maximam Drive:

30.00 myV RMS
100,00 my EMS

64
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Maximum Drive:

CHAMNHEL TABLE:
Charmel Channel Loop Sensitivity

Number Type Check (Vg3
1 Control Yes 93.2
2 pmuxiliary  No 88.55
3 Auxiliary No 71
4 Auxiliary Mo &4
DOCOMENTATION :

Display Taxt -

Title 1: D042+ TEST : RTCM + ETE 300 066 + IEC 1097.2
Title 2: M3IZ23 - EPIRE RLE35 S5/N:

List Omly Text -
Title 3:
Frompt before Test:
Data Storage -
Made:
Masgage Log -
Mode:
Frinting -
aute Floc after Test:

REMOTE COMMUMNICATION TABLE:
Enakle Remobe Communicaticn:

SHAKER LIMITS:
Enalle Shaker Limitcs:
File Mame:

TS -M3223-RTCM

Yes

6.00 Vpeak

Channel Label 1

PILOTE P

1¥ SENSOR
1¥ SENSO0OR
17 SENSCR

Yes

Marual

07 - POSITIVE BUMP TEST

Usea Run Mumber

Mo

M

Yeg
H0KHN

Shaker Description: Shaker BOkN Limits

Bymmetric Values: NGO
Acceleraticon {(+g): 100.000
Velocity {+m/=): 2.000
Displacement (+mm): 25,400
’ Voltage (+v): 10,000

End of Classical Shock Test List

t=
[-mfs}:
{—mm] :
{—w):

-100.9000
-2.000
-25.400
-10.000

Lakal 2
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Current Datea:

COCTMENTATION :
Title 1:
Title
Title 3:

Uo4Z+

TEST EESULTS:
Time at Shutdown:
Date at Shutdown:

TEST

Test Completed Mormally

Laat Pulse Qutput
Pul=se Amplitude:
Tast Lawval:
Polaricy:
Average Error

(Time Domain}:

Paeak Erreor {(Time Domain}:

Pulses Requested:
Pulses Remaining:
Table of Alarms
Average Error:
Peak Error:
Maximum Driwve:
Input vwerload:

TABLE OF QOTPUTE:

Mumber of

Level Pogitive

.00 20006
=-2.00 1
-5, 00 1
—-8.00 1
=-11.00 1
-15.00 11

REFERENCE PARAMETERS:
REFERENCE FULSE -
Fulse Type:
Pulsa Amplitude:
Fulse Duration:

BULSE DYMNAMIC LIMITS
Acceleraktion:
Velocity:
Displacemant:
Sample Rate:

ERS
SRS Spacing:

Outpukts

Negative

ENALYSIE PARAMETERS -

SRS Filter Definition:

SRS Damping:
ERE Q:

CHANNEL TARBLE:
Chartiel Channel Loop

Number Type Chack
1 Contrel Yes
2 rkuxiliarwy Ho
3 Auxiliary Mo
4 Auxiliary No
end

[ )
23,2
A& .55
Tl
54

15 MI2235-RTCM

L]
%smsian 3.8.0 Test Summary Listing

1l0gpos=s.001

Fri Jun 01 2001 0%:47:23

09:47:07
0l-Jun-2001

9.87 g
g.00 dB
+
0.24 %
0.32 %
20070
0
QOccurrences
0

o
o
0

Half Sine=
10.00 g
18.00 ms

9.83 o
0.56 m/fa
Q.04 T
0.00 Hz

1/3 octave

RTCM + ETS 300 066 + IEC 1097.2
2: M3:23 - EPIRE RLB3E 5/N: 07 -~ POSITIVE BIMP TEST

Maximum Values

-2.00 g
-0.86 mfs
-15.68 i1}

Bbhsolute Acceleration

5.00 %
10.00

Sensitivity Channhel Lakel 1

BPILOTE F

1X SENSOR
1¥ SEHECR
17, SENSOR

of Classical Shock Test Bummary List

Lalxwl 2
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»
%Wsinn 3.8.0 Test File Listing

FrELappEg e Envivonne ment Juser/client/m3223/5hock/teat/10gneg
Current Date: Fri Jun 01 2001 909:50:02

CONTROL PARRMETERS:

DURATION -
Humber of Full Lavel Pulses: 2400
Delay between Pulses: 1000.0 ms
CONTROL STEATEGY -
Drive Update: Oon
Pulse Output Polarity: -
Weighting for Averaging: 0.125
Feedback Gain: 0.750
Waveform Trend Removal; Enabla

QJPERATION MODE -
Hode:

Semi-Automatic

EQUALTZATION & SYSTEM ITDENTIFICATION-

Start Level: -15.4 4B
Initial Excitation: Pulze
Prestored Driwve: Off

STARTUOEF -

Initial Tast Level: -11.0 dB

Lewvel Increment: i.0 dB

Delay hetween Pulses: 1000.0 ms
REFERENCE PARAMETERS:

REFERENCE FULEE -

Pulsa Type: Half Sine
Pulse Amplituda: 10.00 g
Pulse Duratiom: 18.00 ms

Specify Buffer Duration: Mo

Buffer Duration: 200.00 ms

Ceneser Pulse in Buffer: Yes

Sample FRate Multiplier: 5.1z

Units for Accel, Vel, and Displ:

FULSE COMPENSATION -
Type:
Optimization:

Pre-Pulse Amplituds:

g. mMS5. km

Pra- and Post-Pulse
Single Sided Displacement
0.0 %

Post-Pulse Amplituds: 20.0 %

FULEE M SPLAY TOLERANCE BANDS -
Type: None

PULSE DWNAMIC LIMITS -
Input Volts: a.93 v
hoceleration: 9. 98 o =2.00 g
Velooioy: 0.5 mi=s -0.56 mis
Displacement : 0.04 m -15 .68 i
Sample Rate: 12890.00 Hz

SEE AWMALYSIS PARRMETERS —
ERS Spacing:
SRS Filter Definition:

1/3 octawve
Abhsolute Acoeleraticon

SRE Damping: R.OO %
SES 10.40
SAFETY FPARAMETERS:
ALARM/ABORTS -
Maximum Zwverage Error -
Alarm: 10.00 %
Abort: 20.00 %
Maximum Feak Error -
hlarm: 2000 %
Abort: OO0 %
LOGPF CHECK -

Noizse Threshold:
Maximum Drive:

30.00 mv EMS
100,00 mv RMS



& jns

CHARMNEL TABLE:

T e

I
Maximum Drive:

Channel Channel Loop
Number Typea Check
1 Control Yes
2 Ruxiliary No
3 Auxiliary No
4 Ruxiliary Ne

DOCUMEMTATION:
Display Text -

Ticle 1: GO042- TEST

List Only Text
Ticle 3:

Loop Check:

Sensitivity

(mv /g
93,2
BH.55
71
o4

Prompt before Test:

Data Storage -
Mode :
Mesgage Log -
Mode:

Printing -

Auta FPlot after Test:

FREMOTE COMMUNICATION TABLE:
Enable Remote Communication:

SHAKER LIMITS:

Enable Shaker Limits:

File Name:

Shaker Deacription:
Symmetric Values:

Accelaracion

(+or) s

Valocity (+m/fs):
Displacement {+mm):

Yalbace

(4]

TS MA22LRTCM

Yes

£.00 Vpeak

Channel Label 1

PILOTE F

1¥ SENSOR
1Y SENECR
12 ZEMSGR

Yeso

Manual

RTCM + ETS 300 066 + IBC 10%7.2
Title 2: M3223 - EFIRE RLB35 S/N: 07 - NEGATIVE BUMEF TEST

Uege Run MNumber

hilal

No

Yes
B kM

Shaker 40kN Limits

jul 1)
100, 000
2.000
25,4040
10,00

End of Classical Shock Test List

{-g):
[(=msg]:
{—mm) :
{—w)

-140.000
-2.000
-25.4720
-10.0400

Label 2

6,17
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Test Names: 1Ggnag, 002
Current Date: Fri Jun 91 2001 10:5%:30
COCUMENTATION :

Title 1: 004Z- TEST : ETWCM + ETS 3100 066 + IEC 1097.2
Title 2Z: M3223 - EPIRB RLE3Z S/N: 07 - NEGATIVE BUMF TEST
Title 3:

TEST RESULTS:
Time at Shutdowrn: 10:559:10
Date at Shutdown: 01l -Tun-2001
Test Completed Normally
Lazst Pulse Cutput

Pulse Amplitude: -10.00 g
Test Lewvel: 0.00 4B
Polarity: -
Average Error [(Time Domain}: 0.22 %
Peak Error (Time Domain): Q.02 %
Pulses Requested: 2000
Pulse=s Remalning: 0
Takle of Alaxms OCcourrences Maximum Value
Average Error: o

Peak Error: 0
Maximum Drive: v}

Input Crrerload: 2

TARLE OF OUTPUTS:
Number of utputs

Level Pogitive Negative
0.00 2000
=2.00 1
-5.00 1
-d.00 1
-11.00 1
-15.400 11

EEFERENCE PFARRMETERS:
REEFERENCE PULSE -

Pulsa Type: Half Sine
Pulse Amplitude: 10.00 g
Pulse Duration: 1B.00 ms
PUOLSE DYMAMIC LIMITS -
hoceleration: %.98 g -2.40 g
Velocity: 0.5 mis -0.568 m/s
Displacement: Q.04 ToTn -15_%5H wir
Sample Rate: 1280.00 Hz
SRS ANALYSIS PARAMETERS -
SRS Spacing: 1/3 octave
SRS Filter Definition: Bbsolute Acceleration
SRS Damping: 500 %
SRS Q: 10.00
CHAWNNEL TABLE:
Chanmel Channel Loop Sensitivity Channel Lakel 1 Label 2
Number Tvype Cheock (mirfg)
1 Control Yes 93.2 PILOTE P
2 Auxiliary Ho 8B .55h 1% SEHWESOER
3 Auxiliary Ha 71 1¥ SENSOR
4 Auxiliary No 64 1Z SENSCR

End of Classical Shock Test Summary Lisc
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6.9.3, BEACON CHECKOUT

Test using a portable test bench and visual inspection confirmed that the beacon does not activate in an
untimeély mannsr during vibration testing,

6.9.4. FINAL CONTROL

4.9 4.1 External mechanical inspection.

A visual inspection was done on all external mechanical parta.
Resalt : nominal.

6.9.4.2 Alivenesa test reaults

Result @ nominal.

Data and graphs are reporied next pages

6.21
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et :r-II..._|-|'-'_r. e PRy i e et | ITS MSZZS-RTCM
. BUMP ALIVENESS TEST RESULTS
Beacon Ut @ 1/2
Nams : ACR
Type : RLB35
Number 07
Bracket : ACE Universal Sea Shelter 14 13560
Date : June 1%, 2001
406 MHz Measurements
1 - En¥vironmental Temperature (° C ) +22°C
2 -POWER DUTPUT
- Trangsmission power dBm EXEY 74
- Power nisetime ms <5 0.%85
- Bower falltime ms <5 -
3-SPFURIOUS OUTPUT =
- I band OK-
- Carrier harmonics
4 -DIGITAL MESSAGE GENERATOR *
- Repenition rate -
- Bit rate bitsss 400 + 4 401,28
- Transmission time ms 0+ 44,520+ 52 519,35
- CW preambls ms 160+ 1.6 160,36
5-DIGITAL MESSAGE ~
- Bit and frame sy bits 1-24 FFFE2F
- Format flag hit 25 1
- Prowocol flag bit 26 [H
- Country code bits 27-16 K6
- Pronocol bits 37-40 1110
- Excoded Position Data Source bils i1l L
- Homing bits 112 |
-BCH I cade read ! caloulated bits B6-106 7 25-85 102984 / 102984
- BCH 2 code read [ calculated bits 133-144 7 107-132 a6 / 66C
6 - FREQUENCY
- Nominal value KHz 406025+ 2 -0.53474
- Short term stability < 210°%/100 ms 4.5x 107

*  See dais and grapha next pages
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Laboretolre de certification
Controle ballse ARGOS/SARSAT

Conatructeur ACR
Modele RLB3S
Humaro de seris 47
Rafarence M1223-1
Typa SARSAT
g Cate de 1'eamal 1 Jun 2001 15:20:08
g
3
b3
, HMessage baliae
'% Mesgsage recu {1=144): FFFE2F96EE2ECO017FOFFCOASDITRIEAFEEC
7 Feorwat flag f253: 1
i Protocole flag (26): O
= Code pays [(27=38]: Q366
£ Pays t UESA
L Code protocola {37=40}: 1110
T Protocole utlllse : Standard - Tast
; ldentilficatian
¥ Nuwoero :
2 BCE ! lufcalcule {85-106/25=85): 1029B4/1029R4
s BCH 2 lufcalecula {133-144/107-132}: B6C/66C
o Pos. Data Source {111}: Internal
2 121.5 MHz Boming (112): Yas
é Poaitlon GPS de referencs : N 43F33734¢4F E 1828748
i Positlon GBS 1 Yas
- Poasltion GPS par defaut Yes
:
: Controle message
% Duree de la porteude pura 160.36mE +=
> Durew de l'amission 519,35 as
g Fragquence de wodulation 401.28E2 +-
% Stabliite de Lrequance
g Fragualice woyanna F2 408024460.26 Yz
SIGMAZ F2-F1 3.413E~10
SIGMAJ Fi-F2 4.528E-11
Megures d'indlcae
F Fl Gl
45459.51 233 1)
4945502 231 38
Excuraion de phase totale rd <m Z.40 2.3D
Excurdioh de phase poaltlve rd 0.56< <1,24 1,13
Excureiaon de phade negsatlive ra -1.24< <-0.95 ~1.17
Symetrie da l'excureion % sm 5 1.54

6.23
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CHAPTER 7

A7.0 - SALT FOG TEST

7.1



« Intelhgrvee de FLovirannement TS M1221.ETCM

7.1, TEST SPECIFICATIONS AND SEQUENCE

Following :
- Section A7.0 of RTCM Recommended Standards for 406 MHz Satellite EPIRBs (Version 2.0 Feb 5, 1997} -

Mote : The EPIRB hereby considersd has been also tested following
- Section 6.5 of ETS 300-066 (Second edition ~September 1996 1 ;
- Section Al.6 of IEC 1097-2 (First edition —december 1994 ) and
- Section 8.12 of EN 60945 { May 1997)

7.2. EQUIFMENT UNDER TEST
Beacon Unit ;172

Name  ACR

Type : RLB33

Numbesr 07

Bracket : ACR Universal Sea Shelter Id 183580

7.3. TEST SITE

Toulouse Space Center {C.5.T.) - INTESPACE Laboratory.

7.4, TEST EQUIPMENT

+ Salt fog chamber SAPRATIN S /N : 229 (see photo page 7.2),

+ Salt solution : Mil-5td-810 D (July 19th, 1983}, method 509.2.

= Climatic chamber : CLIMATS F.C.H. — Type: Austral 137H&601 5E - S/N: 54330,

« COLE PARMER thermo-hygrometer, Type : TriSense &N : 37000-00,

r KEITHLEY thermometer/multimeter , Type : 2000, SN 0678112 with CU-CT thermocoupler.
r Argos - Cospas/Sarsat Test Bench.
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7.5. TEST RESULTS

IT5 :AM3223-RTCM

Note @ The salt fog test has besn conducted in two times :
13 First : following RTCM Recommended Standard

2} Second : following ETS / IEC Standards { The RTCM pericd has been considered as first time period of
ETS/IEC specifications )

7.5.1 Teat implementation
Place : INTESPALCE Laboratory
Date Hour Events - Observations
April 27%,2001 15t | Salt bath preparation ; warning up of the chamber with beacon in it bracket
17h | Salt fog injection (5% of NaCl)at 40°C £ 2°Cz43h
May 2*,2001 8h | Salt fog injection stopped. Beacon dryed during 24 hat 40 °C 32 °C
May 3™,2001 10h | Salt fog injectionat 40%C+£2°C212h
May 422001 10h | Salt fog mjection stopped.
11h38 | Vizual inspection at = 22 °C: QK. Nothing abnormal to note .
I4h | Electrical checks
See results of sliveness after RTCM salt fog test next page § 7.5.2
15h | Beavon in FB4 bracket placed in the salt fop chamber at 40°C £ 2 °C
16h | 8alt fog injection (5% of NaCl)y at 40 °C £ 2 *C for | hour
17h | 8alt fog injechion stoped and begining of first storage period at 40 °C £ 2

*Cand %3 %+ 3 %ofHR

May 11",2001 16b | Salt fog injection (3% of NaCl} at 40 °C £ 2 °C for 1 hour
17h | Salt fog injection siopped and begining of second  storape period at
40°C+2°C and 93 %+ 3 % of HR
May 18", 2001 16h | Salt fog injection (5% of NaCl} at 40 °C £ 2 °C for | hour
17h | Salt fog injection stopped and bepining of second storage period at
40°C+2%Cand 93% 13 % of HR
May 28%,2001 0k | End of salt fog test
1&6h | Visual Inspection at 22 °C . QK. Nothing abnormal to note

Electrical checks : See results of aliveness after ETS/TEC salt fop test next
page & 7.5.3

74
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7.5.2 ALIVENESS TEST RESULTS AFTER RTCM SALT FOG TEST

Beacon Unit ;12

Name : ACR
Type : RLB3S
Nuimber 07

Bracket : ACR Universal $e3 Shelter Td 185560

406 MHZ MEASLIR NT.

May 4™ 2001
1 - Environmental Temperatore { °C) +22*C

2 - FPOWER OUTPUT

- Transmisgion power dBm 37T+ 374

- Power risetime msa <5 085 ma
- Power falltime ms <3 -

3 — SPURIOUS OUTFUT

- In band * oK

- Carrier harmonics

M -DIGITAL MESSAGE GENERATOR

- Repetition eate 0K

- Bit rate bits/S 400 + 4 401.31

- Transmission bime ma 440 =44/ 52052 51934

F CW preamble ms 160+ 16 16038
F- DIGITAL MESSAGE

- Bit and frame syne bitg 1-24 FFFE2F
- Format flag kit 25 1

- Protocol flag bit 26 0

- Country code bits 2736 0366

- Protocol bits 3740 1110

- Encoded Position Dam Souree bits 111 1

- Homing bita 112 1

- BCH | code read !/ caloulated hits BG-10a / 25-85 102984 / 102984
- BCH 2 eode read / caleulated bita 133-144 7 107-132 66C / 660
b - FREQUENCY

- Nominal value EHz 406 025+ 2 -0.52587
 Short term stability < 2x10°9/100 ms 23x10°10

*  See data and graphs next pages
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taboratolire de certificacion
fontrole balise ARGOS/SARBAT

Conetructeur ACR
Modele RFLR35
Numerc dae serla 07
Rafarence M3Z223=1
Type SARSAT

TS :M312-RTCM

Date de l'essal & May 2001 14:04:38

Measage ballse

Masgage racu [l=144):
Format flag {25):
Protocoele flag f26):
Code pays (27-38):
Paya :
Code protoccle (37401
Frotocole utiliea :
Idantification

Humerc

BCH 1 lu/calcula {A6-106/25-85)«

FFFE2F96EEZECO017FDFFCOAED378IEOFE6C

1

]

0366

U3A

1110

Standard - Test

102984/ 102984
BCH 2 lu/calcula (133-144/107-132}: G6Cf6EC
PFos. Data 3gQurce {111}: Internal
121.5 MBEz Homing {li2): Yes
Posltion GPS d& refsrence : N 43°33734'7 E 1°28748
Pogition GPS : Yosu
Positlon GP3 par dafaut ¢ Yan
Controle message
Dures de la porteuse purs 160. 38ma +- (.00
Duree de 1'emlesion £19.36 ma
Freguence de modulation 401.31Hz +=- 0.00C
Stabillite de frequence
Frequence moysnne F2 406024474.13 Hz
SIGMAZ F2-F1 &,.095E~10
3IGMAJ Fi-F2 2.298E-10
Meaures J'indice
F Fl Gl
49473.67 233 &0
49473.5 233 58
Excursion de phase totale rd <= 2,48 2.23
Excursion da phase poaitive rd 0.96< <1.24 1.14

Excursion de phase negative
Symatrie de l'axcursion

rd -=1,24< <=0.36 -

1l.09

t‘ o= 5 -2!14

7.8
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Fulmsance dBm 37.41
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3
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1
i
' T
a n= 1B m= £8 me
2 muaSdiv
Umar-korrg2 (12 FEB wpw ==>» | rd
Urmarmge=- 1 {17 L 1] nw ==> 1 .2 r—d

Spectre de freguence

CF_ 4B6.825 MHz

SP 38 KH=z

MR A

37.
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4.4

6d24

S 38E 1

MK F

1
i
b
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TS MI223-RTCM

7.5.3 ALIVENESS TEST RESULTS AFTER ETSAIEC SALT FOG TEST

Beacon Unit  : 1/2

Namee :ACR
Type : R1LB3S
Number ;07

Bracket . ACR Universal Sea Shelter Id 18560

406 MHZ MEASUREMENTS
May 28,2001
1 - Environmental Temperatare { +2rC
2 - FOWER OUTPUT
- Transmission power dBm 3Tx2 it
- Power risetime ms <3 085 ms
- Power falltime ma <5 -
B — SPURIOUS OUTPUT
- [n band * OK
- Carrier harmonics
M -DIGITAL MESSAGE GENERATOR
- Repetition rate 0K
- Bit rate bits/S 400 + 4 401.30
- Transmizsion Hme ms 440+4.4/ 520+ 5.2 51934
- CW preamble ms 160 16 160.35
F - DIGITAL MESSAGE
- Bit and frame sync bita 1-24 FFFEIF
L Format flag bit 23 1
- Protocol flag it 26 0
- Country code bits 27-36 0366
- Protocol bits 3740 1150
- Encoded Position Data Source bits 111 I
- Homing bits 112 1
L BCH 1 code read / calculated bits 856-104 / 25-85 102984 / 1029B4
- BCH 2 code read / calculated bits 133-144 / 107-132 BEC / BHC
- FREQUENCY
- Nominal value KHz 406025+ 2 -0.54053
- Short term stability < 2x10°%/100 ms 34x 1010
*  See data and graphs next pages
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Laboratcire de certificatleon
fontrolaea balise ARGOS/SARSAT

5 :M3223.RTCM

Conatructeur ACR
Modale RLE35
Numero de aerie 07
Rafaranca M3i223-1
Typa SARSAT

Date da 1 'assal

Merzage balles

28 May 1991 16:53:01

Massage recu {1=144}:
Format flag (25)3
Frotocola flag {26):
Code pays {27=386):
Pays :

Code protocole
Protocola utilise
Idantification
Huamaroc

[37-40) ¢

-

FFFEZF96EE2ECO0L7FDFFCOABDITAIEOFE6C

1

g

0368

USh

1110

Standard -~ Taet

BOH 1 lufcalcule  (86=106/25-85): 1029B4/1029B4
BCH Z lu/calcule (133-144/107-132): 66C/66C
Foas. Data 3ource {l1l11): Internal
121.5 MEz Eoming (112): Yus
Poaltion GP3 da referencea ! N 43°33734"" E 1°28°48
Fosition GP3 : Yom
Pomition GP3 par dafaut Yag
Contreole message
Dures da la porteuss pure 160,35me +=- 0.00
Duree de l'emisglon 519.34 ms
Fragusnce de modulation 401,30Hz +=- C.00
Stabllite de frequance
Fregquence moyenne F2 406024459.47 Ez

SIGMAZ F2-F1l 2.961E-10
SIGMA3Z Fi-F2 3,413E-10

Maesures d'indice

F Fl Gl

49458.78 2232 60

45458.168 232 59

Excursicn «e phase totale rd <= 2,48 2.25
Excursion de phase positive rd G.96< «1.24 1.14
Excursion de phase nagative rd =1.24< «<=0.96 -1.12
Symetrie de l'excureion % <= 3 -.31
Mesures de pulssance
Puissance dBm 34.10 + 3,00 =

78
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ITS :M31223-RTCM

Oscillo

HEWL E

PRINT {3 VEOS SIDE WY

U 1 L L R R GV R A8

4
| |
| 1 P |
B ne i ne 28 me
2 madiv
1] k2012 7B mw ==> 1 rd
Umg:h- 1€1) 1] mw ==> 1.2 ~d

Spectre de [Iequence
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MK Fi 4. A6824B13E48 Rz

" : /
| 1 f | TR

| il

| (T |

; ' AR L L M

i

: | N
5 RE7 1 KRz 8 dB/DIU ST 385 8

1




