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10,1 TEST SFRCEFHATLONS AMD PROGEAMME
Eollowang Secvon A% D of RTCM Eocommended Standords for 406 M- Spielle BEPIRHA (Ve 200 Feb 85,1947

* I'erfomm the Spuricos pned henmomic cmiszions measuremenes (o the 44 MHz and 1215 B{Hz sigoul=
il the minimim, i, and ambicnt omporanres |

« Conunl, fespectively, thel megsuremenls nol sexeed the imts given m Fguee 2- 1200 M1 [e Specirom Mask)
and Figure 2-5(121.5 MHz Specium Mazk)

Note : These wsws are perforued duriog be COSPAS-SARSAT Ivpe Approval tesls fehapler 12]

102 EQUIPMENT UNDER TEST

Heason Llda 172
Mame ALH
Type D KIFMS
Mumbee 07

10.3 TEST SITE

Tuubuuse Spaee Center (O8] 0 - [N LSEALT Labematory,

4 TEET EQUIPMENT

+ Clhimatie chamnber - CLIMALS F UL Type, Aoaieal L3TH&)5SE - 5N 48810
* Argns - Cnspaacfhamar Test Bench

10.5. RESRILTS

Uhe graphs of spuranwe aod harsbe measuremens tor the ik Milz and 121 5 MUz signais
& TepnTled eal paged
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Al11.0 - THERMAL SHOCK TESTS
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11.1 TEST SPECIFICATIONS AND PROGRAMME

11.1.1 TEST SPECIFICATIONS
- Following Section AlL.0 of RTCM Recommended Standards for 4046 MHz Satellite EPIRB: {Versicon 2.0 Feb
51997

11.1.2 TEST SEQUENLE
LOW -TEMPERATURE THERMAL SHOCK

* With the beacon in the ready condition , place il in a tamperature-controtled oven
at - 30° C for a minimum of three hours.

» Remove the beacon from the oven and immerse it in fresh water at a temperature
of 0° Cto + 5° . for 5- 10 seconds .

» Then contrel if the EUT iz normally self activate within 5 minutes floating in water at that
temparatare .

+ Remove the EUT from the water | deactive it, set it to the ready position and place it in a
temperature-controlled oven at - 30% C for a minirnum of three hours.

* Immerse the beacon in salt water ( 5 % NaCl ) at a temperature of - 27 C w0 + 5° C for
10 seconds .

+ Then conirol if the EUT is normally self activate within § minutes floating in water at that
temperature .

= Afier 15 minutes floating, the electrical measurements should be nominal,

HIGH-TEMPERATURE THERMAL SHOCK

+ Proceed as described in § 11.1.2. but with oven temperature at + 70° C { siowage temparathire)
and the water maiotaiosd batween 257 C and 35° C,

11.2. EQUIPMENT UNDER TEST

Beacon Unit : 1/2

Marne : ACR
Type :RLE35
Musrther - 07

113, TEST SITE
Tovolouse Space Center (C.5.T./ IT5) - Beacon certification laboratory .

11.4. TEST EQUIPMENT

» Climatic chamber : CLIMATS F.C.H. — Type: Austral 137HA0/1,5E - S/N: 84880,

= Fresh or salt water container .

« KEITHLEY thermometermultimeter , Type - 2000, 5/N 0678112 with CU-CT thermocavpler.
« Arpos - Cospas/Sarsat Test Bench
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115 TEST RESULTS OF LOW-TEMFPERATURE THERMAL SHOCK

11.5.1 Test implementation

Date Hour Operations Results

June 12® 2001 | 17:00 | The beacon, in the ready condition, is thermally seoked
at - 40% C in the tempetatre-controled oven .

June 1322001 9:00 | The beacou is immersed in fresh water at 0° C Self activation :
within 10 seconds then floated for 5 mimites OK

June 13%,2001| 9:30 | The beacon, in the ready condition, is thermally sacked
al - 40% C in the temperature-controled oven

15:00 | The beacon is ivomersed in salt water at 0.1°C Self activation :
within 10 seconds then ficated for 5 minutes . QK
15:05 | Then, the beacon, in float free position and in salt water The results are
at 0° C is connected to the test bench and an electrical test are nominal gfter
conducted during 2 hours | 30 minutes.

11.5.2 Elacirical results of Low-Temperature Tharmal Shock Teost

June 13",2001 PARAMETERS RESULTS AFTER
20 MIN.
Nominal carrier frequency
(406,025 MHz = 0.002 MHz) 406.0244951 MHz
Low-temperature
thermal shock teat : RF cutpuat power (5 W or 37 dBm + 2) 36.7 dBm
-40%t0 0.1°C
See photo, data and Shert term frequency stability T
= 10-
graphs next pages {< 2 x 10°%/100 ms) S2x 107100 ms
Mean slape (< + 1 x 10°%/mmn) <1 % 10%mn
Residual frequency variation <2y 109

(<3x 10"
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Low. thewat! Aot
Poante ot Sigma (Mesures) Mesures 4du 13 Jun 2001 15:02:11
Constructaur : ACR
Typea i RLE35
Nunero ¢ Q7
Referance INTESPACE : MizZ23-1
Type : SARSAT
Freag Tamp. B4CS BF121.5
1 45556,25 -1.21 ie. 21 B.81
2 49554 .87 ~1.20 36.30 %.380
3 49552.32 -1.23 36.37 0.00
4 49538.67 —-. 97 a6.43 7.05
L 49544.28 -1.15 35. 45 9.18 '
& 49540,00 -1.20 36.50 4.04
7 49536,87 -1.19 3&6.58 G.48
a8 49535.,07 ~1.16 36.60 8.02
G5 49534.35 -1.1% 36.61 7.05
10 49535.50 -1.18 36.63 4.04
11 49533.40 1,17 i6.64 10.06
12 49532.56 =-1.16 i5.656 7.05
13 49531.46 -1.1l8 36.67 4.04
14 49530.08& =-1.17 36.68 5.80
15 49528.41 =1.1& 36,69 d.04
17 49524.82 -1.149 36.71 1.03
18 49523.03 -1.1k 36.69 8.81
No Tatp 3lcpe Sigma P40E Short tearm P121.5
1 -1.1 ~5,2E-09 +5,2B=-05 38.6 +1.2E-10 8.8
1a ~1.1 -3.6E~-D8 +1.7E=-05 36.7 +1.3E-10 4.0
31 -1.2 =-1.3E=-09 +1.8E-09 35.8 +1.2E-10 5.8
61 -1.0 =-3.0E=10 +7.8E~10 37.0 +]1.6E=10 5.8
9] -8 ~1.1E-10 +1.5E-10 37.1 +1.5E-10 8.5
121 -3 =6.2E-11 +1,.2E-10 37.2 +1.3E-10 7.1
Nbre d'erresurs de mesnre reCupareen "0

1.5
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1L.6. TEST RESULTS OF HIGHT-TEMPERATURE THERMAL SHOCK

11.6.1 Teat implementation

Date Hour Umperations B.esults
June 13‘1‘,20!}[ 18:00 | The beacon, in the ready condition, is thermally sacked
at + 7" C in the temperature-conwoled oven
June (422000 9:30 | The beacon is immersed in fresh water at 33° C Self activation :
within 10 seconds then floated for 5 mioutes OK
June 1422001 | 10:00 | The beacon, in the ready condition, is thermally sacked
8t + 70° C in the temperanre-controled oven .
17:45 | The beacon is immersed in salt waterat 31 * C Self activation -
within 10} seconds then floated for 5 manuotes oK
I7:50 | Then, the beacon, in float free position and in salt water The resulis are
at 31° C is connected to the test bench and an electrical eat are nomingl after
conducted during 2 hours 20 minutes.

11.6.2 Electrical results of Hight-Temperature Thermal Shock Test

Tune 14% 2001

Hight -temperature
thermal shock test :
+T0 %10+ 31°

See photo, data and
graphs next pages

FARAMETERS

RESULTS AFTER
20 MIN.

Nominal carmer frequency
{406.025 MHz + (0,002 MHz)

4016.0244723 MHz

RF cutput power (5 W or 37 dBm £ 2}

37.5dBm

Shott term frequency stability
{< 2 x 10°%/100 ms)

=2 x 10719100 ms

Mean slope (< + 1 x ]D'gfmn]

<1 x 10-%mpm

Residual frequency variation
<1x10%

=2x10%

11.%
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Pente et Sigma (Masurens) Mapures du 14 Jon 2001 17:47:3F
Conatructeur 1 ACR
Type : RLB3S
Nunero + Q7
Raference INTESPACE @ M3iz223-13
Type 1 SARSAT
Frag Tenp. P40S P121.5
1 45518.80 31l.23 i7.28 B.02
2 49512.12 31.20 37.34 4.04
K| 45501.16 31.24 37.39 4.94
4 49483.72 11.21 37.40 g.02
5 45468.27 3l.1l9 37.41 9.48
& 49461.06 al.17 37.42 9.48 '
7 49457.22 al.13 37.42 5.80
B 49455,.04 11.07 37.44 B8.02
9 49454.08 31.05 37.46 4.04
10 459453.789 31.013 17.46 7.05
11 49454.10 31.05 37.46 4.04
12 49454.74 3l.C4 37.50 1.03
13 49455.48 31.00 37.50 10.57
14 49456.45 31.01 37.49 5.80
15 49457.74 11.04 37.48 12.79
16 49458.75 31.00 37,49 11.44
17 49459.70 31.02 37.48 8.81
1A 49460.51 30.58 37.48 8.02
Ro Temp Slope Sigma P406 Short tern P121.5
18 30.9 +1.5E=09 +1.BE=09 7.5 +1.5E-10 9.5
3l 30.6 +4.4E~-10Q +2.2B-10 37.4 +1.2E=10 5.8
61 ip.o -1.4E-11 +7.3E-11 37.4 +1.2E=-10 9.5
91 29.4 =3.1E=-11 +1.1E=10 37.3 +1.2E-14 0.0
121 29.0 =-4,3E-11 +9,2E=11 7.3 +1.0E-10 Q.0

Nbre d'erreurs de mesure recupereea : O
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Al13.0 - OPERATIONAL LIFE,
STROBE LIGHT, AND SELF TESTS
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14.1 TEST SPECIFICATIONS AND PROGRAMME

Following Section A13.0 of RTCM Recommended Standards
for 406 MHz Satellite EPIRBs (Version 2.0 Feb 5,1997):

= Uzing a fresh batiery pack, turn ON the EUT (at the ambient temperatures) for a period of time
equal to the extension interval gived by the constructor .

*Place the EUT wrned OFF inside climatic chamber stabilized at - 40° C {class 1) for a period of 10 hours

+At the conclusion of this pericd the EUT is tumed ON and continually monitor the following parameiers
until the end of the battery life :

* Frequency {ncminal carmier, short and medium term stability},
« BF output power,

* Homing uansmitter peak envelope cutput power.

* Strobe light flash rate every 12 hours.

14.1. EQUIPMENT UNDER TEST

Beacon

Beacon Unit ;172

Name  ACR

Type :R1B33

Number s

Class -1

Beacon Battery Type

Chemiatry t Li-80

Meanufacturer & model n* | SAFT LOZ65X
Size & number of cells  : Dx3

14.3. TEST SITE

Toulouse Space Center (C.5.T.F ITS) - Beacon certification lsbomtory .

14.4. TEST EQUIPMENT

» Climatic chamber: CLIMATE F.C H. — Type: Austrat 137TH60/1,5E - 3/M: 84880,
+ Argos - Cospas/Sarsat Test Bench

13.2
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14.5. RESTILTS

IT5 :M3223-RTCM

These tzats have been performed during the COSPAS-SARSAT Type Approval tests {chapter 12)
The strobe light test and the self test have been, alao, performed with Cospas Sarsat Type Approval teats
(chapter 127 at three temperature (~40° C, 22° C and 55° C)

Before these tests we have verified the manufacturer calculation of the loss in battery capacity due to self-testing as well as

battery pack self-discharge during the useful lifetime of banery pack (see chapter 12 ; C/S Type Approval Teat Report §
“OPERATING LIFE TEST RESULTS ON RLEB35S N (07 ™}

Tota] AMP-HOUR burn off battery for —40° C life teat : (.139062 AMP-HOURS

14.5.1 Test implementation

Date Hour Qperations Results

Jupe 172, 2001 17:00 | The beacon, in the ready condition, is thermally saoked
at - 40% C in the temperamre-contraled oven .

June 18%, 2001| 08:00 | The beacon in the oven at —40° C and connected into 50 Chrm load
Argos Cospas Sarsat Test Bench is manually activated . OK
Simultaneously an Automatic Operational Life Test begin,

June 20, 2001] 10:00 | Eod of Automatic Operational Life Test.

Jure 202, 2001 10:20 Analysis of Operating Life Test Regults - Correct during

= 50 hours

13.3
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14,52 Elgctrical results of Operating Life, Strobelight and Self Tests

Measurement Temperamre : -40 *C

SPECIFICATIONS 12k 24 b 36 h 45h 50T
{ - FREQUENCY {MHz)
Nominal Carrier 406.025 + 0.002 406.024546 | 406.024544 | 406.02454] | 406.024535 | 406.024539
Short term stab. < 2x1079/100 ms <2xi0°10 |<2x1070 210710 <3 x1019 [« 3x10°10
Slope < [x10~%/mn <1x1rl0 |21z |<1x1071® [ <1a1erl? [ <1x10-10
Sigma < 3x10°% <83 x10°10  jegx1010 J<sx1orl® |<2x1071® | <2x10-10
2 - RF OUTPUT
+2.9
SW (37 dBm + 2 dBrm) 36.8 36.9 36.8 36.0 354
-1.8
3 - STROBE LIGHTS
20 1o 30 flashes/min 21 20 21 21 21
Intensity 2 0.75 cand. - 0.90 - 085
4 - HOMING
Transmitter - 1%.5 18.5 18.5 18.3 18.1
- peak sovelope cutput power
(14 dBm + 6 dB
- 0 dBm}

5 - DIGITAL MESSAGE

Correct Satellite EPTRE coding OK OK OK oK OK

See data and graphs of results on chapter 12 ¥ Cospas-5arsat Type Approval Tests Report ™ and graphs next pages.

13.4
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CHAPTER 14

Al4.0

AUTOMATIC RELEASE
MECHANISM AND AUTOMATIC
ACTIVATION TESTS

14.1
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14-1 TEST SPECIFICATIONS AND PROGRAMME
The automatic release mechanism and the azsembly is mounted on a fixore simulanng a deck or a bulkhead as
per manufaciurer’s instructions.

The fixture i3 then submerged in water as specified in RTCM document * Recommended Standards for 406 MH=
Satellite EPIRBs, Version 2.0 Feb 5,1997", appendix A, section Al4.0.

The EUT must float free before reaching & depht of 4 meters and must automatically active .

142, EQUIPMENT UNDER TEST

Beacon Unit  : 1/2

Name s ACR
Type :RLE35
Number 07

Bracket : ACR Universal Sea Shelter [d 18560
14.3. TEST SITE

Toulouse Fire Station VION - Beacon certification laboratory -

14.4. TEST EQUIFMENT

« Climatic chamber | CLIMATS F.C.H. — Tvpe: Austral 137H60/L,5E - 8/N: S488().
« Dive well .

= Cospas/Sarsat Receiver : SERPE-TESM RMIX1 S/N 004995

= Arpoa - Cospas/Sarsat Test Bench

14.2
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14.5 TEST IMPLEMENTATION AND RESULTS

TOULOUSE (Dive well of Fire Station VION

Fune 7%, 2001 from §:00 to 13:30 EPIRB RLE35 SN 0 1with its bracket into oven at stowage temperature -30% C
June 8%, 2001 from B:00 o 15:00 EPIRB RLB35 5N 01 with its bracket into oven st stowage temperature 707 C

Fresh Water temperature - 20 °C + 250

Slowage ) Mechanical Electrical
temp. Date/Hours Deep releasing conirol control
la 0
50 C J“”“i: ﬁﬂ”' 4.5 m OK OK
CONFIGURATION | T |
b June 8% 200
= + 70 C * 2.5
| 0= C 1400 0 m CVE OK
. 1
Mormal mounted ornentation EI 17 June 7% 2001 2 80} m K . Ok
14:00 i
CONFIGUEATION 2 June '-‘"".2013]
2 + 238 14: 15 280 m oK Ok
Ru]]:inﬂ 90" starboard
CONFIGURATION 1 Tune 72001

D F 228 |4:23 110m 0K OK

Rolling %0" por

CONFIGURATION 4 June T 2001
= 230 i:35 1.0 m (VK 0K
Pitching 50° bow down
CONFIGURATION 5 June 7% 2001
N . 14:4%
270 ( 3.20 m OK 0K
Pitching 50" stern down '
CONFIGURATION & |
+1°C June 70,2001 290 m OK oK

| 500

Upside-down |

Mote @ At low stowsge temperafure the deep of the automatic release is jost aceptable . Wi think that
ihe Hammar device is on its working limits .

Spe photo next pages
4.3
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CONFIGURATION 1 a
Normal mounted orientation at - 50° C
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CONFIGURATIONT b
Normal mounted orientation at + 70° C
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CONFIGURATION 1 ¢
Normal mounted orientation at + 25°C
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CONFIGURATION 2
Rolling 90° starboard at + 22° C
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CONFIGURATION 3
Rolling 90° port at + 22° C

4.5
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CONFIGURATION 4
Pitching 90° bow down + 22° C
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CONFIGURATION 5
Pitching 90° stern down + 22° C

L4 10k
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CONFIGURATION 6
Upside down + 22° C
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{CHAPTER 15

!_ A15.0 - STABILITY AND BUOYANCY
TESTS

1500
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15.1. TEST SPECIFICATIONS AND SEQUENCE
Following Section Al5.0 of RTCM Recommended Standards for 406 MHz Satellite EPIRBs (Varsion 2.0 Feb 5,1997) ;

The EUT should, when rotated to a horizontal position about any axis, submerged just below the surface,

+ Stability Test :
and released, pass through an upright position withan 2 seconds
The satellite EPIRE should float upright in calm fresh water with the base of the antenna & minimum of 40 mm

abave the waterline

+ Booyancy Test :

The reserve buoyancy of the satellite EPIEB should be at least 5% when determined by one
of the following procedures -
| . Submerpe the complete unit and measure the buoyant force with a scale .
Divide the measured budovant force by the weight of the unit . The result should be at least 1.035 .

2 . Determine the location of the waterline on the floating satellite EEIRB . Calculate the volume of the unit
abave the waterline and the volume below the water . Divide the volume above the water by the volume

below the water . The résult should be at least 1.05 .

15.2. EQUIFMENT UNDER TEST
1212

Beacon Unit
Marme - ACR
Type : RLB33
Number 101

15.3 TEST SITE
Toulouse Space Center {C5T) - INTESPACE Metrology.Laboratory

15.2

15.4. TEST EQUIPMENT

* Fresh water container
« Balance : Sartorius type 35625 001

= Argos - Cospas/Sarsat Test Bench.
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155 TEST IMPFLEMENTATION AND RESULTS

Date: June 7%, 2001 for the stability test and June 20™, 2001 for the buoyancy test

- Stability teat
In conformance with RTCM A15.0 on four perpendicular axis.

Mean time to return to the upright position : ~1 second.

- Buoypucy test :

* Old methoed of control (Fellowing Section A12.0 of RTCM Paper 166-90/5C 110-X -Tanuvary 19911 :
- Nominal EPTRB weight: 1011 gr
- 3 % reserve buoyancy : 50.55 gr
- With this supplementary weight, 52 gr, the waterline of the EPIREB go up sbout 40 or 50 mm
{ser photos next page) .
Height of the base antenna above the water ; 2 50 mm : Result CK

* Method recommended by RTCM Standards -Version 2.0 Feb 5,1997
| Buoyant Force method :

- Buoyant Force (Fb) =225gr+ 10
- Beacon Weight (W) = 1011 gr= 20
- Reserve of buoyancy  {FbW) =11 0

2 Volumetric method :
- Volume of EUT above waterline (Va) =220 em® % 10
- Volume of EUT below waterline {Vb) = 1235 cm® = 20
- Reserve of bueyancy  (Va/Vh) =[R2

Results non conform

153
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STABLITY AND BUOYANCY

({d method, Ricm 1991
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STABLITY AND BUOYANCY

(Ricm V. 2.0 Feb 51997
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CHAPTER 16

A16.0 - INADVERTENT ACTIVATION
TEST

la.1.
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16.1, TEST SPECIFICATIONS AND PROGRAMME

- Foliowing Section A16.0 of RTCM Recommended Standards for 406 MHz Satellite EFIRB5 {Version 2.0 Feb
5,1997) :

» Install the unit consisting of satellite EPIRE (on ready position} and its release mechanism
in the test bracket .

= Direct a stream from a hose at the EUT for a period of five minutes :
- diameter of the nozzle = 63,5 mim,
- water delivery rate = 2300 liters per minute,
- the end of the nozzle ia 3.5 m away from the EUT and 1.5 m above the base of antenna .

= During the test rotate the EPTREB unit ac that water strikes the EUT from all directions over
an arc of least 180°.

+ Yerify that the EUT don't release from its bracket, nor don't it avtomatically activate as a result
of the water from the hose stream.

16.2. EQUIFMENT UNDER TEST

Beacon Unit /2

Wame  ACR
Tvpe :RLB35
Number - 07

Bracket : ACR Universal Sea Shelter 1d 18560
161 TEST SITE

Toulouse Space Center (C.5.T./ ITS} - INTESPACE Laboratary. ).

16.4. TEST EQUIFMENT

= Fire hydrant .

* Debitmeter .

* Mechanical suppart .

» Cospas/Sarsat Receiver : SERPE-IESM RMDO1 8/N 004595
= Arpos - Cospas/Sarsat Teat Bench

16.2
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16.5. TEST IMPLEMENTATION AND RESULTS

Date Time Operations Commenis
June 12%, 2001 | 16:00 | Test preparation
164:30 Start watering at about 2300 liters of weier per minute.
Nething abnormal
Rotation of satellite EPIRB (180°) to mote
No automatic activation
16:35 | End watering
Visual inspection OK
16:45 Beacon with release mechanism cleanned and dryed.
See photes next pages

16.3
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INADVERTENT ACTIVATION TEST
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INADVERTENT ACTIVATION TEST
Continuation
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Al17.0 - AUXILIARY RADIO-LOCATING
DEVICE TRANSMETTER TEST
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17.1.1 TEST SPECIFICATIONS AND PROGRAMME
Following Section 103 of ETE 300-066 {Second edition —September 1996 ) :

+ Perform following measurements.
- Carrier frequency

- Modulation frequency

- Transmitter duty cycle

- Sweep repetition rate

- Modulation duty cyvcle

- Medulation factor

Note : These tests are performed during the COSPAS-SARSAT Type Approval tests (chapter 12)
17.1.2 EQUIFMENT UNDER TEST

Beacon Unit 2 152

Name  ACR
Type - RLB3%
Number R

17.1.3 TEST SITE

Toulouse Space Center (CST) - INTESPACE Laboratory.

17.1.4 TEST EQUIFMENT

« Climatic chamber : CLIMATS F.CH. — Type: Austral 137H60/1,3E - $/N: 84880,
« Argos - Cospas/Sarsat Test Bench
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17.1.5. RESULTS OF HOMING TRANSMITTER TESTS

Beacon Unit ;172

MName - ACR
Type :R1LB33
Mumber VOT

1 - OPERATING LIFETIME AT MINIMUM
TEMPERATURE

2 - CARRIER FREQUENCY *

3 -PEAK ENVELOPE OUTPUT POWER  **
{ into 50 Ohms load )

4 - TRANSMITTER DUTY CYCLE
5 - MODULATION FREQUENCY
6 - MODULATION DUTY CYCLE
7 - MODULATION FACTOR

8 - SWEEF REPETTTION RATE

9 - HOMING TRANSMISSION CODING  *

48H

121500 kHz+ 5 kHz

14 dBm + &/ 2 dBm

continuous
N0 w1 HH Hz
33%-55%
=35
2Hz-4Hz

Bit112=1

T min.
400 C

>5Ch

121.4983

18.1 dBm

Cont.
300 1o 1460
39 %
> 0.85
256 Hz

1

T armob.
20

121.45494

17.% dBm

Cont.
290 1o 1460
41 %
=085
2.56 Hz

1

+ 557 C

121.4996

17.6 dBm

Cont,
300 to 1460
4 %
= (.85
256 Hz

* See data and graphs of results on chapter 12  Cospas-Sarsat Type Approval Tests Repont ™

17.1.6. SPECTRUM MEASUREMENT RESULTS

17.4
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17.2- HOMING RADIATED OUTPUT POWER ON UUT 2/2
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17.2.1 - ADMINISTRATION

17.21.1 WOREK ORDER : Reference: M3223-ETSTEC

17.2.1.2 TEET TEAM : A, COURTINADE (INTESPACE)
1. COMMENGES {INTESPACE)

17.2.1.3 SCHEDLUILE : May 157, and 16", 2001

17.1.2 - PURFOSE

The radiation tests of the dedicated radic beacon are performed in INTESPACE EMC Laboratory in
compliance with the test methods described in Section 10.3.5 of ETS 300-066 (Second edition —September
1996 1.

Frequency tested ; 121.5 MHz,

17.2.3 - RADID BEACON IDENTIFICATIONS

=  Mannfacturer  ACR

+  Model N® : RLB33
+  Serig! N* -0l
« Antenna 1 ACE Antenna

17.2.4 - TEST SITE DESCRIFTION
Tesis are performed in an anecheic chamber (size 16mx 10mx 11 m}.

Walls, ceilling and doors are lined with EMERSON CUMING foams VHE 36 and VHF 26 type.
The EPIRB is placed as shown on figures n® land n® 2 next pages .
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IT5 :M3223-BETCM

1‘

%

L

ANECHOIC CHAMEBER

BEACON

SEARCH
ANTENNA

GROUND

SCHIELDED ROOM

RECEFTOR

RS ESMT

FARADAY CAGE

FIGURE 1
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Mast
R’ =5 mwsters
- T
e, o L
K A
Measuring Antenna |
Antenna under
R
Antenna Base g
g
: H [F]
Floating Line 8 ? -
Ground plape B$ = L,
(12% cm radius) '_'_'71{ ''''''''''' -
Continious ground plane
Ground plane
EIF RECEIVER

TUNED AT 121.5 MHz

FIGURE 2: Equipement Test Set Up For BEACON Antenna Test
{For BEACON designed for normal operation in water, ex: EPIRE)
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17.1.5 - TEST METHOD

According Section 10.3.5 of ETS 300-066 {Second edition -September 1996 ) following measurements are
performed -

1/ The elevation angle berween 5* and 20" which produces a maximum gain is determined with the
EUT at an arbitrary azimuth .

2! The FEP 13 measured and the elevaion angle iz noted ( between 5° to 20° ) and is remsin fixed for the
remainder of the test

3/ The remaining 12 measurements of PERP is obtained by rotating the EUT in increments of 307 £ 3°,
For each meagurements the EUT PERP is computed uging the following equation
PERE = LOG" [{Prec— Gper + Lo + L)' 10] {Equation A)

Where -
P = Measured Power level from spectrum analyvzer {dBm)
(fee = Antenna gain of search antenna (d5)
1. = EReceive system attenuator and cable loss (dB)
L, = Free space propagation lose {dB)

4  The median valoe of PERP is compared to the apecified PERP 1o be in the range 25 mW to 100 mW
{ 14 dBm to 20 dBm}
17.2.6 - TEST MEASUREMENT EQUIPMENTS

Search Antenna

+ 1215 MHz test : EMCO Dipole - 3121 C - DB2 - /N 763

| SPECTRUM ANALYSER|

=  R/S ESMI

+ 20 m cable SUCOFLEX type 100 - cable loss at 121.5 MHz: 1.9 dB

17.12
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17.2.7 - EPIRB MECHANICAL SET UP

EPIRB {* axiaq identified by the antenna position (se¢ figute ) is the rotation center of azimuth angle.

A condoctive aluminium paper is used 1o assure a good conductivits between beacon float level and the
ground plane,

EEACON
{ [-]
Bwitch
Antenna
—
30" C 2700
\ EPFIRRB
NOT TO SCALE
180*

17.13
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17.2.8- TESTS OPERATIONS AND RESULTS

1  Deterrnination of elevation angle 9 which produces a maximum gain :

o=

2  Determination of Free Space Propagation Loss (Lp) :
Lp = 2Hog(F.} + 20log(R) - 27.6 dB

Fo= 121.5 MHz
R =502 m (for an elevation angle &= 5 °, figure 2 )

3 Determination of Search Antenna Gain (G ) ©
Gigec = 20l0g{Fr}— ( AF -Gy, ) ~29.8 dB

F,=121.5MHz
AF = Reference Gain of Search Antenna = 10 dB
Gy = Directivity gain of the Search Antenna

Cos{G0xSin8)
g LOSEHIXSInG)

WithB=5°, Gy = 20 1oy
m Cos@

=-+05 dB
29 8 4B = Free Space Constant

= LE4 dB

4  Receive System Attenuator and Cable Loss (L, }:

:

17.14
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1829 MEASUREMENT RESULTS

Following the Equation {A), 12 value of EUT PERP are computed at 5 © of elevation angle

Azimut Angle P PERP

Messured Power level (dBm) (dBm)

o _3.89 19.27

30 -£.79 19.37

60 579 19.37

90 -8.89 19.27

120 -8.89 1927

150) -394 13.17

180 -3.09 19.07

210 -8.99 19.17

240 -§.5% 19.17

270 -§.99 19.17

300 -B.89 19.27

330 -2.89 19.27
Mean value -8.92 19.25dBm

The PERP measured and computed are in conformance with specification required :

14 dBm < FERP > 20 dBm
and
PERP Azimuth Varlation <3 dB

17.15
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CHAPTER 18

Al18.0 - HUMIDITY TEST
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18.1. TEST SPECIFICATIONS AND PROGRAMME
Following Section A138.0 of RTCM Recommended Standards for 406 MHz Satellite EPIRBs (Version 2.0 Feb 5,1997) :

Eject beacon, open the houging and leave inside temperature-contralled RH chamber for 8 hours minimum.

Settings :

* Dry temperature : 40° C

» Damp terperature @ 35° C

» Relatve hurmidity (RH) : 95 %%
[ See photo next page)

At the end of teat :

+ Within five minutes after opening chamber, at the ambient room conditions, turn on and
connect the beacon to the test bench.

» Fifteen mimtes after application power, conduct an aliveness test at the ambient temperaturs

13.2. EQUIPMENT UNDER TEST

Beacon Unit  : 172

Name - ACR
Type : RLB335
MNumber : 07
133, TEST 51TE

Toulouse Space Center (C.5.T./ IT5) - Beacon ceriification laboratory

18.2
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18.4. TEST EQUIPMENT

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

+ KEITHLEY thermometer/multimeter ,Type : 2000, /N 0678112 with CU-CT thermocoupler,

+ COLE PARMER thermo-hygtometer, Type - TriSense 5/N ; 37000-00,

« Argos - Cospas/Saraat Test Bench

18.5. TEST RESULTS

18.5.1 Test implementation

Drate Hour Operations Results
Tune 7.2001| 17:30 [ The beacon, housing oponed and in the ready condition, is thermally
saoked at + 40° C / 95% RH in the temperature-controled oven

Jure 8% 2001| 9:30 | End of Humudity Test . The EUT is removed from the oven .

9:35 | The EUT, comnected to Argos —C/8 Test Bench, is turned om.

9:40 | An aliveness test 15 conducied CK

See results next
pages

18.5.2 Grraph test report

18.3
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18.8.3 Aliveness test result after Homidity Test

Date : June 8%, 2001 09:40

1 — Environmental Temperature [ 2 C) 2°C
- POWER OUTPUT

- Transmission power dBm 37+2 1775

- Power rigetime ms <3 (.85 ms
- Power falltime ms < 5 -

3 - SPURIOUS OUTPLT

- Inn band * OK

- Carrier harmonics .

4 —=DIGITAL MESSAGE GENERATOR

- Repetition rate * OK

- Bit rate bita/S 400 =4 401.30

- Transmission Lime s 440+ 4.4,/ 52052 519.34

- CW preamble ms 160 £ 1.6 160037
5-DIGITAL MESSAGE

- Bit and frame sync bits 1-24 FFFE2F

- Format flag bit 25 l

- Protocol flag bit 26 0

- Country code hils 27-16 0365

- Frotocol hits 37-40 L1110

- Encoded Position Data Source bits 111 1

- Homing bits 112 1

- BCH | code read / caleulaied bits 86-106/ 25-B5 DRTE45 1 87645
- BCH 2 code read / calculated bits 133-144 / 1G7-132 3ER / 3E8
6 - FREQUENCY

- Nominal value KHz 406 025 £ 2 -0.538%2
- Sho term stability < 2x10°9/100 ms 1.1x 10719

* See data and graphs next pages
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Laboratolre da certification
Contrale ballue ARGDS/SARSAT

Conetructaur ACE
Mxdele RLR3S
Numero de perle o7
Raferenca MiZii-1
Type SARSAT

Date de 1'eseal 8 Jun 2001 0%:39:56

Mesgage ballew

Moagaage recu {1-144): FFFEZFISEEZECOO12C002210917769FCAIES
5 Forhmat flag (25): 1
o Protocole lag (26]: O
z Code pays {£7=-36): 0366
§ Faya : U5A
Code protocole (37-407: 111G
» Protocola utllige : Standard - Tast
z Identificaticn :
2 Huwsero :
= BCH 1 lufecalculs [86~1C6/25~85): DATE45/ 067645
£ BCH 2 lu/fecalcule (133-144/107=-1327: 3E6/3ES
& Poe. DALa Source {1il): Intarhsal
£ 121.5 MHZ Howing (112): Yas
£ Posltlon GPS dae raference ! N 43%33/34°7 E 1°28'48
Poeltion GES : Yaa
= Poaltion GF5 par defaut t No
% Latitude posltlon t 43°33732'" Nord
2 Longltude poslition : 192874077 Est
% Lelta poslitton : 0 ki
g
z  Controle meswage
w Duree de la porteuss pura 150.37a += 0.00
¥ Durewe de l'ewmlaaion 519.34 me
Fregquance de modulation 401.30Bz +- 0.00
% Stabllite de frequence
E Freaguance moyenna F2 406024461.08 Bz
S SIGMAZ F2-F1 1.2718~10
2 SIGMA2R F3-F2 1.010E-10
z
£ Mesures d’indlce
F F1 Gl
49461.2 233 59
48481.13 233 60
Excursion de phasg totale rd <= 2,48 2.23
Excurslon da phase poaltive rd Q.96 <1,24 1.08
Excurglon de phase negatlive rd -1.24< «<-0.98 -1.14
Symetrle de l'excureicn % = 5 2.65
Meaurea de pulssance
Pulsesancs dBm

34.30 « 3 45 (Toupter uﬁ‘) - 23
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HUMIDITY TEST
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L'Intedigence

ITS : M3IZX3-RTCM

CHAPTER 19

A19.0 - ORIENTATION TEST
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Ulate:hgenra de 'k - wirge nanugnng ITs - MIIT-RTCM

19.1. TEST SPECIFICATHONS AND SEQUENCE
Following Section A19.0 of BTCM Recommended Standards for 406 MH2 Satellite EPTRBs {Version 2.0 Feb 5,1997)
- At the ambient iemperature :

* In vertically position active the EUT and after 15 minutes perform an alivnesas teat .

+ Subsequently place the eut in horizontal position, upside down, and return upright position and
perform the aliviess test 2 minutes after each position .

19.2. EQUIPMENT UNDER TEST

Beacon Unit  : 2/2

Name JOTRON
Type : TRON 40GPS
Number :Fo01

19.3 TEST SITE

Toulouse Space Ceater (C5T) - INTESFACE Metrology.

19.4. TESY EQUIFMENT

* Climatic: charnber : CLIMATS F.C H. ~ Type: Austral 137H60/1,5E - 5/N: §4880.
« Argos - Coapas/Saraat Test Bench

19.5 RESULTS

The orientation test is performed during the COSPAS-SARSAT certification test
at ambient temperature .

Set next page the: results .
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Uincerligance de 'Eny connenmeni 5 MI1223.RTCM

9.5.1 ALIVENESS TEST RESULTS BEACON - VERTICAL POSITION

Beacon Unmit  : 1/2

MName : ACR
Type :RLB3S
Number 07
Date  June 8%,2001 09:02
406 MHZ MEASUREMENTS
1 - Environmental Temperature { “C ) +22°C
P — FOWER OUTPUT
- Transmission power dBm ITx2 316
- Power risetime ma <35 0.84 ms
- Power falltime mA <5 -
3 — SPURIOUS OUTPUT
L I band * OK
- Carmier harmonice
g -DIGITAL MESSAGE GENERATOR
- Repetition rate OK
L Bit rate bits/S 400 = 4 401.29
- Transmission time ms 40 +=44 /520052 519,35
- CW preamble ms 160+ 1.6 16036
E - DIGITAL MESSAGE
- Bit and frame syne bits 1-24 FFFEZF
- Format flag bit 25 1
- Protocol flag bit 26 0
- Country code hits 2736 0366
- Protocol bits 3740 ANLE
- Encoded Pasition Data Source bits 11! 1
- Homing bits 112 1
- BCH 1 code read / caleulated bits 86-106/ 25-85 102584 / 1(29B4
- BCH 2 code read / caleulated hits 133-144/ 107-132 660 [ 660
5 - FREQUENCY
- Mominal value KHz 406025 £ 2 -0.54004
- Short term stability < 2x10°%/100 ms 1.1x 1r 10
* Ser data and graphs next pages
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L'lntethgenie de FEnvitanmement

TS : MI223-RTCM

Laboratolre da cartification . -
Controle balise ARGOS/SARSAT JERTL CAL To¥ 1 TioM
Conktructaur ACR
Modelw RLE3S
Numars de series 07
Fafarance M3Z2Z23=1
TyYype SARSAT

Date de ]1"es=sal 4 Jun 20031 09:82:04

Magsage balles

Mosssaga rech {(1-144): FFFERFSGEEZECOQLVFLFFCOAGDITRIEOFEEC
Format flayg {29): 1

% Protocole [lay {263: O

¥ Code pays (27-3&): 0368

§ Payx : USA

i Code protocole {37-40): 1110
Frotocole utiliswe 1 Standard - Tagt

= Tdantificatilan 3

% Numero :

T BLH L lufcalcule {86=-106/25-85]: 1029B4/102984

S BCH 2 lufcaleoule {133=144/107-132): 668/66C

F Pos. Data Sourcea {111}: Intarnal

¥ 121.5 MHz Boming {112): Yas

¥ Posltion GP3 de rafsrsnca t W 43°33734°° E 1°28r44

¥ Positliocn GPS ¢ Yaux

“ Fosltion GP3 par defaut ! Yanm

E Cantrole messags

a

s Duree de la porteuse pura 150.36na +~ O0.00

§ Duraa da 1l emission 519.315 mm

[

E Frequence da modulation 401.29Hz +- 0.00

; Stabilite da freguence

., Freguence moyenne F2 40602445%.956 Hx

®  s1aMA2 F2-F1 4.7378-10

2 SIGMAZ Fi-F2 1.080E-10

E Mesureas d°indice

- F Fl a1

z 43458.94 233 L3

= 49458.57 233 59
Excursion de phase totala rd <= Z.48 2.24
Excursion de phase positive rd Q.96 «<l.24 1.18
Excuraion de phase negative rd =1.24« <«-0,%8 =1.06
dymatrie de l'excursion % <= § «~5.089
Masuraes de pulssance
Fulgeancsa dBm 37.5%9
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vIntelhgence de I'Enwvircrnement

9.52 ALIVENESS TEST RESULTS BEACON - HORIZONTAL POSITION

Beacon Unit ;142

TS : M32I3-RTCM

Name c ACR
Twpe RLB35
Number ;07
Date : June §%,2001 09 :56
406 MEZ MEASUREMENTS
1 - Environmental Temperature { © C) +22°C
2 - POWER OUTPUT
- Transmission power dBm 3T=x2 376
- Power risetime ms =5 (.85 ms
- Power fallime s <5 -
3 - SPURIOUS OUTPUT
- In band * 0K
- Carrier harmonics
K -DIGITAL MESSAGE GENERATOR
- Repetition rate QK
- Bit rate hits/5 400 x4 401,29
- Transimisaion time ms 440 +4.4 /520572 519.35
- CW preamble ms 160+ 1.6 160.37
B -DGITAL MESSAGE,
- Bit and frame symc bits 1-24 FFFE2XF
- Format flag bit 23 1
- Protocol flag bit 26 0
- Country code bits 27-36 0366
- Protocol bits 37-40 L1110
- Encoded Position Data Source bits 111 1
- Homing bits 112 1
- BCH | code read / caleulated bits B&-106/ 25-83 087645 / DB7H45
- BCH 2 code read / calculated bits 133-144 £ 157-132 EC2/EC2
i - FREQUENCY
- Momdnal value KH=z 4060252 -0,54550)
- Short term stability < 2x10-9/100 ms 1.2x 10712

* See data and graphs next pages
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Linielligence dé 'Environnement

ITs : M3223-RTCM

Laboratoira da certificaticn TAL ST
Controle balise ARGOS/SARSAT ho&izon ® Daw
Conatructaur ACR
Hodalae RLE3R
KNumerc da sarie {7
Rafarence M3zzZ3-1
Type SARSAT

Date de l'essal B Jun 2001 09:56:40

S
E Magsage balise
h Mezsage recu {1-144): FFFEZFSEEEZECOQLZ2C00221D917T765BOAECE
= TFormat [lag {25): 1
= Frotocola flag L2812 O
% Code pays (27=36): Q165
¢ Pays : U3A
=z Coda protocole ({37-40): 1110
£ Protocole utllige : Standard - Tast
5 Identification 1
T Numera H
BCH 1 lufcalcule {B6-106/25-85): 087645 /087545
T ECH 2 lufcalecule {133-144/107-232): ECZ/EC2
i Fos. Data Source (X11l): Internal
= 121.5 MHz Homlng {11271 Yes
- Pogition GP3 de refarence : N 4393373477 E 1928748
g Fosition GPS8 : Yas
z Poaition GFS par defaut ! No
Z Latitude position : 43%33'36'" Word
*  Longltude position y 1P2BT40° 7 Eat
; Delta pogltion 10 km
Sontrale HMEREAGE
: Duree de la porteusa pure 160.37me += 0.00
4 Duree de l'amissicon 519.35 me
E Freguesnce de modulation 401,298z += D.00
=
2 Stabilite de fraguence
2 Freguance Royenna F2 406024454.40 Hz
SIGMAZ FZ-F1 2.473IE=10
SIGMA3 F3-F2 1.742E-12
Magures d'indice
F Fl Gl
49454.38 233 60
49454.34 233 &0
Excurelon de phase totale rd wm D4R 2.30
Excurslon de phass positivae rd 0.96< <1.24 1.19
Excurslon de phase negative rd -1.24< <=0.55 =1.11
Symetrie de l'excursian & <= 5 =3.47
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valelhgenre de 'Erwirarmement

9.53 ALIVENESS TEST RESULTS BEACON - UPSIDE DOWN POSITION

Beacon Unit  : 1/2

Naine r ACR

Type :RILB35

MNumbker (07

Date : Jupe 8%.2001 10:55

406 MHZ MEASUREMENTS

IS : MIZZI-RTCM

I - Environmental Temperatare ( °C ) +22°C

2 - FOWER OUTPUT

- Transmission power dBm 3IT+2 3.6

- Power risetime me =5 0.35 ms
- Power falltime ms <35 -

B - SPURIOUS OUTPUT

- In band * OK

r Carrier harmonics

M -DIGITAL MESSAGE GENERATOR

- Repetition rate OK

- Bit rate bits/S 400 + 4 401.29

- Transmisgion time ms M =44/520+ 52 519.35

- CW preamble ms 160+ 1.6 160.37
B - DIGITAL MESSAGE

- Bit and frame syne bits 1-24 FFFE2ZF
- Format flag bit 25 1

- Protocol flag bit 26 o

- Comnitry code bits 27-35 D366

- Protwocol bits 3740 1110

- Encoded Poaition Data Source bits i1l 1

- Homing bita 112 !

- BCH 1 code read / calculated bits B6-106 / 25-85 087645 / 087645
- BCH 2 code read ! calculated bits 133-144 / 107-132 EC2/EC2
p- FREQUENCY

- Nominal value KHz 406 025 £ 2 -0.54467
- Short term stability < 2x10-%/100 ms Thx 107t
* See data and graphs next pages
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L'Intelligence de I'Emvirannemeant

O LI HE Wy

REQFIE R ald 977071 K

HEWLETT-FACKANMD JETPAPER

PRINT O THIS SIGE JHLY

Laboratolra da certificaricn
Controle hallse ARGOS/SARSAT

s : MI223-RTCM

URbDE DoWwN PatiTion

Conatructaur ACR
Modala RLB35
Numarc e sarie 07
Rafarance M3223=1
Tvpa SARSAT

Date de 1'sasal

Mescage baliam

B Jun 2001 10:-5%5:44

Medsage raco {1-144):

Format flag [25):=
Frotocole flag {26]):
Code paye [27-36]):
Faysa

Code protovola (3T=40)

Protocola utiliam

LT LTI Y

FFFEZFIGEEZECODI2C00221D91T76SRCARD2
1

4]

Q3es

U8k

1110

Standard - Tast

Identification

Humaro
BOH 1 luafcalcula {85-106/25-85): DBT545/087645

BCE 2 lu/calcule {133-144/107=132): ECZ/EC2
Fos. Data Source {111]: Internal

121.5 MHz Homing {112): Yesx
Pogition QPS de reference : N 43%33'34"" E 1°ZB'4a

Positicn GF8 ! Yas
Pesitlon GPY par dafaut : No

Latitude poxiticen : 43%33'356'" Rorgd

Lotngitude position 1 1728'40° " Eet

Delta poriticon 0 km
Controle message
Duree de la porteuss pure 150.3Tme +- 0,00
Mireas de l'emigeion 519.35 m»
Frequence de modulation 40l.29Hz +~ O.0C0
Stabllite da fraguence

Fraquence moyanne F2 408024455.33 Hz

S5IGMAZ FZ=F1 4.560E-10
3IGMAI FiwFZ 5.9656E-11
Mesursa 4'indicae

F Fl gl

49455.11 233 &0

45455.02 233 58
Excurelon de phass totala rd cm J.48 2.28
Exeurslon de phage poaltive rd 0.96<c <1.24 1.08
Excureion de phase pnegative rd -i.24¢ «<-0.95 =1.21
Symatria da ] excuraion % <m 5 5.63
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