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{CHAPTER 8

A8.0 - DROP TESTS
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8-1 DROP TEST ON HARD SURFACE

8.2
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8.1.1. DEFINITION OF TEST
Following Section A8.1 of RTCM Recommended Standards for 406 MHz Saellite EPIRBs
{Version 2.0 Feb 5,1997) :

'I'l:ie: EUT is soaked at minimum stowage temperature (-43°C) for 2 hours .

« Refore five minutes afier removal from a temperature the EUT is dropped above the test surface
- heipht i meter (£ 10 mm)
- orientation : normal floating position
- hard surface : plece of pak { 600 x 500 x 200 mm / weight : 50 Kg ).

Note : After the first Drop Teat the EUT ia dropped, 5 times following 5 other onentations above the test surface
following Section B.5.1 of EN 60945 { May 1997) :

= Al the conclusion of the drops, the EUT is controlled by an aliveness test

812 EQUIPMENT UNDER TEST

Beacon Unit @ 172

Name : ACE.
Type - RLEB35
Number 107

8.13. TEST SITE

Toulouse Space Center (C.5.T.) - INTESPACE Metrological Laboratory.

8.L4. TEST EQUIPFMENT

+ Oven,
*+ Drop bench ( see photo § B.1.5 },
+ Argos-Cospas/Sarsat Certification test bench
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§.1.4. TEST RESULTS

8.1.6.1 Tet linphmentation

MT% :h311LRTCM

Events - Observations

Coolimg e beacen 10 - 3¢ O temperature contralled oven

PMlave * [INTESPACE Labsaratury
Dinte H;n_r
lane 5% 200 B0
12:30 | Beacon removed of (e,
| 245 Bescom droppred on hard surface
fnllowing & beacno neieniatinng
L5:05 “isual inspecon . Ok,
L5194 Eleemical checks 11K

See resolt of ahiveness 125t oesl page
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£.L.6.2 ALIVENESS TEST RESULTS AFTER DROF TEST ON HARD STRFACE

Beycon Upn ;142
Tuitin= AR
Type :R1LH35
Mumber (T

Mawe  : June 5™, 2001

406 MELS Wb asL REM I 1%

L - Environmental Temperature{ = {7} + 14
I — FOWER OUTFUT
E | rnaraagang poraer dRm AMal AT.AG
- Fower riastime ms = 5 LLKS
- Power Falllime: s w b .
- SPLI'RIOUS OLTPLT
Lo band * LK

L amer harmomucs
h—I]IEITAL MESSAGE GENERATDR

Repetaint rawe O
- Bil raie bl % A= 4 dir]. 30
- Trumemiz<ion Lme 0% A4 140320055 519,33
LW premnble it ) - 1.4 ] 168037
E-DIGITAL MESSACE ' i
C Bt and Trarme sy hits [-24 FFFEZF
- Faormar Dap bil 25 1
- Prolocol Heg tul 23 u
- Counlry sodie buLs 2736 (k1fih
LR | Bits X140 |1
- Enecaded Pasition Dhaea Sowrce tuts L11 ]
- Homing bits bI2 I
- B | code read ¢ caloulates hats B 10OR  25-R% GRTRAY ¢ IR Ted
L 13074 2 onde revd ¢ caleulated C ham B4 107-132 36 F3%
- FREQUENCY
L Momanal walue KH:s 40 025 + 2 - 0 x40
- Shuait Leiny stakiling < 210790 10 ms 44 xp-ll

* Ree dats and graphs nexd pages .
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¢ Laboratolre de certification
z Controla ballge ARGOS/SARSAT, il }”r Tk w bl e i
. Conestructeur ACR
= Mcdala ELB35
4 Numerc de serlae o7
x Rafarence M2332-1
N Type SARSAT
q
3 Date de 1'aemal 5 Jun 2001 15:09:34
F
1 Megssage baliae
. Massage recu {l1-144}: FFFEZFSEEEZECCO12C00221DS1776ATCCEIR
7 Format flag (25): 1
2  Protocola flag f26}: O
S Code pays {27-36): 0368
w Pays : USA
Z Code protocole {37-40): 1110
5 Protocole utillse : Standard - Test
. Identification :
& Numaro :
BCH I lufcalcule {86=106/25-85): 0D87645/0687645
BCE 2 lu/calcule (133-144/107-132): E36/E36
Eoa. Data Source {lll): Internal
121.5 MHz Homing {i112}: Ya=
Positlon @PS da reference : N 43°33726"" E 1928'GY
Poajiticn GFES : Yes
Poeltion GPS par defaut : No
Latitude positicn 1 43%337°247 " Nord
Longlitude posltion i 172874877 Est
Delta poeltion ¢ 285081370243 km
fontrole maszage
Duraea de la porteuse pura 160.37ma +=- 0,00
Duree da 1 'emlesion 51%.35 ms
Fregquence de modulatlon 401.30Hz +=- 0.0C
Stabllite de freguence
Fraguence woyvennea F2 4068024459.97 Hz
SIGMAZ FZ2-F1l 7.6063E=11
SIGMAZ FAi-F2 4,354E-11
Mesures d’indice
F Fl Gl
d2455.92 223 60
49455.894 233 53
Excurelon de phase totale rd <= 2Z.48 .23
Excurgion de phade positive rd 0.96< «1.24 1.15
Excureglon de phase negative rd -1.24<x <-0,86 =1.08
Svwetrie de 1’excurslon ¥ <= 5 =-2.564
E Mesures de pulssance
=
Z Pulseance JdBm 37.55

8.7
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8.2 - DROP TEST INTO WATER

8.9
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3.2.1 DEFINITION OF TEST

It reapect the definition drescribed in Section A8.2 of RTCM Recommended Standards for 406 MHz Satellitc: EFIRBs
(Version 2.0 Feb 5,1997) .

* At the conglusion of the drops, the EUT is controlled by an aliveness test

$.2.2. GENERAL DEFINITION OF TESTS

8221 PURPOSE

a) Ensure that beacons are switched off, and drop them into the water from a height of 20 m in three configurations
= Anterma vertical up

» Anterina vertical down
« Antenna horizontal

b} Physically inspect beacons

¢) Do elecirical tests of beacons

8.2.2.2. TEST SITE

The tests are conducted in 2 tivar lock-gate.

8.2.2.3, TEST EQUIPMENT
Bracon without stewape bracket.

The test is carried out using a hydrolic borst skiff able to reach 20 m height. The height is controtled by a
calibrated halyard.

The beacon is held by the operator in the ripht position and releaged above the water area. An cperator takes
photographs of the test sequence in real time .

8.2.2.4. TEST SEQUENCE

The test sequence ig as follows :

1 - Drop Test - Antenna vertical {up)
2 - Drop Test - Antenna vertical (down}
3 - Drop Test - Antenna horizontal

810
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8.2.2.53. ORGANIZATION

+ Conducting of the test : ITS

= Crane aperation : ITS

+ Dpearation amd contrel of beacon ; ITS / CNES + manufacturer

» Recovery of beacony ITS

+ Operation of camera : ITS

» Height and depth checks : ITS

* Signal for start of test : ITS (subject to agresment of CNES + manwfacturer)

§.2.3. IMPLEMENTATION OF TEST
8.2.3.1. TIMING

- Preparation phase
« Obtain agreement of lock-gate staff,
« Record beacon identification,
* Lift up the operator and beacon in the hojating skiff control the beight (20 m),
« Set up camera,
« Make sure diver is ready.

- Test phase
* Obtain the ITS / CNES agreement for start of the test,
+ Dirop the beacon
* Tacke pictures before, during and at the end of the drop

- Control phase
+ Diver recovers beacon,

+ Mechanical and electrical checkout,

811
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8.2.3.2 ENVIRONMENT
The tests conducted outeide may therefore be subject to inclement weather such as wind, fop, icing and so0 on...

Decisions to posipone testing shall be taken jointly by ITS and CNES, in accordance with the menufacmrer
{ if he iz present ).

2233 SAFETY - QUALITY
Al tests are to be conducted in the presence of ITS coordinator .

+ Ensure that all personnel around the lock-gate is suitably dressed in view of the risk of slipping.

£.2.3.4. LOGISTICS

All tests are photographied in real time.

B12



£B intespace

ietelhigrre s e FEnwirannemertt rrs :Mazzj_RTCM

8.2.4. TEST RESULTS

B.2.4.1 Test iImplementation

Beacon Unit  : 1/2

Name= - ACR
Type : RLB35
Number : 07

Place : Port Sud — Ramonville Saint Agne

MECHANICAL ELECTRICAL
DATE/HOURS CONTROLS CONTROLS
CONFIGURATION 1 June ﬁm, 2001 0K oK
Anterna vertical vp 14 :50
CONFIGURATION 2 Jurne ﬁﬂ’, 2001 0K OK
Antenna vertical down 15:00
CONFIGURATION 3 June 6“, 2001 K OK
Antenna horizontal 15:15

Nothing. abnormal 1o note

Electrical checks afier a drop test : OK

See result of alivness test naxt page
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B.2.4.2 Aliveness Test Results after Drop Test loto the water

Beacon Lnit
Name

Type
MNumber

12

: ACR

: RLB35
: 07

Date  : Jume 6™, 2001 16:58

406 MHZ MEASUREMENTS

1 - Environmental Temperature { ° ) -2 0C
2 - FOWER OUTPUT
- Transmission power dBm 372 3775
- Porwer nisetime ms <5 085S
- Power falltime ms <5 -
1 — SPURIOUS OUTPUT
- [n hand " DK
- Carrier harmonics
¢ -DIGITAL MESSAGE GENERATOR
- Repention rate OK
- Bit rate bita/S 400 £ 4 401,29
- Transmission tirme ma 440+ 44 /8520 £52 519.34
- CW preamble ms 160+ 1.6 160.26
B - DIGITAL MESSAGE .
- Bit and frame sync bits 1-24 FFFEXF
- Format flag bil 25 1
- Protocol flag bit 26 0
- Country code bitz 2736 0366
L Protocol bits 3740 L1LG
- Encoded Position Data Source hits 111 i
- Homing bits 112 I
- BCH 1 code mmad / caleulated bita 86-106/25-85 ORTR45 | DRI045
-t BCH 2 code read / caleulated bita 133-144 /107-132 601 /6]
b -FREQUENCY
- Nomiinal value KEHz 406025 £ 2 - 1.53901]
- Short term stability < 2x10°9 100 ms 78x 1711

*  See praphs next pages

814
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Laboratolre Jde certification dFer  Pomm fnn?f/ Do P‘fuf-t
Controle ballse ARZ0S/SARSAT

Constructeur ACR

Modela ELB35

Nunero de serle 07

Falerence M3iZ2Z3=1

Typa SARBAT

Date de l'eseal 6 Jan 2001 18:57:50

g Mangage balise
g Mguzaga racu {1=144): FFFE2F96EEZECO012C00221D917769FCBED1
* Format flag {25): 1
« Frotocola [lag (263: O
= Code pays {27=38): 0366
5 Payse : USh
- Code protocole {37=40): 1110
s Protocola utlliee ¢ 5tandard - Tagt
¥ Identification :
I Humero :
£ BCH 1 lufcalcula {86-106/25=85}: 0QB76H45/087645
BCH 2 lufecaloule (133-144/107-132): S5D1/6DL
= FPod. Data Source flil}: Intecnal
§ 121.5 MHz Homing {112): ¥ea
* Porition GPF5 da relerenca T N 4373373477 E 1®ZBT4E
¥ Poslticn GPS : Yas
7 Positicn GPE par defaut : Ko
3 Latlitude position 1 437337327 Nord
¥ Longitude poaltian : 173B744'" Est
~ Dalta poeition : 0 K
2
£ Controla weseage
= Duree de la porteuse purae l60.36ma +- 0.00
T Duree de l'emisslon 519.34 ma
ol
» Frequanca de modulation 401.25Hz +- 0.00
@
% Stabilite de fraquance
%]
z Frequance moyenna  F2 406024460.59 Hz
T
~ SIGMAZ F2-Fi 1.080E-10
S5IGMa3 FlaF2 7.837E-11

Masgures 4'indlca

F Fl 51

49460.93 233 60

45460.585 233 60
Excureslon de phase totale rd <= 2,48 .24
Exgurslon de phase pozltive red 0.95< «<1.24 i.049
Excurelon de phase negative rd ~1.24< <=0.55 =1.15
Symatrie de l'axcuralon 3 cm 5 2.38

Medures da pulsaance

" Pulssance dBm 34,30+ 345 = 3715

8.15
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8.2.5. PHOTOGRAPHS

ITS ‘M3223-RTCM
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FIRST DROP INTO WATER
Antenna vertical up

B.18
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SECOND DROP INTO WATER
Antenna vertical down
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THIRD DROP INTO WATER
Antenna vertical horizontal
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CHAPTER 9

A9.0-LEAKAGE AND IMMERSION TESTS

9.1
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9.1. TEST SPECIFICATIONS AND SEQUENCE

9.1.1 Test specifications
Fellowing Section: A9.0 of RTCM Recommended Standards for 406 MHz Satellite EPIRB& {Version 2.0 Feb 5,1997)

9.1.2 Test sequence

* Leave beacon in off position throughout test .
+ Place the beacon in an ammosphere of + 65 + 3*°C for one hour.

* Fully immerse beacon in water at + 20 # 3°C o a depth of 100 £ 5 mm msasured from it highest
paint to the surface of watet for a period of 48 hours ( Test equiproent © Pressure Chamber ).

» Set chamber 1o | kg/icm? to simulate a 10 meter head of water .
« Leave pressure on for five minutes.

» Remove beacon from chamber, wipe it dry and perform an aliviess tast then check that
there is no free water inside the case.

2.2. EQUIFMENT UNDER TEST
Beacon Unit  : 1/2

Name r ACR

Type : RIB35

Number : 07

9.3 TEST S1TE

Toulouse Space Center (CST) - INTESPACE Metrology.

9.4, TEST EQUIFMENT

* Pressure chamber : Intespace 100 liters Pressure Chamber (see photo next page),
» Pressure sensor : BARFLEX BOURIDXN Electronique Type 0-2000 hPa

* Pressure reducer.

* Nitrogen cylinder.

* Argos - Cospas/Sarsat Test Bench,

G2
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9.5. TEST RESULTS

9.5.1 Test implementation

T8 :M3223-RTCM

Place : INTESPACE Laboratory
Date Hour Evenix - Ohservations
June 8, 2001 15:15 | Beacon ( battery disconnected ) leaved in thermal chamber at + 65 °C for one
heur minimum
17:15 | Beacon submerged under 100 mm of water for 48 hours minimurm in pressure
chamber
June 12, 2001 10:00 Beacon submerged and chamber pressurized to 105 Pascal for five minuies
10:05 Chamber depressurized and then beacon removed, wiped and dried .
14:30 | Elsctrical checks :  See results of aliveness test next pages
1445 | Beacon opened for visual inspection at = 22 °C:

OK. Nothing abnomal (o note

G4
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9._52 ALIVENESS TEST RESULTS AFTER IMMERSION TEST

Beacon Unit ;12

Name t ACR

Tvpe : RLB35

Number (07

Date : June 12%, 2001 14:34

406 MHZ MEASTTREMENTS

1 - Environmental Temperature { * C) +22*C

2 - POWER OUTFUT
- Transmiasion power dBin 372 37.35
- Fower risetime ms =35 (.35 ms
- Power falltime mE =5 -
B — SPURIOUS OUTPUT
- In band * 0K
- Carrier harmonics
M -DIGITAL MESSAGE GENERATOR
- Repetition rate OK
L Bit rate bits'S 400+ 4 401.29
- Transolission time ms 440+ 4.4/ 520 £ 52 51934
- W preamble ms 160+ 1.6 160.36
B - DIGITAL MESSAGE
- Bit and frame syne bits 1-24 FFFEXF
- Format flag bit 23 1
- Protocol flag bit 26 0
L Contry code bits 27-36 0366
- Protocol bits 3740 iL1D
- Enceded Position Data Source bits 111 1
- Homing bits 112 1
- BCH 1 code read / calculated bits 86-106 /7 25-85 102684 [ 102584
- BUH 2 code tead / calenlated bits 133-144 / 107-132 B&C [ 65
k- FREQUENLCY
- Nominal value KHz 406025 +£2 -0.54177
r Short term stability < 2x16-%/100 ms 23x 1011

*  Ses data and prophs next pages

9.3
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Laboratolre de cercification

Controle Ballse ARGOS/SARSAT

Conatructaur
Modaela

Hunerc da swaris
Releranca

Typa

Date da lfeapsl

Measage balise

ITS MII25-RTCM

A Crev

in”ﬂtrlﬁk h{;,

ACR

RLB15

a7

M3223-1
SARSAT

12 Jun 2001 14:34:08

Magzaga racu
Foruwmat Ilag
Frotocola flag
Code pays

Pays

Coda protocole
Protocole utlliae
Identification
Numero

BCE 1 ilufcalculm

Pos. Data Source
121.5 MHz Howling

(1-144)
(25): 1
(26}t ©

{27-36): 0366

USA

(37-407: 1110

{86-106/25-85)
BCE 2 lufcalcule (133-144/107-132)
{111)
(112)

FPoultlon GP5 da rafarence

Poslticon GPS

Foaltlon GBS par defaut

Controle measage

Standard - Teat

102984 /1072584
Lo YT
Intaernal

Yea

Yaa
Tas

AR g TP au TR a4 mn TP opn PR oan TP opw TR op

W 43°33'34'" E 1%2B8'48

FFFEZFOBEEZECUOC1?FDFFCOAELI7TE3EDFEEC

Duree de la porteuda pure

Dureae de 1l amisslon

Freguence de modulatlon

Stabilite da fraguence

Freguanca moyanne

SIGMALZ
SIGMA3

Magures J4'indice

160.36ma +-—

531%.24 ms
401.29Hz

8.00

+= D00

F2

F2-F1l
F3i-F2

406024458.23 Hz

G.404E-11
2.264E-11

F FL
454508.2 233
45458.18 233

al
a0
60

Excurslon de phase totale
Excureicn de phase posltive
Excurelon de phasa nagative
Symetria da lfexcursion

Mesures de pulsaance

Pulspance

rd
rd 0.96=<
rd =1,24«<
% <= 5

<= Z.48

<1.24
<=-0.56

2.17
1.20
-. 97
-10.37

dBm

37.135

9.6
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