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AlM:

This test report provides test results of the verification by manufacture Jotron for paragraphs in RTCM
11000.4.

Revision history:

Rev | Date Change By
A 07.Nov.2019 | First rev @B
B

Equipment:

e Tektronix TDS3014B, Oscilloscope
e Tektronix DPO3014, Oscilloscope
e Sense Resistor; 0.05 Ohm

e ATT DY250, Climate chamber

e Tinius Olsen 5ST, Tension machine

Conditions:
Operational temperatures:

e Minimum temperature: -20°C

e Ambient temperature: +20to +23°C

e Maximum temperature: +55°C
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2.3.3 ERGONOMICS

RTCM 11000.4: 2.3.3 “This section shall replace the Ergonomics requirements of IEC 61097-2 Ed3.0 Paragraph
3.38.."

Comments:
TUV SUD have performed this test in October 2019, see TUVSUD report, Doc nr: 75946736-01.
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2.2.4.2 INTERNAL NAVIGATION DEVICE PERFORMANCE

RTCM 11000.4: 2.2.4.2 “Self-check features shall prevent position data from being encoded into the beacon
message unless minimum performance criteria are met. The manufacturer shall include details of how this is
achieved in the provided test documentation...”

Comments:

If Internal navigation devices fails or does not have the required precision, it will not give a Valid flag to
the controller (uC). The controller will then use the default position into the message. If the controller
receives a Valid flag from the GNSS module, it will then exchange the default position with the valid
position into the message. The checksum of the message is then checked before the message is sent, if
this fails the default message is sent. This is a software-controlled limitation and is not affected by
temperature or other external conditions. Therefore, it is not possible for a message with not valid
position or wrong checksum to be sent. See flowchart below.

Tron 40VDR are using the GNSS module; MAX-7Q from u-blox, which is graded as a Standard Precision
GNSS (meter level) module (SPG). The module is using a Position Dilution Of Precision (PDOP, 3
coordinates) with value = 2.5. This will guarantee that a valid position (Valid flag set) from the GNSS
module has an accuracy better than 500 meters.

Writing position
into message

Correct checksum?

Yes

Have uC recieved a
Valid flag from GNSS?

Yes

) !

Include default
posission into the
message

Include position in
message

h 4

I Create message I
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Figure 1: GNSS position into the message

Conformity:

Verdict:

PASS

Test engineer:

@ystein Bjgrgum

CONFIDENTIAL - Property of Jotron.

Page 4(19)




Technical report ST

JOTRON

-\~
Rev.Date (YYYY-MM-DD) Rev. File name
2019-11-07 Rev A Tron 60GPS RTCM manufacture test results_revA.docx
Prepared by: @ystein Bjgrgum Approved by: Per Kolbjgrn Soglo

RTCM 11000.4 Manufacturer documentation for Jotron Tron 60GPS

A.1 A) FULL-LOAD CURRENT DRAIN DURING SELF-TEST
RTCM 11000.4: A.1 “a) The EPIRB battery experiences full-load current drain during the Self-test.”

Procedure:

Voltage is measured over a sense resistor at minimum, ambient and maximum operation
temperatures.
Sense Resistor = 0.05 Ohm.

Comments:

TUV SUD Cospas-Sarsat report “75927847 Report 01 Issue 4” have measured Peak current to be 1077
mA during activation:

Beacon Operating Current

As per C/S T.007 Table F-E.1:

Mode:
Beacon Operating Modes Manually Measurement Average Peak
p g selectable or interval, sec Current, mA Current, mA
Automatic
A, No Ancillaries - 1, Standby A 899.9 0.0000 0.0028
B, Float Free bracket - 1, Standby A 899.9 0.0000 0.0003
A, No Ancillaries - 2, ON at EUT switch® M 1859 28.14 968.8
B, Float Free bracket - 2, ON at EUT switch** M 1860 31.14 1077
A, No Ancillaries - 3, ON at Water Contacts A 1845 30.13 1077
A, No Ancillaries - 4, Self-test M 15.60 47.84 1016
B, Float Free bracket - 4, Self-test M 15.52 53.53 1015
A, No Ancillaries - 5, GNSS Self-test Burst M 40.08 29.07 956.4
A, No Ancillaries - 6, GNSS Self-test Timeout M 125.8 18.87 20.28

Figure 2: Current during Activation stated in Cospas-Satsat report

Results:

Measured current during Self-test:
Temperature Average Current Peak Current
Minimum 0.928 A 1.114 A
Ambient 0.936 A 0.984 A
Maximum 0.864 A 0.988 A

During our Self-test we are measuring the same current as TUVSUD have measured for peak current
during 406MHz transmission (within measurement tolerances). Therefore, it shows that our product
experience full-load current during Self-test.
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Below are pictures of
:

the current at different temperatures:
[ > = -
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Figure 3: Current drain during Self-test at minimum temperature
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Figure 4: Current drain during Self-test at ambient temperature
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Figure 5: Current drain during Self-test at maximum temperature
Conformity:
Verdict: PASS
Test engineer: @ystein Bjgrgum
CONFIDENTIAL - Property of Jotron. Page 7(19)




Technical report

7
SJOTRON

aw

Rev.Date (YYYY-MM-DD)

2019-11-07

Rev.
Rev A

File name
Tron 60GPS RTCM manufacture test results_revA.docx

Prepared by: @ystein Bjgrgum

Approved by: Per Kolbjgrn Soglo

RTCM 11000.4 Manufacturer documentation for Jotron Tron 60GPS

A.1 B) SELF-TEST PASS/FAIL INDICATION DURING INDUCTION OF

FAILURE

RTCM 11000.4: A.1 “b) Each self-test pass/fail indicator correctly identifies a fail condition when a failure in the
monitored function has been induced.”

Procedure:

There are induced errors, according the table below, to the unit before a Self-test is performed. The
unit is then observed and recording the indications given from the unit.

Comments:

Below is the overview of the EPRIB error messages given in the manual:

EPIRB ERROR MESSAGES
If the self test detects a fault in the EPIRB module, one or more of the following
indications are shown:

flashes:

Number of | Fault indication:

f—

NONE

Low power on 406 MHz transmitter

Low battery voltage

Low power on 121.5 MHz transmitter

PLL on 406 MHz transmitter out of lock

PLL on121.5 MHz transmitter out of lock

~Njlojulxjwi]ny

EPIRB module not programmed or programming not complete

Figure 6: Error messages from User manual

Results:
Conditions Indication Verdict
406 MHz transmitter faulty 2 flashes PASS
Too low voltage on battery 3 flashes PASS
121,5 MHz transmitter faulty 4 flashes PASS
Failure on PLL on 406 MHz transmitter 5 flashes PASS
Failure on PLL on 121,5 MHz transmitter 6 flashes PASS
Not programmed unit 7 flashes PASS
Conformity:
Verdict: PASS
Test engineer: @ystein Bjgrgum
CONFIDENTIAL - Property of Jotron. Page 8(19)




Technical report ST

JOTRON

-\~
Rev.Date (YYYY-MM-DD) Rev. File name
2019-11-07 Rev A Tron 60GPS RTCM manufacture test results_revA.docx
Prepared by: @ystein Bjgrgum Approved by: Per Kolbjgrn Soglo

RTCM 11000.4 Manufacturer documentation for Jotron Tron 60GPS

A.1 C) TRANSMISSION IN SELF-TEST IS LIMITED TO ONE BURST

RTCM 11000.4: A.1 “c) Any transmission in either self-test mode is limited to one burst, or in the case of AIS
transmissions a single pulse.”

Procedure:

The beacon is put into self-test mode and it is observed that only one burst is transmitted. This is
checked by measuring the current the unit is using.

Comments:

In self-test, the beacon is powered by the separate test switch, and a TEST signal will activate the
self-test mode. The software self-test routine sends only one burst in the transmission. After the
microcontroller has performed the Self-test, the microcontroller turns off all electrical circuits. Then
the program runs in a wait loop until the TEST switch is released. This is a software-controlled
limitation and is not affected by temperature or other external conditions.

Please see figure below:
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Switch in TEST
position?

Yes

4

Load default
position data

A 4

Do Self-test.
Measure output power
from 121.5 and 406 MHz
transmitters

Self-test OK ?

Yes

v

Flash LED light once

o Enter Activation
mode

Flash LED according
to error list

y

Y

Turn OFF all electrical circuits.
Put Processor in low power
mode

—No
4

TEST switch
released ?

Yes

Power OFF

Figure 7: Self-test flowchart
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Results:

Current measuring while the beacon is put into Self-test mode, the measurement is run for 16 minutes
(top frame) and the window is zoomed to the first 3 minutes:

Home: MS04054 MSO04054-05F3N8 (10.0.2.97)

—————

Zoom Factor: 5 X

(@ 1.00mv &

Zoom Position: —39,

0s

Figure 8: Only one burst sent from the unit in 16 minutes

Conformity:

Verdict:

PASS

Test engineer:

@ystein Bjgrgum

1{z 20.0s ‘ 10.0KkS/s l ‘ & 7 -4.00mv|
| J110M points ||
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A.1 D) GNSS SELF-TEST LIMITATIONS

RTCM 11000.4: A.1 “d) That the GNSS Self-Test mode is tested to verify that under worst case conditions (no GNSS
reception or input) it is limited in duration and number”

Comments:

See also the TUVSUD Cospas-Sarsat report “75927847 Report 01 Issue 4”, chapter “Self-test Modes”
on page 31, which also have tested those criteria’s in accordance to T.007.

Description:

GNSS Self-Test is activated by moving the switch to TEST-position twice within 3 seconds and released
back to READY position. The unit counts the total started GNSS Self-tests, the allowed number is 60. If
more than allowed GNSS Self-tests are tried executed, this will be announced by 10 beeps to the user
and the EPIRB will power off. This is a software-controlled limitation and is not affected by
temperature or other external conditions.

If the unit have performed less than 60 GNSS Self-tests it will start the GNSS Self-test mode. It also
starts a 120 seconds timer. If a valid position is received before the timer ends, one normal Self-test is
executed, and the position is transmitted in the 406 MHz message. After the self-test is performed, the
unit will turn itself off.

In case of no position within the 120 seconds timer, this will be announced by 5 beep’s and the EPIRB
will power off.

Please see figure below.
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( GNSS Slef-test ]

¥

PowerHold = 1

GMNSS Self-tests
—
- 607 e 10 beeps
No
GNSS Self-test +1
Timer =120 sec
Power ON GNSS
L4
Walid GNSS fix? Yes— Get GNSS position
Y
No 2 beeps
No
Y
Perform Self-test
with position
Yes
v ¥
5 beeps » PowerHold=0 |&
¥

Figure 9: GNSS self-test flowchart

t Power OFF J
Procedure:

The unit is programmed to have done 59 GNSS Self-tests before this test is started. The unit is then
tested the 60 time, which is allowed. The test is done once more time, which is the 61th time where
the unit shall indicate to the user and not perform a self-test.

The duration of a performed GNSS Self-test was recorded and measured.
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Manual indications of GNSS self-test indications:

GPS TEST:

BN

NOTE: Limit this test to max. once/month as this test will reduce lifetime of
EPIRB battery! The Tron60 GPS has maximum 60 GPS TESTs that can be
performed during battery lifetime.

Move Switch to TEST twice within 3 seconds and release

EPIRB will BEEP shortly every 3 seconds until GPS position acquired

OK = 2 BEEPS (see below description if Not OK)

Normal SELFTEST is performed after successful GPS TEST and position
transmitted on 406.037 MHz. GPS position may be received on an
EPIRB Tester for verification

There are two possible error conditions during this test:
a) 5BEEPS = Did not acquire GPS position
b) 10 -"- = Number of GPS TEST above limit (>60)

Figure 10: GNSS Self-test indications, listed in User Manual

Results:

Indications of the beacon during GNSS Self-test around number of limits:

Test conditions Temp. Indication Comment Verdict
60™ test time Min. 5 beeps Did not acquire GPS position Pass
61 test time Min. 10 beeps Number of GPS tests above limit (>60) Pass
60™ test time Ambient 5 beeps Did not acquire GPS position Pass
61t test time Ambient 10 beeps Number of GPS tests above limit (>60) Pass
60™ test time Max. 5 beeps Did not acquire GPS position Pass
61t test time Max. 10 beeps Number of GPS tests above limit (>60) Pass
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The transmission time is observed during a GNSS Self-test, to verify the length of the duration:

Home: DPO3014 DP03014-053672 (172.16.6.38)
| s e R

) 500 S/s o HH Oct 2019
@ 1.00mv & 100k points —2.86mV [[10:29:17

Figure 11: Self-test duration time without GNSS coverage

Conformity:
Verdict: PASS
Test engineer: @ystein Bjgrgum
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A.1 E) GNSS SELF-TEST, PREVENTS INADVERTENT ACTIVATION

RTCM 11000.4: A.1 “e) That the GNSS Self-Test mode prevents inadvertent activation.”

Comments:
This issue is maintained by mechanical and software design:

Tron 60GPS is using a sliding switch, that can be pushed in two different directions (clockwise for
activation or anti-clockwise for test). It is therefore not possible to activate both test and activation at
the same time.

The GNSS Self-test (Extended Test) is started by pushing the switch to the Test position twice within
three seconds.

406.037/121.5 MHz Cospas-Sarsat EPIRB

i Yl !

DISTRESS TEST

Activation

test within first 5 min. of

Manual activation each hour, and remove EPIRB

1) Remove pull tab from bracket prior to testing
2) Push switch to
ON position Normal GNSS Self-test

1) Push and hold for 15 sec.

- i 2) Ensure switch goes
Automatic activation to READY position

EPIRB will automatically 1 flash = OK
be activated in water
Extended (G0GPS only)

Deactivation 1) Push twice within 3 sec.
Take EPIRB out of water || 2! Ensure switch goes
and move switch to to READY position

2 beeps and 1 flash = OK

LREADY position

A vy

Figure 12: Activation instructions for beacon
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The microcontroller starts up when the unit is powered up. It will then follow the flowchart below to

decide what mode it shall start:

Switch in DISTRESS

F“:'Sity

Switch in TEST
position?

Mo

(Water activation) Yes

Switch in TEST

3 sec?

Yes

position twice within

Switch in
TEST for more than
10 5ec?

il
-

Run Activation

h

¢ Yes
+ No
Run GMSS Self-test Run Self-test

h 4

|: Power OFF |-

Figure 13: uC activation flowchart

Conformity:

Verdict:

PASS

Test engineer:

@ystein Bjgrgum
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A.1 F) GNSS SELF-TEST; PASS/FAIL CORRECT INDICATION

RTCM 11000.4: A.1 ”f) That the GNSS Self-Test mode provides correct indication of the correct operation of the
GNSS Self-Test pass/fail indicator(s)”

Procedure:

The unit is tested, after user manual procedure (pushing the switch to Test mode twice within 2
seconds), in both GNSS coverage and no-coverage.

Comments:

Manual indications of GNSS self-test indications:

GPS TEST:

rwWN -~

NOTE: Limit this test to max. once/month as this test will reduce lifetime of
EPIRB battery! The Tron60 GPS has maximum 60 GPS TESTs that can be
performed during battery lifetime.

Move Switch to TEST twice within 3 seconds and release

EPIRB will BEEP shortly every 3 seconds until GPS position acquired

OK = 2 BEEPS (see below description if Not OK)

Normal SELFTEST is performed after successful GPS TEST and position
transmitted on 406.037 MHz. GPS position may be received on an
EPIRB Tester for verification

There are two possible error conditions during this test:
a) SBEEPS = Did not acquire GPS position
b) 10 -"- =Number of GPS TEST above limit (-60)

Figure 14: GNSS Self-test error messages stated in User manual

10 beeps are tested earlier in this report in chapter “A.1 d) GNSS self-test limitations”.

Results:

Pass / Fail indication of the unit.
Test conditions Temp. | Indication Comment Verdict
GNSS Coverage Min. 2 beeps + 1 flash GNSS Self-test = OK Pass
No GNSS coverage Min. 5 beeps + No flash Did not acquire GPS position Pass
GNSS Coverage Ambient | 2 beeps + 1 flash GNSS Self-test = OK Pass
No GNSS Coverage Ambient | 5 beeps + No flash Did not acquire GPS position Pass
GNSS Coverage Max. 2 beeps + 1 flash GNSS Self-test = OK Pass
No GNSS Coverage Max. 5 beeps + No flash Did not acquire GPS position Pass

Conformity:
Verdict: PASS
Test engineer: @ystein Bjgrgum

CONFIDENTIAL - Property of Jotron.

Page 18(19)




Technical report

7
SJOTRON

aw

Rev.Date (YYYY-MM-DD)

2019-11-07

Rev.
Rev A

File name
Tron 60GPS RTCM manufacture test results_revA.docx

Prepared by: @ystein Bjgrgum

Approved by: Per Kolbjgrn Soglo

RTCM 11000.4 Manufacturer documentation for Jotron Tron 60GPS

A.3 E) HANDS-FREE RETENTION BREAKING FORCE

RTCM 11000.4: A.3 “e) the lanyard can be deployed.... The minimum breaking force of any hands-free
retention means shall be demonstrated by the inspection of evidence submitted by the manufacturer
that it meets the specified requirements.”

Procedure:

The hands-free retention is attached to the fastening point on the beacon in this test. The fastening
point and the end or the hands-free retention is attached to the tension machine.
The tensile testing will then stretch and test the whole hands-free retention mechanism.

Tensile testing has been carried out to verify that the hands-free retention meets the requirement of
245 N without breaking.

Results:

Test

Results

Hands-free retention mounted on beacon can handle | Pass, the hands-free retention did not
> 245 N without breaking.

break.

Conformity:

Verdict:

PASS

Test engineer:

Stian Jensen
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