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SUMMARY
Environmental and Operational Performance Test For RLB-32/33.

Attached is the complete report covering the test on ACR’s
Model RLB-33.

Tests performed were:

2.0. Initial Aliveness

3.0. Humidity

4.0. Dry Heat Cycle

5.0. Damp Heat Cycle

6.0. Vibration, Non Active

7.0. Vibration, Frequency

8.0. Bump

9.0. Salt Fog

10.0. Drop and Buoyancy, 20m

11.0. Drop, Im

12.0. Automatic Release Mechanisms and Automatic Activation Test for
Category 1 Satellite EPIRB.

13.0. Leakage and Immersion

14.0. Spurious Emissions

15.0. Thermal Shock

17.0. Operation Life

18.0. Strobe Light

19.0. Self-test

20.0. Stability and Buoyancy

21.0. Inadvertent Activation

22.0. Orientation

23.0. 121.5 MHz Aucxiliary Radio-Locating Device Transmitter

All test parameters were found to be sati
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1.0

ENVIRONMENTAL AND OPERATIONAL PERFORMANCE

TEST PLAN FOR RLB-32 AND RLB-33

GENERAL TEST CONDITIONS

Except for the automatic release mechanism tests, all tests are applicable
to all categories of 406 MHz satellite EPIRBs.

All units submitted for test should be coded with the test protocol and if
they are to be used in tests 2 through 11, 13 through 19, 22, and 23 except
23.6, they should also have an watertight, external RF connectors for
connection to an external 50 ohm test set. Those units that have an
integral antenna should have the antenna disconnected internally and the
RF output connected to the external RF connector for connection to an
external 50 ohm test set.

No adjustments are permitted to the equipment under test (EUT)
throughout the complete test program except for removal and application
of primary power as required by the test procedures. A log of battery on-
time should be maintained for the EUT. Batteries should not be replaced
unless it is probable that the battery on-time will exceed the prescribed
operating life time before the test is completed. Batteries should not be
replaced during a test.

An aliveness test consisting of a measurement of the carrier frequency, the
power output, and the data message is required at various points in the test
sequence. An inability to meet the aliveness test specification (406.025
MHz £ 0.002 MHz and 5 W + 2 dB) or failure of any test required by the
test procedure should be considered a critical failure, and the test should
be terminated. When performing the aliveness test, the carrier frequency
measurement may be made on a single burst of the total 406 MHz
transmission.

The values of all parameters of EUT conditions/states measured or
observed, respectively, during each of the tests prescribed in the
procedures of this plan, should be duly recorded and submitted as part of
the required test approval data set. The measurement accuracy of each
value (or set of values) should also be reported in the test data. A
completed Summary of Test Results (Appendix A) should also be
submitted.




2.0

3.0

4.0

Except as specified by the test procedures, opening of the unit is not
allowed. Where laboratory tests require the use of water, fresh water'
should be used unless otherwise indicated.

INITIAL ALIVENESS TEST

The EUT should be stabilized at ambient temperature and a measurement
made of the carrier frequency, the power output, and the data message.

HUMIDITY TEST

The humidity test should be conducted with the electrical components
removed from the satellite EPIRB or with the housing opened or modified
to expose the internal elements to the humid test environment.

The test chamber atmosphere should be maintained at a relative humidity
in excess of 95% and at a temperature of at least 40°C for a period of 8
hours or more. During this time, the EUT should be turned OFF.

At the end of the period, the unit should be removed from the test chamber
to ambient room conditions. Within 5 minutes after removal, the unit
should be turned ON.

Fifteen minutes after application of power, the aliveness test should be
conducted.

DRY HEAT CYCLE

The EUT should be placed in a chamber of normal room temperature.
Then the temperature should be raised to and maintained at 70° + 3°C for
a period of 10 hours.

At the end of the 10 hour period, any climatic control devices provided in
the equipment may be switched on and the chamber cooled to 55° + 3°C.
The cooling of the chamber shall be completed within 30 minutes.

The equipment should be switched on 30 minutes after the end 10 hour
period and remain on for a period of at least 2 hours in the 55° + 3°C
chamber. An aliveness check should be performed during and at the end
of the 2 hour period.

Fresh water is defined as having a conductivity of 50 uS + 10%.




5.0

6.0

DAMP HEAT CYCLE

The EUT should be placed in a chamber of normal room temperature and
humidity which, steadily, over a period of 3 + 0.5 hours, should be heated
to 40° £ 3°C and should during this period be brought to a relative
humidity of 93% +2% so that excessive condensation is avoided. These
conditions should be maintained for a period of 10 hours.

At the conclusion of the 10 hours, the satellite EPIRB and any climatic
control devices provided in the equipment should be switched on and
remain on for a period of at least 2 hours in the 40° + 3°C and 93% + 2%
relative humidity chamber. An aliveness check should be performed
during and at the end of the 2 hour period.

The chamber should be brought to room temperature in not less than 1
hour. The equipment should then be removed form the test chamber and
exposed to normal room temperature and humidity for not less than 3
hours, or until moisture has dispersed, whichever is longer, before the next
test is carried out.

VIBRATION TEST, NON ACTIVE

The EUT should be secured to the vibration table through its normal
attachments or mounting intended for use in service conditions with
vibration isolators, if any, in place. Additional straps or other holding
means should not be used for Category I EPIRBs. The EUT should be
mounted in the same position (with respect to the direction gravity) for all
vibration tests and should be subjected to sinusoidal motion in each of its
three orthogonal axes according to the following profile:

1. Frequency (Hz) Peak Amplitude (mm)
4-10 2.5
10-15 0.8
15-25 0.4
25-33 0.2

2. The frequency should change either linearly or logarithmical with
time between 4 Hz and 33 Hz such that a complete cycle (4 Hz — 33
Hz — 4 Hz) will take approximately 5 minutes.

3. The EUT should be vibrated in each orthogonal axes for a period of
at least 30 minutes.




7.0

7.1

7.2

4. Upon completion of the vibration test, an exterior mechanical
inspection should be performed and the aliveness test should be
conducted.

5.  The EUT should not activate during the vibration tests.

VIBRATION TEST, FREQUENCY

Class I and II EPIRBs shall be subjected to the test in accordance with the
following test procedure.

Throughout the vibration test, the EPIRB shall be operating under the
normal duty cycle.

Procedure

The EPIRB shall be secured to the vibration table through its normal
attachments or the mounting intended for use in service conditions, with
vibration isolators, if any, in place. Additional straps or other holding
means shall not be used. The EPIRB shall be mounted in the same
position (with respect to the direction of gravity) for all vibration tests.
Sinusoidal vibratory motion shall be applied to each of the three
perpendicular axes of the equipment, i.e., lateral, vertical or longitudinal in
any sequence under the following conditions:

(a) Frequency (Hz) Peak Amplitude (mm)
4-10 2.5
10-15 0.8
15-25 0.4
25-33 0.2

(b) The frequency shall change either linearly or logarithmically with time
between 4 and 33 Hz such that a complete cycle (4-33-4 Hz) will take
approximately 5 minutes.

(c) The EPIRB shall be vibrated in each orthogonal axes for a period of at
least 30 minutes.

(d) Frequency measurements shall be made on a continuous basis
throughout the vibration test.



7.2.1

8.0

9.0

Upon completion of the vibration test, an exterior mechanical inspection
shall be performed followed by the transmitter power output test into a 50
ohm dummy load and the frequency accuracy test.

The test EPIRB shall also be deemed unacceptable if loose or dislodged
components are found.

BUMP TEST

The EUT should be secured to the testing equipment through its normal
attachments or mounting intended for use in service conditions and
mounted in the normal operating position(s). Additional straps or other
holding means should not be used for Category I EPIRBs. Category 2
EPIRBs should be securely mounted to the testing equipment with the
antenna in the vertical axis. The bump test is conducted to give a measure
of confidence that the equipment will meet service conditions.

The EUT should be subjected to the bump test according to the following
profile:

Peak Acceleration 98 m/s’

Pulse Duration 16 ms

Waveshape Half-cycle Sinewave
Test Axis Vertical

Number of Bumps 4000

Upon completion of the bump test, an exterior mechanical inspection
should be performed and an aliveness test conducted.

SALT FOG TEST

The salt fog test should be conducted on a complete Category 1 satellite
EPIRB including the release mechanism and on a Category 2 satellite
EPIRBs with its mounting device. The EUT should be turned OFF during
the test.

The salt fog should be prepared from a 5% + 1% salt (sodium chloride)
solution. For detailed guidance on the preparation of the solution and the



10.0

10.1

10.2

10.2.1

apparatus for generating salt fog, reference should be made to MIL-STD-
810D (19 July 1983), method 509.2.

Before exposing the EUT to salt fog, it should be conditioned for a
duration of at least 2 hours at a temperature of 35°C + 2°C. After this
conditioning and with the ambient temperature maintained at 35°C, salt
fog should be added and maintained at the saturation point for 48 hours.

After exposure to salt fog, the EUT should be permitted to dry at room
temperature (20°C + 5°C) for 24 hours before being exposed to another
period of 12 hours of salt fog exposure at 35°C. Upon completion of this
exposure and after a 12 hour drying period at room temperature, the
exterior of the unit should be inspected for corrosion, peeling paint, and
other signs of deterioration and the aliveness test conducted.

After the test, salt deposits and water stains may be washed off with clean
warm water not exceeding a temperature of 38°C. In particular, the
Category 1 satellite EPIRB should not be removed from the release
mechanism for cleaning.

DROP AND BUOYANCY TESTS, 20M

This test shall be conducted on the EPIRB out of its bracket. The unit
shall be turned "ON" for the duration of the test.

Procedure

The EUT should be dropped three times from a height of at least 20m into
water. Each drop should be initiated from a different orientation as
follows: Antenna vertical up; antenna vertical down; antenna horizontal.

Upon completion of the drop test, the EPIRB shall float upright. An
exterior mechanical inspection shall then be performed, followed by an
aliveness check.

The test EPIRB shall also be deemed unacceptable if loose or dislodged
components are found.
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11.1

12.0

DROP TEST, 1M.
Drop Test on Hard Surface

The EUT should be soaked at minimum stowage temperature for 2 hours.
The drop test should then be performed within five minutes after removal
from a temperature chamber.

The EUT should be dropped from a height of 1 meter (+ 10 mm) above the
test surface. The orientation of the EUT when dropped should be the
normal floating position.

The test surface should consist of a piece of solid wood with a thickness of
at least 150 mm and a mass of 30 kg or more.

At the conclusion of the drop, the EUT should be subjected to an aliveness
check.

AUTOMATIC RELEASE MECHANISMS AND AUTOMATIC
ACTIVATION TESTS FOR CATEGORY 1 SATELLITE EPIRB

The automatic release mechanism and the assembly should be mounted

on a fixture simulating a deck or a bulkhead as per manufacturer's
installation instructions. The fixture should then be submerged in water as
specified below. Release shall occur before reaching a depth of 4 meters
(measured from the center point of the test object to the surface of the
water) and the EPIRB shall be automatically activated. The depth of
actual release and the attitude shall be recorded.

The test should then be conducted as specified below with the EUT rotated
in each instance prior to immersion.

1. Normal mounted orientation

a. EUT (including automatic release mechanism and
assembly) conditioned for at least 2 hours at minimum
stowage temperature

b. EUT (including automatic release mechanism and
assembly) conditioned for at least 2 hours at maximum
stowage temperature

¢. EUT (including automatic release mechanism and
assembly) conditioned for at least 2 hours at ambient
temperature of 18°C + 2°C

2. Rolling 90° starboard



3. Rolling 90° port

4. Pitching 90° bow down
5. Pitching 90° stern down
6. Upside down

If the EUT is equipped with an automatically-deployable antenna, the
antenna must properly deploy during each immersion. Activation should
be verified by observing operation of the strobe light.

13.0 LEAKAGE AND IMMERSION TESTS

The EUT should be turned OFF during the leakage and immersion tests
and the tests performed in the following sequence.

1. The equipment shall be placed in an atmosphere of +65 % 3°C for one
hour. It shall then immediately be immersed in water at +20 + 3°C to
a depth of 100 + 5 mm, measured from the highest point of the
equipment to the surface of the water, for a period of 48 hours.

2. The EUT should be immersed under a 10 meter head of water for 5
minutes.

3. At the end of the test period the equipment shall be subjected to a
performance check, and then be inspected for damage and visible
ingress of water viewed with the unaided eye. There should be no free
water inside the compartment containing the electronic components.

14.0 SPURIOUS EMISSIONS TEST

The spurious and harmonic emissions measurements for the 406 MHz and
121.5 MHz signals should be performed with the EUT at the minimum,
maximum, and ambient temperatures. The 121.5 MHz spectrum should be
of mean (or average) RF power. These emissions should not exceed the
limits given in Figures 1 and 2 respectively, when measured in a nominal
100 Hz resolution bandwidth.

15.0 THERMAL SHOCK TEST

15.1 Low Temperature Thermal Shock Test




The EUT should be in the READY condition and thermally soaked at least
3 hours at the minimum stowage temperature or colder. The EUT should
then be totally immersed in fresh water at a temperature of 0° C to +5°C
for 5 — 10 seconds, then floated in water that is maintained at that
temperature. The EUT should self-activate within 5 minutes.

The EUT should be removed form the water, deactivated, made ready for
automatic activation, set to the READY position and thermally soaked at
least 3 hours at the minimum stowage temperature or colder. The EUT
should then be totally immersed in salt water (5% NaCl) at temperature of
—2°C to +5°C for 5 — 10 seconds, then float in the water maintained at that
temperature. The EUT should self-activate within 5 minutes. After 20
minutes, the following measurements should be conducted ( the EUT
should remain in the water throughout the test):

1. Aliveness test

2. Short-term frequency stability (< 0.002 parts/million in 100 ms)

(V8]

. Medium-term frequency stability
a. Mean slope
b. Residual frequency variation
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15.2

16.0

17.0

High Temperature Thermal Shock Test

The high temperature shock test should be performed similarly to section
A15.1 except that the EUT should be thermally soaked at the maximum
stowage temperature (or hotter) and floated in water that is maintained
between 25°C and 35°C.

COSPAS-SARSAT TYPE APPROVAL TESTS

The set of tests required by COSPAS-SARSAT for satellite EPIRB type
approval are designed to ensure that the satellite EPIRB will not degrade
the performance of the system. These tests must be performed by a
COSPAS-SARSAT approved testing facility and follow the requirements
of the COSPAS-SARSAT document C/S T.007, COSPAS-SARSAT 406
MHz Distress Beacon Type Approval Standard.

OPERATIONAL LIFE TEST

The operational life test is intended to establish, with reasonable
confidence, that the satellite EPIRB will function for a minimum of 48
hours using a battery pack that has reached its expiration date. To
accomplish this, the life test should be performed with a fresh battery
pack, and the duration of the test should be extended beyond 48 hours by a
factor (F) that is equivalent to the percentage loss in battery capacity due
to self-testing (at the satellite EPIRB manufacturer’s recommended
interval(s) as well as battery pack self-discharging during the useful
lifetime of the battery pack. The satellite EPIRB manufacturer should
substantiate the method used to determine the test extension factor (F).

Using a fresh battery pack, the EUT should be turned ON (at the ambient
temperature) for a period of time equal to the extension interval (F x 48 h).
The EUT should then be turned OFF and subjected to a cold soak (at the
minimum operating temperature) for a period of at least 2 hours. The EUT
should then be turned ON and maintained at the minimum operating
temperature throughout the remainder of the test period. The following
measurements should be made:

1. Nominal carrier frequency (406.025 MHz + 0.002 MHz)
2. Short-term frequency stability (<0.002 part/million in 100 ms)
3. Medium-term frequency stability
a. Mean Slope
b. Residual frequency variation
4. RF output power (5 W+ 2 dB)

12




18.0

19.0

5. Strobe light flash rate (20 to 30 flashes per minute)
6. Auxiliary radio-locating device peak envelope output power

The measurements should be repeated at no more than 24 hours after turn-
ON and thereafter at intervals of not more than 6 hours until a total elapsed
ON time of 48 x (1 + F) hours is reached.

STROBE LIGHT TEST

The strobe light test may be performed separately or in conjunction with
the Self Test or any of the COSPAS-SARSAT Type approval tests. This
test must be performed at the minimum operating temperature (or colder),
at the ambient temperature, and at the maximum operating temperature (or
hotter). The EUT should be turned OFF and thermally soaked for at least
3 hours at the required operating temperature.

The EUT should be turned ON and a strobe light flash rate of 20 to 30
times per minute, effective intensity of not less than 0.75 candela and a
flash duration between 10 and 107 seconds should be verified at the
maximum, minimum, and ambient temperatures. If these measurements
cannot be made within the climatic chamber, the measurements should be
initiated within 1 minute of removing the satellite EPIRB from the
climatic chamber.

SELF TEST

The self test may be performed separately or in conjunction with any other
test in section Al1l. The self test must be performed at the minimum
operating temperature (or colder), at the ambient temperature, and at the
maximum operating temperature (or hotter).

The EUT should be turned OFF and thermally-soaked for at least 3 hours
at the required operating temperature.

The EUT should be turned ON and the aliveness test performed. Upon
successful completion of the aliveness test, the EUT should be turned
OFF. After a period of at least 5 minutes, the EUT should be placed in the
self-test mode in accordance with the manufacturer’s operating
instructions. The EUT should indicate successful completion of the self
test and the following should be verified:

1. The 406 MHz RF output pulse duration does not exceed 0.444
seconds.

13




20.0

21.0

2. The frame synchronization pattern is 0 1101 0000.
3. Only one burst of the 406 MHz RF signal is transmitted.

STABILITY AND BUOYANCY TEST

With the antenna deployed in its normal operating position, the EUT
should, when rotated to a horizontal position about any axis, submerged
just below the surface, and released, pass through an upright position
within 2 seconds.

The satellite EPIRB should float upright in calm fresh water with the base
of the antenna a minimum of 40 mm above the waterline.

The reserve buoyancy of the satellite EPIRB should be at least 5% when
determined by one of the following procedures:

1. Submerge the complete unit and measure the buoyant force
with a scale. Divide the measured buoyant force by the weight
of the unit.

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

INADVERTENT ACTIVATION TEST

The following test is intended to determine that the water activation
mechanism will not be activated inadvertently by waves washing over the
ship. It is also intended to demonstrate that a mounting bracket intended
for stowing the satellite EPIRB in an exposed location on deck will not
inadvertently release the unit when subjected to waves. A Category 2
satellite EPIRB is not required to be subjected to this test, unless it is
provided with a bracket intended to be mounted in an exposed location on
deck.

The unit consisting of the satellite EPIRB and its release mechanism
installed in its bracket, if any, should be mounted successively in each
method intended for mounting on a ship, as described in the
manufacturer’s instructions. A stream from a hose should be directed at he
EUT for a period of 5 minutes. The nozzle should have a nominal
diameter of 63.5 mm and a water delivery rate of approximately 2300
liters of water per minute. The end of the nozzle should be 3.5 m away
from the EUT and 1.5 m above the base of the antenna. The satellite

14
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23.0

EPIRB should be rotated, or the nozzle should be moved in a horizontal
plane during the test, so that water strikes the EUT from all directions over
an arc of at least 180°.

The EUT should not release from its bracket, nor should it automatically
activate as a result of water from the hose stream.

ORIENTATION TEST

The purpose of the orientation test is to verify that once the EUT is
activated (either automatically or manually), the EUT will remain ON
until manually deactivated, regardless of its orientation. The orientation
test may be performed separately or in conjunction with any other test.
This test may be performed at any temperature within the operating
temperature range.

The EUT should be activated and positioned vertically. After 15 minutes,
the aliveness test should be performed. The EUT should subsequently be
placed in a horizontal position, upside down, and returned to its initial
upright position and the aliveness test performed 2 minutes after each
orientation.

121.5 MHz AUXILIARY RADIO-LOCATING DEVICE
TRANSMITTER TEST

The following test procedure is considered satisfactory for performing the
subject test; however, it is recognized that alternate procedures may be
performed. Such alternate procedures may be used if the test provider can
show that they provide equivalent information.

Test results are to be presented in graphical form wherever possible. The
graphs are also to show the permissible limits.

Unless otherwise specified, all auxiliary radio-locating device transmitter
signal characteristics should be measured at ambient temperature.
Frequencies of 121.6, 121.65, 121.7, 121.75, 121.85, or 121.9 MHz should
be used for testing outside of a screen room to avoid radiation at 121.5
MHz.

The tests may be performed in any sequence and in conjunction with other

electrical tests. In all cases, the tests should be conducted after the EUT
has been temperature stabilized for at least 1 hour and has been ON for at
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23.1

23.2

23.3

least 15 minutes. Unless otherwise specified, the test should be performed
with modulation present.

Carrier Frequency (121.5 MHz)

Frequency stability is a measure of the frequency drifts due to temperature
and supply voltage variations, with reference to the frequency measured at
20°C and rated supply voltage.

The carrier frequency shall be measured at the antenna connector and
under the conditions specified below. A sufficient stabilization period at

each temperature shall be used prior to each frequency measurement:

(a) at —40 degrees and at 10 degree intervals of temperatures between —20
and +55 degrees C at the manufacturer's rated supply voltage, and

(b) at +20°C temperature and +15% supply voltage variations
pply

Minimum Standard: The RF carrier frequency shall not depart by more
that = 0.005% (£50 ppm) from that measured at 20°C and rated supply
voltage.

Output Power (121.5 MHz)

Output power stability is a measure of the output power drifts due to
temperature and supply voltage variations, with reference to the power
measured at 20°C and rated supply voltage.

The output power shall be measured at the antenna connector and under
the conditions specified below. A sufficient stabilization period at each

temperature shall be used prior to each frequency measurement:

(a) at —40 degrees and at 10 degree interval of temperature between —20
and +55 degrees C at the manufacturer's rated supply voltage, and

(b) at +20°C temperature and +15% supply voltage variations.

Minimum Standard: The RF output power shall not fall below the
minimum 25 milliwatts nor be more than 100 milliwatts.

Unwanted Emissions

The unwanted emissions may be measured at room temperature and this
temperature is to be recorded. The transmitter is to be modulated with the

16




234

audio sweep signal. A spectrum analyzer of resistance equal to the
impedance specified for the antenna is to be used.

Minimum Standard: The power of unwanted emissions measured by an
averaging meter of 300 Hz resolution bandwidth shall be less than the
mean transmitter power (TP) by:

(i) atleast 25 dB on any frequency removed from the center of the
authorized bandwidth by more than 50% up to and including 100%
of the authorized bandwidth;

(i1) at least 30 dB on any frequency removed from the center of the
authorized bandwidth by more than 100% up to and including 250%
of the authorized bandwidth.

Outside 250% of the authorized bandwidth, there are no specified
limits for unwanted emissions.

The authorized bandwidth is 25 kHz. See Emission mask, Figure 3
Modulation Characteristics

The transmitter duty cycle, modulation frequency, modulation duty cycle,
modulation factor, and sweep repetition rate may all be determined in a
manner described below by observing the detected RF signal with a
storage oscilloscope. All measurements shall be made at the minimum,
ambient and maximum operating temperatures.

1. Transmitter Duty Cycle. Observe the transmitted signal and
determine that the carrier is not interrupted (except for up to two
seconds during transmission of the 406 MHz pulse).

2. Modulation Frequency and Sweep Repetition Rate. Observe the
modulation envelope and determine the upper and lower audio-
frequency sweep limits and sweep repetition rate. Measure and
record direction of audio sweep.

LI

Modulation Duty Cycle. Modulation duty cycle is the ratio of the
positive modulation peak duration to the period of the instantaneous
fundamental audio modulation frequency, observed at the half-
amplitude points on the modulation envelope using the following
formula (see Figure 4A):

Duty Cycle = %x 100%

17



The modulation duty cycle should be measured near the start,
midpoint, and end of the modulation sweep period.

4. Modulation Factor. The modulation factor should be defined with
respect to the maximum and minimum amplitudes of the modulation
envelope by the following formula (see Figures 4B and 4C):

Relative power output of auxiliary radio-locating device, dB

. A-B
Modulation Factor =
A+ B
0dB
P = D(PERP)
-25dB -25dB
—>
-30dB : : -30dB
-62.5 -25 -125 fc  +125 +25 +62.5
406.0 MHz Relative frequency of auxiliary radio-locating device, kHz
PERP = Peak effective radiated power
Pn,= Mean power in 300 Hz resolution bandwidth
D= Modulation duty cycle
FIGURE 3

EMISSION MASK FOR 121.5 MHz SIGNAL
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23.5

23.5.1

23.5.1.1

23.5.1.2

23.5.1.3

23.5.1.4

23.5.1.5

Spectrum Characteristics

The A3X modulation must have a clearly defined carrier frequency
distinct from the modulation side band components. For this, at least 30%
of the total power emitted during any transmission shall be contained
within £30 Hz of the carrier frequency in the case of the 121.5 MHz
beacon.

Method of Measurement:

The following method of measurement was submitted to RTCA Special
Committee #136 by NASA. It is more precise than the method given in
the standards and is for this reason used here.

Connect the beacon RF output to the spectrum analyzers' RF signal input.
Set the analyzer controls as follows:

Frequency: Set so carrier is centered on display

Resolution (I.F.) Bandwidth: 100 Hz

Total Span : 20 KHz

Vertical Display: 5 dB/DIV

Total Scan Time: 200 Sec.

Log Reference Control: Scaled so that carrier is approximately-6 dB
from top of display.

In the display, each pair of side bands appears as a rectangular tier. Each
tier of equal height to the right and left of the carrier corresponds to the
upper and lower side bands of each harmonic of the modulating waveform.

Starting at the right side of the carrier, as displayed on the spectrum
analyzer, note the amplitude in dBm of each side band tier. Use the
maximum amplitude and ignore the slope apparent on each tier. The slope
results because the beacon sweep rate is not strictly linear. The apparent
slope is a function of the selected I.F. bandwidth and could be eliminated
if the bandwidth were increased to 300 Hz, however, the increased value
would make it more difficult to distinguish the carrier. Each tier
corresponds to odd-order side bands because in this case the modulating
wave form was a symmetrical square wave. Repeat the above procedure
for the lower set of side bands.

Note the amplitude in dBm of the carrier.
Convert the carrier and each measured side band to watts.

The fractional power level of the carrier relative to the total power is
computed by dividing the carrier power in watts by the total side band and
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23.5.1.6

23.5.1.7

23.5.1.8

23.6

carrier power in watts. Multiplying this fractional answer by 100 gives the
answer in percent. Record this value.

Next is to determine the carrier component bandwidth. Set the spectrum
analyzer controls as follows:

Frequency: Set so carrier is centered on display

Resolution (I.F.) Bandwidth: 30 Hz

Total Span: 1 KHz

Vertical Display: 2 dB/Div

Total Scan time: 30 sec.

Log Reference Control: Scaled so that carrier is approximately -2 dB
from top of display

Measure the 3 dB bandwidth of the carrier. Record this value.

Minimum Standard

The percent power in the carrier shall not be less than 30% and the 3 dB
bandwidth of the carrier shall be less than 60 Hz indicating that at least
30% of the power resides within the band f, + 30 Hz.

Peak Equivalent Isotropic Radiated Power

The peak equivalent isotropic radiated power (PEIRP) is the peak
envelope power (PEP)? multiplied by the gain of the antenna.

This test is only required to be performed at ambient temperature and
should use a EUT whose battery has been ON for a minimum of 44 hours.
If the test exceeds four hours, the battery may be replaced with another
which has been preconditioned with at least 44 hours of ON time.

The measurement procedure includes a determination of 12 values of
PEIRP made by direct measurement of radiated power. Twelve (12)
measurements are taken at an azimuth angle increments of 30° + 3°. The
12 azimuth PEIRP measurements should be made at the same elevation
angle; the elevation used should be the angle between 5° and 20° for
which the EUT exhibits a maximum antenna gain. The starting point for
the 12 azimuth measurements should be determined by rotating the EUT
through 360° until the minimum signal is received. The median value of
PEIRP should be between 25 and 100 mw; the ratio of maximum to
minimum of the 11 highest values of PEIRP should not exceed 4 to 1 (6
dB).

2 PEP is the RMS power supplied to the antenna by the transmitter measured at the highest crest of
the modulation envelope.
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23.6.1

23.6.2

Radiated Power Test Conditions

The test site should be on level ground which has uniform electrical
characteristics. The site should be clear of metal objects, overhead wires,
etc., and as free as possible from undesired signals such as ignition noise
or other RF carriers. The distance from the EUT, or the search antenna to
reflecting objects should be at least 30m. The EUT should be placed in
the center of a ground plane with a radius of 75 ¢cm + 5 cm mounted at
ground level.

Measurement of the radiated signals should be made at a point 10 m from
the EUT. At this point, a wooden pole or insulated tripod with a movable
boom should be arranged so that a search antenna can be raised and
lowered through an elevation of 1 m to 4 m.

Method of Measurement

The elevation of the search antenna between 1 m and 4 m which produces
a maximum gain is determined with the EUT at an arbitrary azimuth. The
PEIRP should be measured and the elevation should be noted and should
remain fixed for the remainder of the test. The remaining 11
measurements of PEIRP may be obtained by rotating the EUT in
increments of 30° + 3°. For each measurement the EUT PEIRP should be
computed using the following equation:

p REC — GR[:‘(,' + L(' + Ll’
10

PEIRP = LOG !

Measured Power level from spectrum analyzer (dBm)
G,.. = Antenna gain of search antenna (dB)

Receive system attenuator and cable loss (dB)
=  Free space propagation loss (dB)
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2.0

METALLURGICAL, INC.

Testing & Consulting Services

2870 Stirling Road - Hollywood, FL 33020-1199 - {954) 925-0499

Initial Aliveness Test

The initial aliveness test was performed on RLB-33, S/N 1.
The unit was checked for:

(a) Carrier frequency.
(b) Power Output.
(¢) Data message.

RLB-33, S/N 1 passed the requirements outlined in the Environmental and
Operational Performance Test Plan Section 2.0.

Fax (954) 925-0988 - Miami (305) 949-3166 - Email:cap @icanect.net




3.0

METALLURGICAL, INC.

Testing & Consulting Services

2870 Stirling Road - Hollywood, FL 33020-1199 . (954) 925-0499

Humidity Test

RLB-33, S/N 1 was exposed for 8 hours at 40°C/95%+ R.H.

The unit was removed from the test chamber and activated within the five minute time
period.

Within the fifteen minutes allowed, the unit was checked for:

(a) Carrier frequency.

(b) Power output.

(c) Data message.

RLB-33, S/N 1 passed the humidity test requirements outlined in the Environmental and
Operational Performance Test Plan Section 3.0.

Fax (954) 925-0988 - Miami (305) 949-3166 - Email:cap @icanect.net
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4.0

METALLURGICAL, INC.

Testing & Consulting Services

2870 Stirling Road - Hollywood, FL 33020-1199 . (954) 925-0499

Dry Heat Cycle

RLB-33, S/N 1 was placed in the chamber at room temperature. The chamber was then
raised to 70°C+/-3.

The unit was exposed for 10 hours at 70°C+/-3, then lowered to 55°C+/-3 within 30
minutes. The unit was switched on and held at 55°C+/-3 for > 2 hours.

An aliveness check was performed during the 2 hour cycle and at the end of the 2 hour
period.

The unit was checked for:

(a) Carrier frequency.

(b) Power output.

{c) Data message.

RLB-33, S/N 1 passed the requirements of the dry heat cycle as outlined in the
Environmental and Operational Performance Test Plan Section 4.0.

Fax (954) 925-0988 - Miami (305) 949-3166 - Email:cap @ icanect.net
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5.0

METALLURGICAL, INC.

Testing & Consulting Services

2870 Stiring Road - Hollywood, FL 330201199 - (954) 925-0499

Damp Heat Cycle

RLB-33, S/N 1 was placed in the chamber at room temperature. The chamber was
raised steadily to 40°C+/-3/93% R.H.+/-2 over a period of 3 hours.

The unit was exposed for 10 hours then switched on and exposed for 2 more hours.

An aliveness check was performed during the 2 hour cycle and at the end of the two
hour period.

The unit was checked for:

(a) Carrier frequency.
(b) Power output.
(¢) Data message.

RLB-33, S/N 1 passed the requirements of the damp heat cycle as outlined in the
Environmental and Operational Performance Test Plan Section 5.0.

Fax (954) 925-0988 - Miami (305) 949-3166 - Email:cap@icanect.net




SUMMARY OF TEST RESULTS

PARAMETERS TO BE RANGE OF UNITS TEST RESULTS
MEASURED DURING TESTS SPECIFICATION
._-5_... ._.-ac. ._.anx
( °C) | (L2 °C) |( °C)
5. Damp Heat Cycle
o Aliveness Test (during 2 hour
period
- Carrier Frequency 406.025 + 0.002 MHz 45,0252
- Power Output 3539 dBm 37,47
- DataMessage EFFELFTRE | —
E2€C0O0ITF
o Aliveness Test(atendof2 [DFF coAGD3
hour period) 5 83 EOFAAR
- Carrier Frequency 406.025 + 0.002 MHz Wb 0250
- Power Output 35-39 dBm 27.7/
- Data Message PEFE 2t 1 m.m..l. v v
E2tCoDINE
PFF COALP3

563 EQFARS

COMMENTS




DRIE: VL=L13—1997
)

"2
s doad Dk St

Lires

VUSDROO2F +

L/ g':—!-l 8/-UsA-1
PﬂS‘

LU I031 3

{ A1)

St

86“' 18

ALK vo .0

PASSED

PEAKS:

+0D LVL

rerey

SHORT TER - :
PUR LEVEL -+

¥ hi0 mge 008 30 Beveen

i

{

*l.ZﬁZ -1.264 rad

mnumnm ;

revEIrE e s mer e rnr tus fyn tvn ors oue o By don

'M.T. SLOPE

esll e

I -
S

{ : :
{ .
| : : . . . . .
[ : : : : : : :
i S SISTITEEUSEREHEIIEY N AL ool T Rkt RIS
‘ - . - B . - - - 2
| : : : i : : : : i
u Db D koot s
'.‘ P T EPR TR Y H .., »......-- ceccmimtesesestem EETRY: TRTRTEN
FITINAANY D S
: : : . e N : : :
Voo LT B O UL LI
! et : DTN : : H
| 77 _op LWL R

. . > - - L]
| DL - R te

FASSED

-3.379E-106

PASSED

1.845E-18

PEAKS: +1.483 -1.332 rad

NUMLNAL FREGUENLY S 4U0. 0202l Mz
MMeR UUTHFUI 2 5.945 watts
+3/.6/ dim
.12 L
6% psec
+2. /76 Volts
+1.4/£0L raq/sec
+1.4/£-01 rad/sec
+1.4/£-V1 rad/sec
+1l.1<Z9 radlans
=1. 1% vaolans
urkoel ~0.We radlans
Kist 12¢ psec
FHLL 104 psec
SYFFEIRY Vo 4
PMUOLLLALLUN Bl RATE: JI%.0/ e
HIGSL (LFES: A PERILD S0.b SeC
LARKLEN LA LUN Lov. L @sec
FleohHbE LAATIUN Jbl.l Msec
WAL DURAT LUN D21, 2 msec
MEALE. LEAKALE LEVEL  30.0 abc
LEAKAE LEMNSIH V.l @sec

MR STABILLIY:
PO RiSk 1imes
FEAK L 1AL
DRAFT SurrsS: 1)
2)
3)
MULULAT LUN LEveLSE
Fi.iW ~l.ll6
. Uld
FLRLAT LU TireDs

ALECI  SSAGE

2CSIB00 F EFF
FFFEAPGEEZL001 7F IF FOORGIGOEEOF AR

BLT SYNCHOUMNLZATION. oo .. (K
FRAFE SYNDHOUNIZATIUN. .. (K
PESSAGE. FURMRIcenasssaes UMD

FROTUOL. FLAG. ceseensess STANDRKD

LUUNIRY cacnnsenssnsnnsns LISA
W5 LERILFICAIE NDweaess 187
DERIAL MFEK.veosnasees L
LA/ cacennansnsasaes
BRI LUNNEL | AUN LULE. 1. U
EMARLED URIA SUNLE.caee
1213 FIMZ HALMIsanannae
SHARES StATUSecscsnssans
LAIIUE WrrStfleeeseveas + O BV
LUNGL IO UrFSE laeaseeas + O BU
BN LURKREL | AUN LUle 2. UK

NO
NOT UK

kst Mo

N L2/ /D
[ S )

internal




DAIE: OL—13—-199Y i1

)JDLbUBOOZFFgFF

ZB& H’

PASSED

ME: li:56:38 ACR ve.0
18/7-uUsA-1 PASSED

Thi oW

HO-"I VAL

FREG

—————

+}0D LVL

ree

2.7892¥-18

Ceemrid . s@itee Gy e

:M.T. SLOPE

i R
—MOD LUL +s

-
:
:
- - - 2
P Attt et e B eI AT IR IR m I EIm O ar e @e o ab o
: : : :
- - 2
- - - L3
- - . H
:
Teeieemi. UV
- 3 - »
: :
: : £
- - ]
- - s
- - »
- - o2
: : :
- - H
- - 3
\ 1

PRSSED -4.713E-1l

PEAKS: +1.387 -1.324 rad

KIow ULo 2
.57 Wacts
+3/./1 Otm
.42 4
+2. 782 Volts
1) +l.00e—01 rad/sec
2) +l.60e-Vl rag/sec
3) Hl.oue-U1 rag/sec
FOLALAT LUN LEVELYSE +1.140 radians
+l.143 -1.110 -1.140 radians
+0.014 wrFoel -0.002 radians
MUDLLAT AUN TIMES: RISk 191 psec
FALL 136 usec
SYPFEIRY 0.0/ %
MULLAATAUN BLT RAIE: 398./6 Rz
st TAES: Ao FERIUD S0.0 sec
CARKIER MURALILN lew. 1 msec
fesbast IURATIUN Jbl.2 msec
IUTAL LURATION o21.3 msec
HMEARLE LEAAse LEVEL. 0.0 dbic
LeAKase LENOTH 0.l msec

NUFLLNAL, FREWEMLY S
FUWEX WirUI 2

PUMER STRBILLTY:
PUMER Rise TiME:
FEAK VL IALE.:
wirt SLuress

HEARLEL AL PESSALE.
2LDUBUOA T -
FHFEA 96220001 /F L COABIKIIBRSE UF AR
BLT SYNUHRNUMLZA) LNa e e v (K
FRAPE. SYNUHNUNLZAT LUN. oo UK
MESSAGE FirMAlesncenenns LUNG
FPRUTUOL. FLAGs essassesae STANIKKRY
CDUMIKYeeeevssonasnnanas USA
(/S ERTIFICAIE NDweewao 18/
SERIAL MPEER. ceveceosass 1
LAILTUE e e ensennnsvanna N 127.79
LMIIMIIII.'.I.II.III E ﬁ!?s
ERRUR CIMECTIUN Qe 1. K
eNOULED DATA SUURLE..... Lntermal
121.5 Mz HOMINGe e ee e MO
SFARES StATUSeeascescens NOt (K
LANLIUE OFFSElesanas + 0 60
LUNGLTULE UFFSElsacaaaae + 0 &0
ERNUR UAEL [ AUN LULE, 2, UK




6.0

METALLURGICAL, INC.

Testing & Consulting Services

2870 Stirling Road - Hollywood, FL 33020-1199 - (954) 925-0499

Vibration Test, Non Active

The vibration test, non active was performed by East-West Technology Corp. on behalf
of Q.C. Metallurgical, Inc.

RLB-33, S/N 1 passed the requirements of the vibration test as outlined in the
Environment and Operational Performance Test Plan Section 6.0.

See attached report.

Test was witnessed by J. Bankemper, Jr. of Q.C. Metallurgical, Inc.

Fax (954) 925-0988 - Miami (305) 949-3166 - Email:cap @icanect.net




7.0

METALLURGICAL, INC.

Testing & Consulting Services

2870 Stirling Road - Hollywood, FL 33020-1199 - (954) 925-0499

Vibration Test, Frequency

The vibration test, frequency was performed by East-West Technology Corp. on behalf
of Q.C. Metallurgical, Inc.

RLB-33, S/N 1 passed the requirements as outlined in the Environmental and
Operational Performance Test Plan Section 7.0.

See attached report.

Testing was witnessed by J. Bankemper, Jr. of Q.C. Metallurgical, Inc.

.Bankemper, Jr.
.C. Metallurgic C.

Fax (954) 925-0988 - Miami {305) 949-3166 - Email:cap @ icanect.net
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1.0

1.1

1.2

1.3

2.0

2.1

2.2

2.3

EAST-WEST TECHNOLOGY CORP.
REPORT: R1255

Introduction

Scope

This document describes procedures, and performance of the Random
Vibration with Thermal Cycling Tests.

Purpose

The purpose of these tests is to demonstrate that the test specimens meet
or exceed the design specification requirements, during and/or upon
completion of exposure to the stresses outlined herein.

Summary

All testing was performed in accordance with the requirements outlined in
the ACR ELECTRONICS, INC. Transmittal faxed to EWT on 11/23/98.

Applicable Documents

ACR ELECTRONICS, INC.

ECD 1226E Qualification Test Plan
AE2100 Bottom Case Sea Shelter

Fax ACR Electronics, Inc Transmittal
Dated 11/23/98

Military

MIL-Q-9858A Quality Assurance System

MIL-STD-810D Environmental Test Methods and
Engineering Guidelines

ANSI

ANSI/NCSL Z2540-1-1994 Calibration System Requirements
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2.4

3.0

31

3.2

3.3

EAST-WEST TECHNOLOGY CORP.
REPORT: R1255

Order of Precedence

In cases of conflict between this procedure and the documents and issues
referenced, the order of precedence was as follows:

a) ACR Electronics, inc. Facsimile
b) ACR Electronics, Inc. Purchase Order

c) Military Specifications ~
General Information

Test Equipment

All Test instrumentation is calibrated in accordance with ANSI/NCSL Z540-

" 1-1994 and MIL-Q-9858-A, and are traceable to the National institute of

Standards and Technology (NIST). Table 1 lists the equipment used during
the tests performed.

Test Facilities

The testing described herein was performed at East-West Technology
Corp. (EWT) 15814 Corporate Circle, Jupiter FL 33478.

Test Conditions

Unless specified herein, all tests and measurements are performed at the
room ambient conditions existing at the laboratory during testing:

Temperature: 25°C £10°C
Barometric Pressure Prevailing site pressure
Relative Humidity: Room ambient up to 90%

Page 5




TABLE 1

EAST-WEST TECHNOLOGY CORP.

REPORT: R1255

TEST EQUIPMENT —-VIBRATION TEST

Test Date (s) 2/15/98

item: Signal Conditioner
Mfr.: Dytron

Model: 4123

S/N: 154

'EWT No. 2355

Last Calibration: 11/28/98
Calibration Interval: 1 year

ltem: Controller

Mfr.: Data Physics

Model: DP550win

S/N: 3515

EWT No.: 3-4002

Last Calibration: 10/1/98
Calibration Interval: 6 months

Page 6

Item: Amplifier/Exciter

Mfr.: Ling

Model: PP35/70 VC-2/300B
S/N: 38/155

EWT No.: n/a

- Last Calibration: n/r

Calibration Interval: n/r

Item: Accelerometer

Mfr.: Dytran

Model: 3101BG

S/N: 3256

EWT No.: 2349

Last Calibration: 1/20/99
Calibration Interval: 1 year




3.0

3.4

3.5

3.6

3.6.1

3.7

EAST-WEST TECHNOLOGY CORP.
REPORT: R1255

General Information (continued)

Test Tolerances

All test conditions are maintained within the tolerances specified in the
detailed test procedure or in accordance with referenced test
specifications.

Test Witnessing / Monitoring

All testing is conducted by a qualified East-West Technology (EWT)
Technician under the direction and cognizance of the EWT Operations
Manager and Quality Assurance. The ACR ELECTRONICS, INC.
representative evaluated the test setup and had access to all phases of the

tests.

‘ Test Recording

Chronological logs of all significant events are maintained by test lab
personnel and indicate date, times and descriptions of conditions. These
logs are used as reference and are retained at EWT.

Recommendation

All recorded data and observations made by East-West Technology
personnel during the testing described herein are available for your
evaluation.
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4.0

4.1

4.1.1

412

413

413

414

415

4.2

421

EAST-WEST TECHNOLOGY CORP.
REPORT: R125

Test Procedure

Vibration Test Setup

A visual inspection was performed on the Bottom Case Sea Shelter to
verify pre-test condition. No anomalies were noted.

The customer provided fixture was mounted onto the vibration table
adapter plate. The ACR Electronics representatlve then mounted the Unit
Under Test (UUT) to the fixture.

The control accelerometer was mounted to the customer’s fixture adjacent
to a fixture to table interface attachment point.

A test cable was attached to the UUT and the monitoring equipment. The
UUT was in the non-operating condition.

- The test specimen was mounted in the upright position through each of the

three perpendicular axes of the unit.

A list of test equipment utilized for the Vibration test is described in Table
1.

Vibration Test

The UUT was subjected to the sine vibration spectrum at the levels
required for the test axis as shown in Table 2.

Table 2
Vibration Levels

FREQUENCY (Hertz) LEVEL (inches Double Amplitude)
4-10 0.1
10 - 15 0.03
15 - 25 0.016
25-33 0.08
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4.2

422
423
424

425

4.3

4.3.1
4.3.2
4.3.3
4.3.4

435

EAST-WEST TECHNOLOGY CORP.
REPORT: R1255

Vibration Test (continued)

The complete cycle, from 4Hz to 33Hz to 4Hz, was traversed in five
minutes.

Exposure in each axis was first in the non-operating mode. The UUT was
then turned on and monitored for the operational mode.

The duration of applied vibration for each axis was thirty minutes in the
operational and thirty minutes in the non-operational modes.

During the application of vibration in the operational mode the UUT was
monitored by the ACR Electronics representative. At the completion of

_ exposure in each axis a visual inspection was completed.

Vibration Test Results

The UUT was exposed to a total of 1 % hours of vibration testing in the
non-operating mode in each of the three perpendicular axes.

The UUT was exposed to a total of 1 ¥ hours of vibration testing in the
operating mode in each of the three perpendicular axes. )

A visual inspection was performed at the completion of testing in each
axis. No anomalies were noted. Test data is contained in Appendix A.

Operational monitoring ot the unit was performed by the ACR Electronics
representative. All data was retained by ACR Electronics.

The UUT was returned to ACR Electronics for further evaluations.
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EAST-WEST TECHNOLOGY CORP.
REPORT: R1255

APPENDIX A

TEST DATA




EAST WEST TECHNOLOGIES
ACR ECLECTRONICS J/N: 1255
BOTTOM CASE SEA SHELTER
PIN:

Control

10.0

v

Z

ngMag, g

0. ‘ , :
1€ OT.O 10.0 330

Frequency, Hz

g
10:24:08 2/15/99
Z-AXIS NON OPERATIONAL
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EAST WEST TECHNOLOGIES
ACR ECLECTRONICS J/N: 1255
BOTTOM CASE SEA SHELTER
PIN:

Control

10.0r

\\
\
N

LogMag, g

10.0m .
40 10.0 33.0

Frequency, Hz

-
11:00:10 02/15/99
Z-AXIS OPERATIONAL




EAST WEST TECHNOLOGIES
ACR ECLECTRONICS J/N: 1255
BOTTOM CASE SEA SHELTER

s/

Control

10.0¢

\

A

LogMag, g

10'0"3..0 10.0 330

Frequency, Hz

i
11:53:06 02/15/99
X-AXIS NON OPERATIONAL
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EAST WEST TECHNOLOGIES
ACR ECLECTRONICS J/N: 1255
BOTTOM CASE SEA SHELTER

PIN:
Control
10.0r
oD /
=4
=
o
"9
10.0m .
40 . 10.0 33.0
Frequency, Hz
4

14:13:40 02/15/99
X- AXIS OPERATIONAL
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EAST WEST TECHNOLOGIES
ACR ECLECTRONICS J/N: 1255
BOTTOM CASE SEA SHELTER

P
Ny -~~~

10.0m .
40 10.0 33.0

Frequency, Hz

P
14:52:49 02/15/99
Y-AXIS NON OPERATIONAL
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EAST WEST TECHNOLOGIES
ACR ECLECTRONICS J/N: 1255
BOTTOM CASE SEA SHELTER
P/N:

™~

Control

10.0¢

N\

LogMag, g

\&

10.0m - 1
40 10.0
Frequency, Hz

33.0

15.25:45 02/15/99
Y-AXIS OPERATIONAL
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8.0

METALLURGICAL, INC.

Testing & Consulting Services

2870 Stirling Road - Hollywood, FL 33020-1199 - (954) 925-0499

Bump Test

The bump test was conducted on RLB-33, S/N 1. Upon completion of the bump test, an
exterior mechanical inspection was performed and an aliveness test was conducted.

The unit was checked for:

(a) Carrier frequency.
(b) Power output.
(c) Data message.

RLB-33, S/N 1 passed the requirements outlined in the Environmental and Operational
Performance Test Plan Section 8.0.

Fax (954) 925-0988 - Miami (305) 949-3166 - Email:cap @icanect.net




9.0

METALLURGICAL, INC.

Testing & Consulting Services

2870 Stirling Road - Hollywood, FL 33020-1199 - (954) 925-0499

Salt Fog Test

The salt fog test was conducted on RLB-33, S/N 1. Upon removal from the salt fog
chamber, an exterior mechanical inspection and an aliveness test were performed.

The unit was checked for:

(a) Carrier frequency.
(b) Power output.
(c) Data message.

RLB-33, S/N 1 passed the requirements outlined in the Environmental and Operational
Performance Test Plan Section 9.0.

Fax (954) 925-0988 - Miami {305) 949-3166 - Email:cap @ icanect.net
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PASSED

Z.453E-18

PEAKS:

NMINAL FREGUENCY 2
Fuser Wibui s

6.017 Watts
+37.00 dbm
9.50 £

710 psec
+2.810 Volts
-o. 8002 rad/sec
-6.80E-02 rad/sec
-6. 8002 rad/sec

+1.120 radians

FOWER STABILLIY?
HMUMER KiSE 1S
FEAK VOLTALE:
iwirT Surts: 1)
2)
3J
MULLLAT LUN tEMVEL S
+1.14% -1.10W -1.127 vadians
0. 02 UFFSET —0.003 radians
MODULAL 0N TiMES: KISE 159 psec
v FALL 1O usec
SYFPEIRY O./1 %
MUILLATLUN BLT RATE: IM™./4 M2
Bl 1AFESE AU FerIUL 0.0 sec
LANKLIER LUKATLUN lov. 1 asec
fEosAut UURALLUN Jol.2 asec
JUIHL. UURATLLUN DZ41. 2 mseC
FREAMILE. LEAKALE, LEVEL,  30.V aiC
LEAALE LENUGIH UVl msEC

HEXARL LA FESSAGE

2SO0 FHFF
FFFEXF 96EE20001 7F LFFCORBIOBIEOF AAB

BIT SYNDHRONIZATION. .... (K
FRAPE SYMCHRUNIZATION. .. (K
MESSAGE FURMAT. cceveeses LONG
FROTUCL. FLAG. s vvseaeeee STANDARD
WOUNTRY.eaansuacesassenss USA

SERIALIZED USER..eeesess TEST MUE

L/S CERTIFICATE NOvvwes. 187

LATI T . cecnacosnsnsess N 127,79
LUNGL I . e e sevesnnvasss £ 209,73
ERUK LURECTION Cule 1. WK
ENUED Mis SOURCE..... intermal
141.9 Mz HUMING.eccones MD
SHANES SCA0Sevacnnssnss NOC LK
LATLIULE OrFStleseeunsase T U A
LUNGLIUE UFFSElseencess T U U
ERRUR LARGEL | AUN LAUAE, 2. UK

+1.366 -1.414 rad



DATE: 02-22-1999

PASSED 216.0 Hz

TIME: 03:20:00

2DDCSD8002E5§EE

ACR v6.0

PASSED

87-USA-1

PEAKS: +1.381 -1.171 rad

NOMINAL FREQ

b
+M0D LUL <+++

PASSED 3.244E-18

SHORT TERM . -
m m f.ff....;......

: : : i

-
-
-
-

MODULATION |

RO B L B e m et metmeey sae 00 200 bus o0 s@hpen

. . i
!M.7. SLOPE

. : i
MEDIUN TERM

00 0000350000 B0IRLL e meraTIE 010 000

PASSED -4.612E-16

PASSED 2.334E-18

PEAKS: +1.334 -1.410 rad

NOMINAL FREGUENCY: 406.02521 MHz

PONER QUTPUT:

+37.09 dbm
9.19 X

690 psec

POMER STABILITY3
POMER RISE TIME:

MODULATION LEVELS3
+1.140 -1.086

MODLATION TIMES: RISE 153 pmec
FALL 133 psec

SYMMETRY 0.68 %

MODULATION BIT RATE: 338.75 H=
BURST TIMES: AVG PERIOD 50.5 sec
CARRIER DLURATION 160.0 msec
MESSAGE DURATION 361.1 msec
TOTAL DURATION S521.2 msec
PREAMELE | EAKAGE LEVEL 35.0 dBc
LEAKAGE LENGTH 0.1 msec

S.114 Watts

+2.587 Volts
1) -1.3%-01 rad/sec
2) ~1.2%E-01 rad/sec
3) -1.3%-01 rad/sec
+1.111 radians
-1.117 radians
40.027 OFFSET —0.003 radians

HEXADECTMAL MESSAGE

BIT SYNCHRONIZATION..... (K
FRAME SYNCHRONIZATION... (K
MESSAGE FORMAT. ceueenees LONG
FPROTOCOL FLAG...e0sssues STANDARD
COUNTRY.cevcacncansansas USA
SERIALIZED USER.ccsnevae
C/S CERTIFICATE Mo...... 187
ﬂm m.l.ll..ll. 1
LATITUDE. cacrennnnnnnnaa N 127.75
LONGITUDE. ceceencencenss E 2.7
ERROR OORRECTION OODE 1. K
ENOODED DATA SOURCE..... Internal
121.5 Mz HOMING........ No
SPARES statuS.eeeeseenss Mot (K
LATITUDE OFFSET.ceveaeas + 0
LONGITUE OFFSETeaccecss + 0
ERROR CORRECTION OODE 2. (K

60
&0

Z2D0CSDB00F FEFF
FFPEFI6EE2E0001 7FDFFOOAGDASEIEOF AAB

TEST MOCE




10.0

METALLURGICAL, INC.

Testing & Consulting Services

2870 Stirling Road - Hollywood, FL 33020-1199 . (954) 925-0499

Drop and Buoyancy Test, 20m

This test was conducted with RLB-33, S/N 1 out of its’ bracket and turned “ON” for
the duration of the test.

The unit was dropped three times from a height of > 20m into water. Each drop was
initiated from a different orientation.

Drop#1. Antenna vertical up.

Drop#2. Antenna vertical down.

Drop#3. Antenna horizontal.

After each drop the unit returned to an upright float position. Upon completion of the
test, an exterior mechanical inspection was performed, followed by an aliveness check.

RLB-33, S/N 1 passed the requirements outlined in the Environmental and Operational
Performance Test Plan Section 10.0.

Fax (954) 925-0988 - Miami (305) 949-3166 - Email:cap @icanect.nst



11.0

METALLURGICAL, INC.

Testing & Consulting Services

2870 Stirling Road - Hollywood, FL 33020-1199 - (954) 925-0499

Drop Test, 1m

RLB-33, S/N 1 was soaked at minimum stowage temperature for 2 hours. Within 5
minutes after removal from the temperature chamber the unit was tested.

RLB-33 was held in a normal floating position and dropped from a height of 1
meter (+/- 10mm) on to a solid piece of wood. An aliveness test was then performed on

the unit.

RLB-33, S/N 1 passed the requirements of the Environmental and Operational
Performance Test Plan Section 11.0.

Fax (954) 925-0988 - Miami (305) 949-3166 - Email:cap@icanect.nst
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DATE: 02-22-1999 TIME: 12:35:47 ACR v6.0

2DDCSDBOO2EI;E_F_I-IB7_USA_1 PASSED

FEAKS: +1.267 -1.115 rad

PASSED 215.6 Hz PASSED 4.512E-18

" MHOMINAL FREN || SHORT TERM : | MODULATION . . |
m LW.EL fff.; vennaa Yty

NEDIUN TERM

: :

............ i
. . E. -......; ....... ; .......

: : : {

: : : i
............. 3...............5.......?.......
————

PASSED -2.196E-10 PASSED 1.395E-10 PEAKS: +1.325 -1.425 rad

NOMINAL FREGUENCY: 406.02521 Mz

POMER OQUTPUT: S.198 Watts HEXADECIMAL MESSAGE

+37.16 dbm 20CSDE00FFBFF
POMER STABILITY: 7.60 % FFFE2F96EE2E0001 7FIFFOORGIISEIEOF AA8
POMER RISE TIME: 710 psec BIT SYNCHRONIZATION..... (K
PEAK VOLTAGE: +2.604 Volts FRAME SYNOHRONIZATION... X

IRIFT SLOPES: 1) —1.73E~-01 rad/sec | MESSAGE FORMAT...c.cesses LONG
2) -1,7%-01 rad/sec | PROTOCOL FLAG..«.ce.esas STANDARD

3 -1.7%-01 rad/sec | CONTRY.enueeaanesoenaea UBA
MODULATION LEVELS: +1.110 radians | SERIALIZED USER......... TEST MOLE

+1.135 -1.082 -1.117 radians | C/S CERTIFICATE MNo...... 187

+0.026 OFFSET -0.003 radians | SERIAL NJMBER. .. ecsncees 1

MODLLATION TIMES: RISE 156 psec LATITUDE..cccaevcencanas N 127.75
FALL 156 psec LONGITIEE. s veaccvennases £ 25.75

SYWETRY 0.2 X ERROR CORRELTION CODE 1. K
MODULATION BIT RATE: 398.74 Hz ENCOCED DATA SOURCE..... Internal
BURST TIMES: AVG PERIOD 50.5 sec 121.5 Mz HOMING...onuen

MESSAGE DURATION 361.1 msec LATITUDE OFFSET.cnernaee
TOTAL DURATION S521.1 msec LONGITUDE OFFSET...cc...
PREAMELE LEAKAGE LEVEL 35.0 dBc ERROR CORRECTION CODE 2.
LEAKAGE LENGTH 0.1 msec

No
CARRIER DURATION 160.0 msec SPARES statuSeeccaasnse. Not
+0
+0
X




t

DATE: 02-22-1999 TIME: 16:43:11 ACR v6.0

2DDCSDBOO2EFBFE o, o\ PASSED

PASSED 278.2 Hz PASSED 3.871E-186

PEAKS: +1.289 -1.264 rad
. MOMINAL FREQ (| SHORT TERM : o

: MODULATION | -
i m Lm '.-r-r....:. RSN ;i .

. .
Semremeamiemeamicasttrteres 20 s 400 sur ors odh mes e

. -

. .

'M.T. SLOPE { ! MEDIUM TERM
: : : : i

’
y rm €50 1001 SMINBIIBIINIIMIISIIOINS 1P 100 Bi0
. . .
1]

PASSED -4.925E-10 PASSED 1.737E-16 PEAKS: +1.384 -1.381 rad

NOMINAL FREQUENCY: 406. 02522 Mz
POMER OUTPUT 3 3.980 Watts HEXADECIMAL MESSAGE
+36.00 dbm 2D0CSDB00FFEFF
POMER STABILITY: 3.3 X% FFFEF9CEE2E0001 7F DFFOOAGIGSHSEOF AAS
POMER RISE TIME: B0 psec BIT SYNDHRINIZATION..... (K
PEAK VOLTAGE: +2.282 Volts FRAME SYNCHRONIZATION... K
DRIFT SLOPES: 1) ~1.15€-01 rad/sec | MESSAGE FORMAT...ceeee.« LONG
2) -1.15%-01 rad/sec | PROTOOL FlAG.ceueeues.. STANDARD
3) ~1.15E-01 rad/sec | COUNTRY.ceusaanancecsses LUSA
MODULATION LEVELS: +1.135 radians | SERIALIZED USER..v.eeees TEST MIE
+1.139 -1.103 -1.141 radians | C/S CERTIFICATE No...... 187
+0.018 OFFSET ~0.003 radians | SERIAL NJMEER. .z eeesveese 1
MODULATION TIMES: RISE 147 psec LATITHE. .ccvenunaneeaas N 1272.75
FALL 148 psec LONGITUDE. sevenssncosnee E 25.75
SYWETRY 0.53 % ERROR CORRECTION CODE 1. K
MODULATION BIT RATE: 39B.75 Hz ENDODED DATA SOURCE..... Intevmal
BURST TIMES: AVG PERIOD 50.5 sec 121.5 Mz HOMING. < ..o NO
CARRIER ILRATION 160.0 msec SPARES statuts.eevennaes. Not (K
MESSAGE. DURATION 361.2 msec LATITWDE OFFSET..... enee + 0 60
TOTAL DURATION S521.1 msec LONGITUWDE OFFSET.vevvees + 0 60
PREAMELE LEAKAGE LEVEL 35.0 dBe ERROR CORRELCTION CODE 2. (K
LEAKAGE LENGTH 0.1 amsec




12.0

METALLURGICAL, INC.

Testing & Consulting Services

2870 Stirling Road - Hollywood, FL 33020-1199 . (954) 925-0499

Automatic Release Mechanisms and Automatic Activation Test for
Category 1 Satellite EPIRB.

RLB-33, S/N 1 was mounted on a fixture simulating a bulkhead per manufacturer’s
installation instructions.

The unit was submerged in water at normal mounted orientation.
After:

(a) > 2 hours at minimum stowage temperature.
(b) > 2 hours at maximum stowage temperature.
(c) > 2 hours at ambient temperature.

The unit was then tested at 5 different orientations at ambient temperatures:

(a) Rolling 90° starboard.

(b) Rolling 90° port.

(c) Pitch 90° bow down.

(d) Pitch 90° stern down.

(e) Upside down.

At all of the conditions and orientations tested, RLB-33, S/N 1 released and activated

properly. The unit passed the requirements outlined in the Environmental and
Operational Performance Test Plan Section 12.0.

Fax (954) 925-0988 - Miami (305) 949-3166 - Email:cap@icanect.net
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13.0

METALLURGICAL, INC.

Testing & Consulting Services

2870 Stirling Road - Hollywood, FL 33020-1199 - (954) 925-0499

Leakage and Immersion Test

RLB-33, S/N 1 was tested in the off position. The unit was conditioned at 65°C+/-3 for
one hour.

The unit was immediately immersed in water at 20°C+/-3 at a depth of 100mm+/-5 for
48 hours.

Upon removal, the unit was immersed 10 meters for 5 minutes. The unit was then
checked for water damage inside the compartment and an aliveness test was performed.

RLB-33, S/N 1 passed the requirements outlined in the Environmental and Operational
Performance Test Plan Section 13.0.

Fax (954) 925-0988 - Miami (305) 949-3166 - Email:cap @icanect.net




14.0

METALLURGICAL, INC.

Testing & Consulting Services

2870 Stirling Road - Hollywood, FL 33020-1199 - (954) 925-0499

Spurious Emissions Test

RLB-33, S/N 1 was tested for spurious and harmonic emissions at 406 MHz and 121.5
MHz.

These measurements were performed by James Jesse of Atlantic Coast Engineering
Systems on behalf of Q.C. Metallurgical, Inc.

RLB-33, S/N 1 passed the requirements outlined in the Environmental and Operational
Performance Test Plan Section 14.0.

See attached graphs.

Fax (954) 925-0988 - Miami (305) 949-3166 - Email:cap @icanect.net
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RLB-33 S/N 1 TEMP +55 DEG C : 02/26/99

REF 0.0 dBm - ATT 10 dB A_write¥a B_blank
10dB/ 4

“AV6 A 10}/10

AVG A TIMES
10

RBW | .
100 Hz |

VBW ‘ _
100 Hz

SWP _

30 s

CENTER 121.5012 MHz SPAN 125.0 kHz




RLB-33

REF 28.0 dBi

- 10dB/

SWP
10 s

HBNW
100 Hz
VBW

SWP
10 s

100 Hz

SIN 1 TEMP +565 DEG C

02/26/99

ATT 40 dB A_writexm B_blank

CENTER 406.02521 MHz

SPAN 48.0 kHz




RLB-33

8/N 1

REF 17.0 dBm

. 10dB/

A MKA
121.7

ABW

1 MHz
VBW

1 MHz
SWP

30 ms

TEMP +55 DEG C

ATT 30 dB

02/26/99

A_view B_blank

Hz

1
-44.

A
)

MHz
dB|

CENTER 200.0 MHz

SPAN 400.0 MHz




RLB-33 S/N 1 TEMP +55 DEG C 02/26/99

HEF 28.0 dBm ATT 40 dB A_write¥m B_blank
40dB/ . |
_ | | A ch
A MKR 405.71 MHzZ
405.7 WHz -41.52| dB

. 5 A b~ s Sl s . . e |

SWP |
30 ms , __ ~ =
CENTER 500.0 MHz SPAN 1000 MHz




RLB-33

SN 1 TEMP AMBIENT

REF 0.0 dBm ATT 10 dB

- 10dB/

AVG A TIMES

10

RBW

100 Hz
VBW

100 Hz
SWP

30 s

02/26/99

A_view B_blank

L

i

CENTER 121.5012 MHz

SPAN 125.0 kHz




RLB-33 SIN 1 TEMP AMBIENT . 02/26/99

REF 28.0 dBi ATT 40 dB  A_writexn B_blank
10dB/

CENTER
406.02p21 NHz

100 Hz
VBW

100 Hz ‘ q
SWP
10 s

HBW T . :

CENTER 406.02521 MHz SPAN 48.0 kHz



RLB-33 S/N 1 TEMP AMBIENT 02/26/99

REF 17.0 dBi ATT 30 dB A view B_plank
. 10dB/ , | _
MKR
A MKR 1171 MHz
121.7 MHz -44.27| dB
t

ABW

i MHz
VB vt

{ MHz
SHP

30 ms

CENTER 200.0 MHz SPAN 400.0 MHz




RLB-33 SN 1 TEMP AMBIENT . 02/26/99

AEF 28.0 ama ATT 40 dB A view B_blank
. 10dB/ — T
| A_MKR
A MKR | 404.3| MHz
404.3 §Hz -41.85| dB

HBW

1 MHz
VBW

1 MHz
SWP

30 ms

%E

CENTER 500.0 Mz SPAN 1000 MHz




RLB-33 S/N 1 TEMP 40 DEG C

02/26/99

REF 40.0 dBm ATT 20 a8 A_writexa B_blank

10dB/
AVG A 10y10

AVG A TIMES
10

RBW
100 Hz
VBW

100 Hz
SWP

30 s
CENTER 121.5014 MH:

SPAN 125.0 kHz

nd




RLB-33

10dB

CENTER

406.02b21

ABW

100 Hz
VBW

100 Hz
SWP

10 s

SIN 1

TEMP 40 DEG C 02/26/99

Wm .0 ama

ATT 40 dB A_writexm B_blank

Hz

i

i

CENTER 406.02521 MHz SPAN 48.0 kHz



RLB-33 S/IN1 TEMP -40 DEG C . 02/26/99

REF 20.0 dBm ATT 30 d8 A_view B_plank
10dB/ . .
A MKR |
A MKR 1917 | MHz
121.7 fHz -44.82| dB
\\\ \.
ABN <
{ MHz pd
VBW P
I MHz [ttt
SHP R
30 ms

CENTER 200.0 MHz SPAN 400.0 MHz



RLB-33

SIN 1

REF 28.0 dBm

10dB/

A MKH

405.7 #Hz

HBW

1 MHz
VBW

1 MHz
SWP

30 ms

TEMP -40 DEG C : 02/26/99

ATT 40 dB

A_view B_blank

A MK

w
405.7| MHz
-4p.72¢ d

>

e

CENTER 500.0 MHz

SPAN 1000 MHz



METALLURGICAL, INC.

Testing & Consulting Services

2870 Stirling Road - Hollywood, FL 33020-1199 - (954) 925-0499

15,0 Thermal Shock Test

15.1 Low Temperature Thermal Shock Test
RLB-33, S/N 1 was conditioned at minimum stowage temperature for > 3 hours.

The unit was then removed and totally immersed in fresh water for 5-10 seconds. The
procedure was repeated immersing this time in salt water (5% NaCl).

The unit activated within 5 minutes specified. After 20 minutes the following
measurements were checked:
(1) Aliveness test.
(2) Short-term frequency stability.
(3) Medium term frequency stability.
(a) Mean slope.
(b) Residual frequency variation.

RLB-33, S/N 1 passed the requirements outlined in the Environmental and Operational
Performance Test Plan Section 15.1.

Fax (954) 925-0988 - Miami (305) 949-3166 - Email:cap@icanect.net




SLNJWWNOD

uonelea

uotjiw Kouanbayj jenpisal  «
|275GeC'| 1 sped £0005
anuIw
/ uoljjiw adojs ueaw
V819600 | | sped 1000>
Ajijiqels s} wnipaw -
sw Ajjgels wua) Joys -
0l uUl fayy40 3 €8BS
uolii | cqay 05 A4Q Auqels Aousnbaig e
L115Qoe’ | /sued 20005
dQ0 D27 3 abessapy ejeg -
-~ 7 139447344 IndinQ Jemod -
—olZ wgp 6€ — GE Aouanbai Jouien -
M310'90f | zZHW ¢00°0 ¥ S20°90¥
1S9 SSQUBAIY e
13)eM Ul UOIJBAIIOB-J|BS o
‘D25 \ sajnuIw GS
(aumesadwa | -mo)
J$91 YOo0ys |jewsdy] |°St
AUo ) AOo AOo\aﬂm.\ v
.aE._. nE-.F .___E._.
NOILLYDIdIO3dS S1S31 ONINNA AIANSVYIN
S1INS3™ 1S3l SL1INN 40 JONWVY 39 Ol SY31L3INWVVd

SLTINSTY LSAL 40 AYVININNS




METALLURGICAL, INC.

Testing & Consulting Services

2870 Stirling Road - Hollywood, FL 33020-1199 - (954) 925-0499

15.0 Thermal Shock Test

15.2 High Temperature Thermal Shock Test
RLB-33, S/N 1 was conditioned at maximum stowage temperature for > 3 hours.

The unit was then removed and totally immersed in fresh water for 5-10 seconds. The
procedure was repeated immersing this time in salt water (5% NaCl).

The unit activated within the 5 minutes specified. After 20 minutes the following
measurements were checked:
(1) Aliveness test.
(2) Short-term frequency stability.
(3) Medium term frequency stability.
(a) Mean slope.
(b) Residual frequency variation.

RLB-33, S/N 1 passed the requirements outlined in the Environmental and Operational
Performance Test Plan Section 15.2.

Fax (954) 925-0988 - Miami (305) 949-3166 - Email:cap @ icanect.net
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DATE: 03-01-1999

TIME:

2DDCSD8002€5§EE

12:17138

ACR v6.0

PASSED

87-US5A—-1

PASSED 216.9 Hz
. . . 7

. . H
" . . .
- - . . :

S emremramarmsmiamians sas be

+MOD LVL

L & & 4

PASSED 1.561E-18

SHORT TERM @ = |
m LEU.EL f:ff.;%

. ...--.--.....-.....-----.....-.......i....-..

Pt

-

PEAKS: +1.345 -1.270 rad
NODULATION . . |

o[ {orsoscocimineracmicmrimrcs to e con e e o

. . . : i
. | iM.T. SLOPE

o
...-.i.-.---.

—m. D ],Ul it-o-s

. .
.
.
rassgacans
BEEOLIBIIRIIRISEISRITNMG 056 50 U8 39

TERN

FRETIETRTY PSR

:  MEDIUN

PASSED 1.648E-10

PASSED 2.111E-18

PEAKS: +1.484 -1.366 rad

NOMINAL FREGUENCY: 406.02521 Mz

POMER QUTPUT:

+37.37 dbm
8.% %

€90 psec

POMER STABILITY:
POMER RISE TIMEX
PEAK VOLTAGE:
DRIFT SLOPES:

MODULATION LEVELS:
+1.151 -1.121
+0.015
MODLLATION TIMES: RISE 149 mec

FALL 153 psec

SYMMETRY 0.16 X

MODULATION BIT RATE: 398.65 Hz
BURST TIMES: AVG PERIOD 50.6 sec
CARRIER TURATION 160.0 msec
MESSAGE DURATION 361.2 esec
TOTAL DURATION S21.2 msac
PREAMBLE LEAKAGE LEVEL. 35.0 dBc
LEAKAGE LENGTH 0.1 msec

S.461 Watts

+2.992 Volts
1) +1.13-01 rad/sec
2) +1.13-01 rad/sec
3) +1.1%~01 rad/sec
+1.130 radians
-1.13 radians
OFFSET -0.003 radians

HEXALECTMAL. MESSAGE

BIT SYNCHRONIZATION..... (K

FRAME SYNCHRONIZATION... (K

MESSAGE FORMAT. -ceueue.. LONG
m MIIIIII‘IIII
CONTRY.cvrenncecnconnan
SERIALIZED USER.vuvesass
C/S CERTIFICATE No......
SERIAL NUMBER..ecanneans |1
LATITHE. ccevsucnvncnnsn

ERROR CORRECTION CODE 1.
ENCODED DATA SOURCE. ...
121.5 Mz HOMING. . caueus
SPARES status..cerensas
LATITWE OFFSET.wauunvns
LONGITUDE OFFSET..vneess
ERROR CORRECTION CODE 2. (K

Z0CDB00FFBFF
FFFE2FIGEE2E0001 7F DFFCOAGDESECEOF AAB

mrnm--------------- E m-ﬁ




17.0

METALLURGICAL, INC.

Testing & Consulting Services

2870 Stirling Road - Hollywood, FL 33020-1199 - (954) 925-0499

Operational Life Test

RLB-33, S/N 7 was tested using a fresh battery pack and turned on for the period of
time equal to the extension interval.

The unit was then turned off and subjected to a cold soak (minimum operating
temperature) for > 2 hours.

After 2 hours the unit remained in the chamber and was turned on for the remainder of
the test period. The following measurements were made:
(1) Nominal carrier frequency.
(2) Short-term frequency stability.
(3) Medium term frequency stability.
(a) Mean slope.
(b) Residual frequency variation.
(4) RF. output power (Sw+/-2dB).
(5) Strobe light flash rate 20 to 30/min.
(6) Auxiliary radio-locating device peak envelope output power.

RLB-33, S/N 7 passed the requirements outlined in the Environmental and Operational
Performance Test Plan Section 17.0.

Fax (954) 925-0988 - Miami (305) 949-3166 . Email:cap @icanect.net
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3/25/99

RLB-33
CALCULATION OF AVERAGE BATTERY DRAIN IN ON MODE

5.88 seconds/cycle divided by 18 equals  0.326667
.3267 ms interval Background Current Level from measured background current waveform
Number mA

1 28 Average time between bursts = 50.5 seconds
2 39
3 28 Bursttime  0.521 seconds
4 39
5 51 Burst current = 2000 mA
6 59
7 42 Average Burst current 20.63366 mA
8 54 over 50.5 seconds
9 51

10 39

11 28

12 39

13 28

14 62

15 50

16 61

17 52

18 61

Average background 45.05556 mA

Total average current drain in On Mode = 65.68922 mA
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3/25/99

RLB-33 (S/N 7)
CALCULATION OF AVERAGE BATTERY DRAIN IN ON MODE

5.88 seconds/cycle

.3267 ms interval

Number mA
1 36
2 48
3 36
4 48
5 59
6 64
7 59
8 66
9 60

10 48
11 36
12 48
13 36
14 70
15 58
16 71
17 69
18 71

Average background 54.61111 mA

Total average current drain in On Mode =

divided by

18 equals  0.326667

Background Current Level from measured background current waveform

Average time between bursts = 50.5 seconds
Bursttime 0.521 seconds
Burst current = 2000 mA

Average Burst current 20.63366 mA
over 50.5 seconds

75.24477 mA



3/25/99

RLB-33 S/N 7
CALCULATIONS FOR BATTERY DRAIN PRIOR TO LIFE TEST

GPS INTERFACE:

RLB33 #7 with GPS data (searching every 19.5 min) with GPS plug attached = 13.38uA

Worst case RLB-33 GPS current over battery life of 5 years = 0.00001338 Amps
Hours in 5 years = 365x24x5 = 43800 Hours
GPS INTERFACE AMP-HOURS = 0.586044 AMP-HOURS
SELF-TEST:
Four self tests per year for 5 years = 20 tests
Background current = 0.25 Amps
Duration = 7 Seconds
Burst current = 2 Amps
Duration = 0.44 Seconds
Total self-test charge battery drain in 5 years = 52.6 Coulombs
Total seconds in 5§ years = 5x365x24x60x60 = 157680000 Seconds
Average battery self-test bttery drain = 3.33587E-07 Amps
Self-Test AMP-HOURS = 0.014611111 AMP-HOURS
Total Self-Test AMP-HOURS = 0.600655111 AMP-HOURS
COSPAS/SARSAT TEST FACTOR = 1.65
Total AMP-HOUR burn off battery for -40 C life test = 0.991080933 AMP-HOURS
RLB-33 On Mode average current drain = 0.07524477 Amps

Total On time required to burn 0.991081 Amp-hour  13.17142618 Hours

13 hours 10 minutes 17 seconds




3/25/99

BATTERY DRAIN MEASUREMENTS PRIOR TO LIFE TEST ON

RLB-33 S/IN7
Total RLB-33 On time required to burn 0.99108 Amp-hours = 13.1714 Hours
Total RLB-33 On time required = 13 hours 10 minutes 17 seconds
Time RLB-33 turned on
with fresh hattery Time RLB-33 tumed off Battery on in RLB-33

1!30!00 PM 240 /7 PM

3/25'[ 79 3/2 /99 13 hours 10 minutes 17 seconds

RLB-33 On Mode average current drain = 0.07524477 Amps
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18.0

METALLURGICAL, INC.

Testing & Consulting Services

2870 Stirling Road - Hollywood, FL 33020-1199 - (954) 925-0499

Strobe Light Test

RLB-33, S/N 7 was soaked at minimum operating temperature for > 3 hours.

The unit was checked for flash rate and effective intensity. This procedure was repeate
at maximum operating temperature and at ambient temperature.

RLB-33, S/N 7 passed the requirements outlined in the Environmental and Operational
Performance Test Plan Section 18.0.

Fax (954) 925-0988 - Miami {305) 949-3166 - Email:cap @icanect.net




19.0

METALLURGICAL, INC.

Testing & Consulting Services

2870 Stirling Road - Hollywood, FL 33020-1199 - (954) 925-0499

Self Test

RLB-33, S/N 7 was tested at minimum and maximum operating temperature as well as
ambient temperature.

The unit was checked for:

(a) R.F. pulse duration.
(b) Frame synchronization pattern.
(c) Number of burst.

RLB-33, S/N 7 passed the requirements outlined in the Environmental and Operational
Performance Test Plan Section 19.0.

Fax (954) 925-0988 - Miami (305) 949-3166 - Email:cap @icanect.net
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20.0

METALLURGICAL, INC.

Testing & Consulting Services

2870 Stirling Road - Hollywood, FL 33020-1199 - (954) 925-0499

Stability and Buoyancy Test
RLB-33, S/N 7 was tested for stability and buoyancy.

The unit waas submerged horizontally and released to check its’ ability to return to an
upright position.

The actual waterline was checked and the reserve buoyancy was determined.

RLB-33, S/N 7 passed the requirements outlined in the Environmental and Operational
Performance Test Plan Section 20.0.

Fax (954) 925-0988 - Miami (305) 949-3166 - Email:cap @icanect.net




21.0

METALLURGICAL, INC.

Testing & Consulting Services

2870 Stirling Road - Hollywood, FL 33020-1199 - (954) 925-0499

Inadvertent Activation Test

RLB-33, S/N 7 was tested to verify that it would not inadvertently be activated by
waves washing over the ship.

The unit was placed in its’ bracket and exposed to a stream of water delivering > 2300
liters of water per minute.

RLB-33, S/N 7 did not activate at any time during the 5 minute exposure.

RLB-33, S/N 7 passed the requirements outlined in the Environmental and Operational
Performance Test Plan Section 21.0.

Fax (954) 925-0988 - Miami (305) 949-3166 - Email:cap @icanect.net
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. e e e e ;o - "
SELF-TZI7 Aol =
DATE: 03-08-19993 TIME: 15:43:09 _ 3/- ACR v6.0
D

2DDCSDBOO2EFBFE o, ) PASSED

PEAKS: +1.Z74 -1.199 rad

PASSED 228.1 Hz PASSED 6.Z18E-18

NOMINAL FREQ || SHORT TERM & . | MODULATION

o : : PVR LEVEL nf T
hy 4l ! L o4 || | | - . 2 .

+MOD LUL +++

: : :

- :
T——
- - '?—'_u-

1.898E-18 PEAKS: +1.323 -1.417 rad

NOMINAL FREQUENCY: 406.02522 fHz
POWER OUTPUT: 6.169 Watts HEXADECTIMAL. MESSAGE.
+37.90 dbm 2T0CSDB0OFFBFF
POUER STABILITY: 11.42 % FFFEDORGEEZ2ED001 7F IFFLOAGIES
POMER RISE TIME: 840 psec BIT SYNCHRONIZATION..... (K
PEAK VOLTAGE: +2.640 Volts FRAME SYNCHRONIZATION... NOT (K
IRIFT SLOPES: 1) -2.2Z%E-01 rad/sec | MESSAGE FORMAT.ccrceneea LONG
2) -2.2ZE-01 rad/sec | FROTOOOL FLAG..cevasenee STANDARD
3) 22501 rad/sec | COUNTRY.ucnecnvenanneans USA
MODULATION LEVELS: +1.135 radians | SERIALIZED USER...vee... TEST MOLE
+1.155 -1.111 ~1.143 radians | C/S CERTIFICATE Noc.eaus
+0.022 OFFSET ~0.004 radians | SERIAL NMBER...eceenaes
MODULATION TIMES: RISE 130 psec LATITUIE . cavenanvnacanas
FALL 148 pcec LONGITUE. cesnecnnnnnnnn
SYMETRY 0.36 % ERROR CORRECTION CODE 1.
MODLLATION BIT RATE: 378.63 Hz ENCODED DATA SOURCE..ew
BURST TIMES: AVG PERIOD 49.3 sec 121.5 Mz HOMING. ceneene
CARRIER DURATION 1€0.1 msec SPARES statliSeeccsacsass
MESSAGE [TURATION 280.9 msec LATITUDE OFFSETewavcnana
TOTAL DURATION 441.0 msec LONGITUEE OFFSET . aacuses
FREAMBLE LEAKAGE LEVEL 35.0 dBc ERROR CORRECTION COLE 2.
LEAKAGE LENGTH 0.3 msec

g

g, L EEFRn="
A A




SE_F TEIT A7

T 03-04-1999 TIME: ¢ oo i1:08 D00/ TEA S

?DDPSDBOQOFF FE

PASSED ZlZ .G lt

l’ﬁSSED

137 -USA-1
_S.426E-18

ACR v6.0

PASSED

PEFIKS: +1 3?1 1 197 rad

TK)NIML PBEO

V'\./'YHH"H-‘I-H-P*"H I I ,“

SHOBT TEM

: mwmum

i
H

1

—MOD LUL s+

: . R .

: : H

: : : :

.. : i

: : : :

: : : i

: : H

. M :

- - H

: : : §

- - - L]

i
..........................................

- - - []

: : : H

. : . 4

- - - [

: : : :

- - - ]

: : : H

- - - e

cherenens - -

: : :

: : : :

. . :

2

- - . :

.

50 HermesBseB T tntenibn - . - 008 ate 4te vow bun
. .

PASSED -1.588E-10

PASSED

1.364E-18

NOMINAL FREBUENCY

t 406.02521 MHz
FOWER OQUTPUT: 6.973 Watts
+38.44 dba
POMER STABILITY: 10.35 %
POMER RISE TIME: 920 psec
PEAK VOLTAGE: +2.813 Volts
IRIFT SLOPES: 1) -B.68E-02 rad/sec

2) ~5.68E-02 vad/sec
3) -5.68E02 rad/sec

MODLLATION LEVELS: +1.139 radians
+1.166 -1.109 -1.148 radians
+0.029 Sl N.004 radians
MODULATION TIMES: RISE 156 psec
FALL 160 psec
SYMMETRY 0.77 %

MODULATION BIT RATE: 398.72 Hz
BURST TIMES: AVG PERIOD 48,3 sec
CARRIER DURATION 160.0 msec
MESSAGE DURATION 280.9 amsec
TOTAL. DURATION 440.9 msec
PREAMBLE LEAKAGE LEVEL 35.0 dBc
LEAKAGE LENGTH 0.2 msec

HEXALECIMAL MESSAGE
20050800FFBFF
FFFEDOIGEEZET001 7F DFFO0AGDAES
BIT SYNCHRONIZATION..... (K
FRAME SYNCHRONIZATION... NOT K
MESSAGE FORMAT..cvenee.. LONG
PROTOCOL. ALAG:cesenvss.. STANDARD
COUNTRY.eceevennanesenae USA
SERIALIZED USER......... TEST MODE
C/S GRTIFICATE No...... 187
SERIAL NUMBER.....ccerus 1
LATITUEE. caconucenannanes N 122.75
UONGITUE. s cnceavneceees E 25.75
ERROR CORRECTION CODE 1. K
ENDODED DATA SOURCE..... Intevnal
121.5 MHz HOMING. ....... No
SPARES status..ueueenese Mot (K
LATITWE OFFSET..cveeune — 00
LONGITULE OFFSET...cvece =0 0
ERROR CORRECTION COLE 2. N (¥

PEAKS: +1.395 -1.398 rad




22.0

METALLURGICAL, INC.

Testing & Consulting Services

2870 Stirling Road - Hollywood, FL 33020-1199 - (954) 925-0499

Orientation Test

RLB-33, S/N 7 was tested in three different positions: horizontal, upside down and
upright.

The unit was checked for carrier frequency and power output to verify its’ ability to
function in all three positions.

RLB-33, S/N 7 passed the requirements outlined in the Environmental and Operational
Performance Test Plan Section 22.0.

Fax (954) 925-0988 - Miami (305) 949-3166 - Email:cap @icanect.net
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-05-1399 TIME: 14:25:47 A ACR v6.0

2DDqudOOzt/§FF87_USA_1

PASSED 187.1 Hz PHSSED 1 158]'.' 18

PEFI]CS :

PALSED

+1 m -1 ZIZ rad

N)HIML mm

SHOBT l'I'ZBﬂ

.\l'rk",

‘I'Y‘P‘ Vv '\y‘ "‘w-r 1 ‘

+MOD LUL +++

ﬂODULﬁT [(II

cermrensrmiimismesmirmremery sos
.

'M.T. SLOPE

...............................................

i

: : o f

f“\\

e 500 500 n{o«n---u-nu-inu-u. beaans gaeon
. . I

-

"1
!
i
-’----
!

PASSED -8.483E-10 PASSED 5.133E-18

PEAKS :

+1.411 -1.4728 rad

NOMINAL FREQUENCY: 406.02518 MHz
POMER OUTPUT: 7.248 Watts

+38.60 dbm
POMER STABILITY: 8.46 %
POMER RISE TIME: 880 )sec
PEAK VOLTAGE: +2.874 Volts
IRTFT SLOPES: 1) -5.086-02 rad/sec

2) -5.06E-02 vad/sec

HEXADECIMAL. MESSAGE

FFFEDOIGEE2E0001 ZFTFFO0AGDES
BIT SYNCHRONIZATION..... (K
FRAME SYNCHRONIZATION... NOT K
MESSAGE FORMAT..ccnenune
PROTOCOL FLAG. cecennaane

3) 5.08E02 vad/sec | COUNTRY..ceueenncannanas
JHULATION LEVELS: +1.130 radians | SERIALIZED USER...caaee
+1.157 -1.135 -1.158 radzam 775 TKTIFICATE NOwaaaes
+0.016 OFFSET -0.004 - .3
MGi ATION TIMES:  RISE 149 psec
FALL 148 sec
SYMETRY 0.71 %
MODLLATION BIT RATE: 398.78 Hz
BURST TIMES: AVG PERIOD 48.8 sec
CARRIER ~i Tt 51 180.0 msec
MESSAGE DURATION 280.9 msec
TOTAL DURATION 440.9 asec
PREAMBLE LEAKAGE LEVEL 35.0 dBc
LEAKAGE LENGTH 0.3 msec

LAT NI M
LD'BITUIE............... E
ERROR CORRECTION COIE 1.
ENCOCED DATA SOLRCE.....
121.5 Mz HOMIMG. .......
SPARES status..ceeansnn.
LATITUDE OFFSET.cevenuan
LONGITULE OFFSET..nvuue.
ERROR CORRECTION CODE 2.

ZDOCSDE00FFBFF
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23.0

METALLURGICAL, INC.

Testing & Consulting Services

2870 Stirling Road - Hollywood, FL 33020-1199 . (954) 925-0499

121.5 MHz Auxiliary Radio-Locating Device Transmitter Test

The testing of RLB-33, S/N 7 for sections 23.0 through 23.6 was performed by James
Jesse of Atlantic Coast Engineering Systems on behalf of Q.C. Metallurgical, Inc.

RLB-33, S/N 7 passed all the requirements outlined in the Environmental and
Operational Performance Test Plan Sections 23.0 through 23.6.

Fax (954) 925-0988 - Miami (305) 949-3166 - Email:cap @icanect.net
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SEARCH ANT. REFERENCE DATA T

NO 1

|

I

l l

ABLE

|

I |
Measured standard quarter wavelength monopole gain at 121.6 MHz and 20 degree elevation angle

on 8 foot ?iameter Aluminum gro]und plane 75 cm. above ground = 113 |dB
| 1.13
Distance of search antenna from Iunit under t[est = 10 meters (32 feet 10 inches)
h = height of search antenna above ground plane is to b 12 feet
Therefore, the elevation angle = arctan of 12/32.8 = 20 degrees
l | I I
Monopole on 8 Foot Diameter Aluminum Ground Plane 75 cm. Above Ground:
Transmitter input power at beginning of test = 20.531/dBm
Transmitter input power at end of test = 20.321|dBm
Average transmitter input power = 20.42727|dBm
Measuring Ant:
h=121 F=121.6 MHz
Azim Ang |Reference level at receiver
Degrees uw _Degrees uwW
0 -21.603 | 6.913532 180 -21.834 | 6.555412
30 -21.775 | 6.645077 210 -21.834 | 6.555412
80 -21.753 | 6.678824 240 -21.912 | 6.438727
90 -21.793 | 8.617592 270 -21.921| 6.425398
120 -21.74 | 6.698846 300 -21.9 | 6.456542
150 -21.725 | 6.722023 330 -21.953 |6.378227
Average =| 6.590468 uw equals | -21.8108/dBm




EPIRB PEIRP DATA TABLE NO 1

|

|

|

Spectrum analyzer measured comparitive levels of beacon at 20 degrees

elevation angle on 150 cm diameter ground plane, 10 meters from

measun’ng[antenna:
F=121.6 MHz
h=12ft |EUT rovr level 11highest PEIRP PEIRP
Angle dBm uw values dBm mwW
0 -27.565 | 1.751862 dBm 14.67311 | 29.32991
30 -27.678 | 1.708868 -27.565 14.56011 | 28.57661
60 -27.7 1.698244 -27.678 14.53811 | 28.43221
90 -27.728 1.68733 -27.7 14.51011 | 28.24949
120 -27.746| 1.680351 -27.728 .| 14.49211 | 28.13265
150 -27.653 | 1.716722 -27.746 14.58511 | 28.74158
180 -27.662 | 1.713168 -27.653 14.57611 | 28.68208
210 -27.721 | 1.690052 -27.662 14.51711 | 28.29506
240 -27.831 | 1.647783 -27.721 14.40711 | 27.58739
270 -27.875 | 1631173 -27.831 14.36311 | 27.30931
300 -27.881 | 1.628921 -27.875 14.35711 | 27.2716
330 -27.859 | 1637193 -27.859 14.37911 | 27.4101
ave. uW =| 1.682472 max =| -27.565 (dBm
ave. dBm 5 -27.7405 min =| -27.875 |(dBm Average =| 28.16817 mw
|max to min of 11highest values = 0.31__|dB Average =| 14.49759] dBm
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FCC ID: B668L.2ACR-RLB-32
FCC ID: B668L2ACR-RLB-33

APPENDIX 8

ACR QUALITY
ASSURANCE MANUAL




