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1. INTRODUCTION

1.1 Scope

This document defines the Cospas-Sarsat policy on type approval of 406 MHz distress beacons and
describes:

a) the procedure to apply for Cospas-Sarsat type approval of a 406 MHz distress
beacon; and

b) the type approval test methods.

1.2 Reference Documents

a) Cospas-Sarsat Document C/S T.001, "Specification for Cospas-Sarsat 406 MHz
Distress Beacons";

b) Cospas-Sarsat Document C/S T.008, "Cospas-Sarsat Acceptance of 406 MHz
Beacon Type Approval Test Facilities™;

¢) Cospas-Sarsat Document C/S T.012, “Cospas-Sarsat 406 MHz Frequency
Management Plan”; and

d) ITU-R M.633, "Transmission characteristics of a satellite emergency position
indicating radio beacon (satellite EPIRB) system operating through a satellite
system in the 406 MHz band".

1.3 Beacon Model Definitions

The definition of beacon models, variants, and changes is integral to the assignment and
maintenance of the type approval certificates and letters of compatibility that are assigned by the
Cospas-Sarsat Secretariat.

Beacon Model:

A beacon model is a specific version of a beacon design that has been defined by the beacon
manufacturer and results in specific configuration(s) of the deployed beacon with a known feature
set that is covered by the type approval for that beacon. (e.g., Model X1-G is an EPIRB, with a
121.5 MHz homer, including a GNSS capability, Model X1 is an EPIRB, with a 121.5 MHz homer
but does not include a GNSS capability).

Beacon Model Family:

A beacon family is a series of beacon models which have similar design origins for which all
beacon model features can be evaluated by the testing of a subset of the beacon models. (i.e.,
testing a beacon model with 121.5 MHz and 243 MHz homer would be sufficient to also accept
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(with supporting documentation) a model that only had a 121.5 MHz homer enabled). The
relationship between these beacon models will be documented by the Cospas-Sarsat Secretariat.

Approved Configuration:

A single beacon model may have several approved configurations which were included in the
original type approval or change application (e.g., an ELT may be approved for use with several
different antennas, or various remote-control panels, a military PLB may be approved with
different antennas).

Beacon Variant:

A beacon variant is a beacon model that is identical to an approved beacon design in electrical
design and Cospas-Sarsat certified performance. This may include labels and product branding
and/or variations in product features that are outside the Cospas-Sarsat certification, such as
hydrostatic release mechanisms, mounting brackets, case colour or features, etc. Beacon variants
will be treated as a single beacon model, but will be listed separately on the TAC for that model.

Beacon Modifications:

A beacon modification is any change to the beacon design, as previously approved by
Cospas-Sarsat, which results in a change in the electrical performance of production beacons.

—END OF SECTION 1 —
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2. COSPAS-SARSAT TYPE APPROVAL

2.1 Policy

The issuing of performance requirements, carriage regulations and the testing and type approval
of 406 MHz distress beacons are the responsibilities of national authorities.

However, to ensure beacon compatibility with Cospas-Sarsat receiving and processing equipment,
it is essential that beacons meet specified Cospas-Sarsat performance requirements. Compliance
with these requirements provides assurance that the tested beacon performance is compatible with,
and will not degrade, the Cospas-Sarsat system. A 406 MHz beacon with an integrated navigation
system will be considered as a single integral unit for type approval testing.

Therefore, it is recommended that national authorities and search and rescue agencies require
manufacturers to comply with the provisions of this document.

2.2 Testing

The Cospas-Sarsat tests described in this document are limited to ensure that:

a) beacon signals are compatible with System receiving and processing equipment;
b) beacons to be deployed do not degrade nominal System performance; and
¢) beacons encoded position data is correct.

These tests will determine if beacons comply with this document, with the "Specification for
Cospas-Sarsat 406 MHz Distress Beacons" (C/S T.001), and with the document “Cospas-Sarsat
406 MHz Frequency Management Plan” (C/S T.012).

Type approval testing shall be conducted at accepted Cospas-Sarsat test facilities unless stated
otherwise in this document.

Tests conducted in accepted test facilities during type-approval testing, and in beacon
manufacturing facilities during development of new beacon models or production unit testing must
not cause harmful interference to the operational Cospas-Sarsat system. The level of 406 MHz
emissions from beacon manufacturing facilities should be less than -51 dBW in an area
immediately external to the manufacturers’ facility. The -51 dBW is equivalent to a power flux
density of -37.4 dB (W/m?) or a field intensity of 11.6 dB (V/m).
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2.3 Review of Type-Approval Application

Further to completion of type approval testing at a Cospas-Sarsat accepted test facility, a
type-approval application package comprising a technical report on type-approval testing and
supporting technical data listed in section 5 of this document shall be submitted to the Secretariat
for review.

The Cospas-Sarsat Secretariat will reviews the type-approval application package to verify and
establish that:

a) the technical data and documentation submitted by the beacon manufacturer provide
sufficient information about beacon design and its features, details of the intended
operational scenarios, and that they comply with the requirements of this document;

b) the scope of type-approval testing and test procedures correspond to the requirements
of this document; and

¢) the results of type-approval testing provide sufficient evidence that the beacon complies
with the requirements of the “Specification for Cospas-Sarsat 406 MHz Distress
Beacons” (C/S T.001), and of “Cospas-Sarsat 406 MHz Frequency Management Plan”
(C/ST.012).

The Secretariat should normally provide results of the review to the beacon manufacturer within
approximately 30 calendar days. Once all requirements have been successfully addressed by the
applicant, a summary report will be provided to the Cospas-Sarsat Parties for final approval.

2.4 Type Approval Certificate

Upon the successful completion of the type-approval review, a Cospas-Sarsat Type Approval
Certificate (see sample in Annex M) will be issued by the Cospas-Sarsat Secretariat, on behalf of
the Cospas-Sarsat Council (CSC), to the manufacturer of each 406 MHz distress beacon model
that is successfully tested at an accepted Cospas-Sarsat test facility. All manufacturers are
encouraged to obtain a Cospas-Sarsat Type Approval Certificate for each of their beacon models.
The Secretariat will treat manufacturer's proprietary information in confidence.

Cospas-Sarsat will typically issue a uniqgue TAC number(s) for each beacon model(s) (or beacon
model family) (See section 1.3). Each individual beacon model design may be assigned to a unique
certification TAC number, however beacon models in a beacon model family may be assigned to
the one TAC or multiple TACs, as deemed appropriate. The approved beacon models associated
with a TAC number are documented by the Secretariat and identified on the Cospas-Sarsat web-site.

For reports published on the web, Cospas-Sarsat will assign a unique TAC number or suffix to
each approved beacon model which will include a dash number to identify the beacon model, and
a decimal suffix number to identify the Cospas-Sarsat approved modification state of that beacon
model design. Thus, the unique representation of the beacon model would be provided in the form:
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TAC NNN-M.m
Where:
NNN is a three-digit TAC number (1 to 999),
M is an integer dash number for a unique Beacon Model (1, 2, ..., nth), and
m is an integer number indicating a Cospas-Sarsat approved modification
,1,2,..).

A unique TAC number may be assigned to each beacon model in a beacon model family, in which
case M will be “1” for each of the approved models, and a beacon model family may have several
TAC numbers assigned. This relationship among related beacon models (under one or more TACs)
in a beacon model family will be documented by the Secretariat.

In the case of RLS beacons, the Secretariat will also assign an Administration a National RLS
Number to allow that Administration, or their competent authority to allocate beacon serial numbers,
in accordance with document C/S T.001, section A.3.3.7. The same National RLS Number may be
associated with several Administrations, which are uniquely identified by their individual country
codes.

Cospas-Sarsat TAC numbers will be issued only in the following cases:
e type approval of new beacon models,

e significant changes to an approved beacon model that has been retested at an accepted test
facility”, and

e the need for additional serial numbers to encode a unique identification with the Standard
Location Protocol, provided that the capacity of all possible serial numbers associated with
previously assigned TAC numbers was fully used.

The Cospas-Sarsat Type Approval Certificate itself does not authorize the operation or sale of 406
MHz beacons. National type acceptance and/or authorization may be required in countries where
the manufacturer intends to distribute beacons.

The Certificate is subject to revocation by the Cospas-Sarsat Council should the beacon type for
which it was issued cease to meet the Cospas-Sarsat specification.

2.5 Letter of Compatibility

At times, at the request of Cospas-Sarsat Participants, beacons could be designed to meet specific user
needs while not meeting some of the Cospas-Sarsat operational requirements, e.g., the minimum
duration of continuous operation, as specified in the Cospas-Sarsat beacon specification, document
C/S T.001. When such beacon models satisfy all other requirements in document C/S T.001, as verified
in accordance with the type approval standard in document C/S T.007, Cospas-Sarsat may consider

* As historically applied. Subject also to further definition based on recommendations of the Joint Committee and
decisions of the Council.
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issuing a letter of compatibility (LOC) in lieu of a Cospas-Sarsat Type Approval Certificate (See
document C/S P.011 for further details).

Cospas-Sarsat will issue a unique TAC number (from the 700 series of TACSs) to each beacon model

that is approved under a LOC. The approved beacon models associated with a TAC number are
documented by the Secretariat and identified on the Cospas-Sarsat web-site.

- END OF SECTION 2 -
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3. TESTING LABORATORIES

31 Testing

The tests described in this document consist of a series of laboratory technical tests and an outdoor
functional test of the beacon transmitting to the satellite. Manufacturers are encouraged to conduct
preliminary laboratory tests on their beacons, but are cautioned not to radiate signals to the satellite.
If open air radiation of 406 MHz signals should be necessary, the manufacturer must coordinate
and receive approval for the test from the appropriate national or regional MCC. Any such
radiation must use the test protocol of the appropriate type and format. For example, test user-
location protocol shall be used for testing of beacons intended to be encoded with user-location
protocol.

All type approval tests shall be conducted by an accepted test facility unless specifically stated
otherwise in this document.

3.2 Cospas-Sarsat Accepted Test Facilities

Certain test facilities are accepted by Cospas-Sarsat to perform Cospas-Sarsat type approval tests,
as described in document C/S T.008. Accepted test facilities are entitled to perform tests on any
406 MHz distress beacon for the purpose of having a Cospas-Sarsat Type Approval Certificate
issued by the Secretariat. A list of Cospas-Sarsat accepted test facilities is maintained by the
Cospas-Sarsat Secretariat.

Following successful testing of a beacon, the technical report on type-approval testing and the
technical information listed in section 5 of this document should be submitted to the Cospas-Sarsat
Secretariat for review by the Secretariat and the Parties, so that an approval and, if applicable, a
Cospas-Sarsat Type Approval Certificate can be issued to the beacon manufacturer.

33 Testing of ELT Antennas Separated from Beacons

Although the Cospas-Sarsat type approval policy is to consider only the complete beacon with its
antenna (i.e. Cospas-Sarsat does not type approve specific beacon components), this policy is not
strictly applicable to ELTs which can be approved for use with different aircraft antennas.

In respect of antenna testing requirements provided in Annex B to this documents, testing ELT
antenna at a reputable and independent test facility specialised in antenna measurements is
acceptable subject to prior agreement by Cospas-Sarsat and provided that the test facility is
accredited by recognised standardisation bodies responsible for type approval of electronic and
electrical equipment.

In such case, the testing application package shall also include:
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a) written confirmation by the Cospas-Sarsat Representative of the country where the
facility is located (see Annex J) of the independence of the antenna testing facility from
the beacon manufacturer;

b) aletter from the test facility briefly describing their capability in respect of ELT antenna
testing to the requirements specified in applicable Cospas-Sarsat documents; and

c¢) the reference of the test facility accreditation by recognised standardisation bodies
responsible for type approval of electronic and electrical equipment in the facility’s
country.

In all cases, the testing of the aircraft antenna, as described above, shall be completed with:
i.  VSWR measurement as described at Annex B;

ii.  the calculated EIRP values and results of antenna polarisation test in the format
provided at Tables F-B.1 and F-B.2;

iii.  the calculations for EIRP minimum and maximum at beacon end of operational
life (EIRPmineoL and EIRPmaxeoL) in the format provided at Table F-B.1; and

iv.  satellite qualitative tests using a type approved ELT or the ELT submitted for type
approval as described at Annex A, and reported as per Appendix A to Annex F.

- END OF SECTION 3 -
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4. COSPAS-SARSAT TESTING PROCEDURE

4.1 Sequence of Events

Typical steps to obtain a Cospas-Sarsat Type Approval Certificate for a new beacon are:
a) manufacturer develops a beacon;
b) manufacturer conducts preliminary testing in his laboratory;
¢) manufacturer schedules testing at a Cospas-Sarsat accepted test facility;
d) test facility conducts” type approval tests;

e) manufacturer and/or test facility (as coordinated by the manufacturer) submits to the
Cospas-Sarsat Secretariat report on type approval testing, and technical data listed in
section 5 of this document;

f) Secretariat and Cospas-Sarsat Parties review the test results and technical data; and

g) Cospas-Sarsat Secretariat provides results of review to the manufacturer within
approximately 30 days, and if approved, a Cospas-Sarsat Type Approval Certificate is
subsequently issued.

4.2 Initial Request

An initial request to a test facility might need to be made several weeks prior to the desired testing
date. Since the manufacturer may wish to send a representative to witness the tests and provide
assistance in operating the beacon, proper clearances should be made with the test facility well in
advance. The manufacturer should be prepared to provide the test facility with:

a) one or more beacons for testing purposes; and
b) replacement batteries.

The power output of the test beacons when measured relative to 50 Ohm impedance shall have
identical factory settings (aligned to 0.3 dB).

4.3 Test Units

If the beacon has a 121.5 MHz homer, the homer transmitters of the test beacons shall be aligned in
power, and set for the maximum output power declared by the beacon manufacturer in the
application form. For the test beacon subjected to antenna and satellite qualitative tests, the homer

* The cost of the testing is to be borne by the manufacturer.
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transmitter may be tuned to the frequency nearest to 121.5 MHz allowed by the national
administration for type approval testing, but under no circumstances should this frequency be greater
than 121.65 MHz. For position acquisition time and position accuracy test of beacon models
equipped with internal navigation device, the homer-transmitter frequency shall be set in the range
from 121.35 to 121.5 MHz. If such frequency offset is not possible due to national restrictions or
design limitations of the beacon, the homer transmitter shall be tuned to frequency above 121.5 MHz.

One test unit shall be a fully packaged beacon, similar to the proposed production beacons, operating
on its normal power source and equipped with its proper antenna.

The second beacon™ shall be configured such that the antenna port can be connected to the test
equipment by a coaxial cable terminated by a 50-Ohm load. All necessary signal or control devices
shall be provided by the beacon manufacturer to simulate nominal operation of all ancillary devices
of the beacon, such as external navigation input signals and manual control, in accordance with
A.3.7, while in an environmental test chamber. The means to operate these devices in an automated
and programmable way shall be also provided by the manufacturer.

Another beacon may be required to perform the RLS tests described in sections A.3.8.8 and
A.3.8.9, or the second test beacon may be modified to permit this testing to take place on that unit.

All external ancillary devices specific to beacon operation, designed principally for use with the
beacon model and forming part of nominal system configuration, such as remote control panels and
switches, sound and light indicators, external navigation interface units, beacon programmers
(dongles), remote activators and etc., shall be connected, powered, operated in nominal mode and
placed in the same environmental conditions as beacons during all tests. If necessary, it is permissible
to shield external ancillary devices from the effects of humidity and moisture during environmental
tests (e.g. by enclosing them in a plastic bag).

The test units shall be coded with the test protocol of appropriate type and format and shall meet the
requirements of C/S T.001.

It should be noted that the test unit subjected to the Cospas-Sarsat tests remains the property of the
manufacturer. All information marked as proprietary shall be treated as such.
If a beacon is to receive certification for location protocols and non-location protocols:

e a full type-approval testing shall be conducted with a location-protocol encoded test
beacon,

* For type-approval testing of beacon models with detachable, remote or external antennas, it is allowed to submit a
single test beacon to a type approval test facility, provided that either such beacon has a 50-Ohm antenna cable port
or a robust electrically equivalent impedance matching network as described in section 5(k) and A.1.a. which can
allow connection of the test equipment.
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e a test beacon encoded with a short-format message shall be subjected to the Digital
Message test (test parameter TP-2), Digital Message Generator test (TP-3), Modulation test
(TP-4), Self-test Mode test (TP-8a), Beacon Coding Software test (TP-16).

RLS-capable beacons shall allow message encoding with RLS Location Test protocol and a location
test protocol”, with the RLS Location Test Protocol to be used only for the Satellite Qualitative test
and the Position Acquisition Time and Position Accuracy test, and another location test protocol to
be used for all other on-air tests.

4.4 Test Conditions

Tests shall be conducted by test facilities accepted by Cospas-Sarsat, unless allowed otherwise
herein. It is advisable that the manufacturer, or his representative, witness the tests.

The tests shall be carried out on the test beacon with its own power source and without any
additional thermal shielding around the beacon that might prevent it from being exposed to the
specified test temperature. However shields or deflectors inside the chamber designed to prevent
the beacon from being exposed to temperatures lower or higher than the specified test temperature
are permitted. In cases, when such additional shields and deflectors are used in thermal chambers,
this shall be documented with photographs and reflected in the test reports.

If the ELT(DT) has an external power source, as defined in section 4.5.11 of document C/S T.001,
that is used to power the main beacon electronics when it is in the ON or ARMED mode of
operation, as defined in section 4.5.6.1 of document C/S T.001, the beacon shall be tested as per
section A.2.10. For ELT(DT)s where tests refer to the beacon under test being ‘off’ or
‘deactivated’ or being ‘turned on for 15 minutes prior to the start of a test’, these conditions shall
be taken to mean that the ELT(DT) is in its ARMED mode of operation.

Test results shall be presented on the forms shown in Annex F of this document, along with
additional graphs as necessary. Test results shall demonstrate compliance with C/S T.001.

At the discretion of the test authority, the manufacturer may be required to replace the batteries
between tests.

Beacons with multiple operator selectable and / or automatic modes of operation and/or devices
(e.g., beacons with voice-transceivers, internal GNSS receivers, homer-transmitters, etc.) shall
undergo testing by the manufacturer to determine:

I.  the mode that draws maximum battery energy; and

ii.  the modes that exhibit pulse loads greater than in (i) above.

* The location test protocol may be either standard location test or national location test protocol and must be used in
addition to the RLS location test protocol.
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The results of the manufacturer testing shall be included in the technical data submitted to the
Cospas-Sarsat Secretariat.

The mode that draws the maximum battery energy shall be tested to the full range of the test
requirements by the test laboratory.

During type-approval testing, certain beacon characteristics are measured and test parameters
evaluated over a period of 15 minutes by making 18 successive measurements of the 406 MHz
signal during this period. The measurement interval and the number of measurements shall if
necessary be extended to cover all beacon ancillary devices operating conditions (e.g. homing
transmitter(s) turning on and off, GNSS receiver powered on and off, voice-transceivers in receive
and transmit etc.).

Test facilities shall perform analysis of the beacon design and modes of operation to define the
measurement interval and include this information in the test report.

Approved measurement methods are described in Annexes A, B, C, D and E of this document,
although other appropriate methods may be used by the testing authority to perform the
measurements. These shall be fully documented in a technical report along with the test results.

4.5 Test Configuration
The type approval tests required by Cospas-Sarsat are identical for all types of 406 MHz beacons,
with the exception of the tests identified below:

a) satellite qualitative test (Annex A section A.2.5);

b) antenna characteristics (Annex A section A.2.6); and

¢) position acquisition time and position accuracy (Annex A section A.3.8.2).

The test configurations for these tests are a function of the beacon type and the operational
environments supported by the beacon, as declared by the manufacturer in Annex G. The
applicable test configurations for the beacon antenna testing are summarised below in Figure 4.1,
while the applicable test configurations for the satellite qualitative test and the position acquisition
time and position accuracy test are summarised in Figure 4.2.
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Operational Configuration 1 Configuration 2 Configuration 3 Configuration 4
Environment (Fig: B.4) (Fig: B.3) (Fig: B.2) (Fig: B.5)
"Water"" ground Antenna fixed to Beacon sitting on Beacon above
Beacon used while plane ground plane ground plane ground plane
Floating in water,
EPIRB (%) in safety raft or on X X
deck of vessel
PLB On ground and X X
above ground
PLB As apovg plus X X
floating in water
On ground, above
ground and
operated on a X
PLB personal floatation (PLB on PFD tests) X
device
(e.g. lifejacket)’
ELT On ground and
. X X
Survival above ground
ELT As above plus
. A X X
Survival floating in water
ELT Fixed ELT with X
Auto-Fixed external antenna
Distress Tracking
ELT(DT) ELT with aircraft X
external antenna
ELT On aircraft with X
external antenna
Auto- Outside of aircraft
with own antenna X X
Portable
attached
In deployed state
ELT Auto- on ground, above s
Deployable ground and X X0 X
floating in water
For_operatlonal To be determined by the Cospas-Sarsat Secretariat, following consultations with the
Other environments not - .
defined above beacon manufacturer, and the test facility (as appropriate)

Figure 4.1: Antenna Test Configuration Requirements

* As configurations 1 and 4 cover the two extremes, configuration 3 is not required.
 Applicable to:
a) PLBs with integral antennas operated while attached to personal flotation devices (e.g. lifejackets) where the PLB and its
antenna are mounted on PFD in such a position, that, in the nominal mode of operation, they are kept above water, and
b) PLBs with non-integral antennas operated where the antenna is mounted on the PFD in such a position, that, in the normal
mode of operation, it is kept above water (the PLB itself is attached elsewhere and can be underwater).

¥ For possible landing configuration not covered in Test Configuration 1, i.e. upside down.
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. . Configuration 5 Configuration 6 Configuration 7 Configuration 8
Operational Environment
(see below) (see below) (see below) (see below)
. Water ground Antenna fixed to Beacon on Beacon - above
Bacon Used While " N
plane ground plane ground ground’
EPIRB !:Ioatlng in water or on deck or X X X
in a safety raft
PLB On ground and above ground X X
PLB On grour_1d a_nd above ground X X X
and floating in water
On ground, above ground and X
operated on a personal s
PLB floatation ~ device  (e.q. (SQT dr‘y ) , X
Iifejacket)i (PAT-PAT Wet)
ELT. On ground and above ground X X
Survival
ELT On ground and above ground
. A X X X
Survival and floating in water
ELT Auto- Fixed ELT with aircraft
h X
Fixed external antenna
Distress Tracking ELT with
ELT(DT) aircraft external antenna X
In aircraft with an external X
ELT Auto antenna
On ground, above ground, or
Portable ) - -
in a safety raft with an integral X X
antenna
) In deployed state on ground,
ELT Auto above ground and floating in X X X
Deployable
water
Other For operational environments To be determined by the Cospas-Sarsat Secretariat, following consultations with
not defined above the beacon manufacturer, and the test facility (as appropriate)

Figure 4.2: Satellite Qualitative Test & Position Acquisition Time and Position Accuracy
Test Configuration Requirements

* Configuration 7 is used to represent a beacon on ground, on the deck of a metal vessel and on the floor of a safety raft.
 Configuration 8 is used to represent a beacon above ground (e.g. held in the hand), on the deck of a fibreglass or wooden vessel
and being held in a safety raft.
 Applicable to:

a)

b)

PLBs with integral antennas operated while attached to personal flotation devices (e.g. lifejackets) where the PLB
and its antenna are mounted on PFD in such a position, that, in the nominal mode of operation, they are kept above
water; and

PLBs with non-integral antennas operated where the antenna is mounted on the PFD in such a position, that, in the
normal mode of operation, it is kept above water (the PLB itself is attached elsewhere and can be underwater).
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When performing the Satellite Qualitative Test (Annex A section A.2.5) and Position Acquisition
Time and Position Accuracy test (Annex A section A.3.8.2), each of the applicable test
configurations in Figure 4.2 shall be applied, even if the manufacturer states that this beacon will
only be used in one configuration. PLB’s used near water but not designed to be used in the water
shall not be subjected to the Water Ground Plane Test. The test requirements for each configuration
are as follows:

Configuration 5 — Water ground plane: The beacon shall be completely submerged in salt water
(composition 5% salt solution by weight), activated while submerged, and allowed to float to the
surface under its own buoyancy. The beacon shall be maintained at or near the centre of the
container for the duration of the test. The container holding the salt water shall be placed on a flat
surface in an area with a good all round view of the sky. The container shall be made from a non-
conductive material (e.g. plastic) and there shall be at least 10cm of salt water under the base of
the beacon when it is floating in the container and at least 10cm of salt water between the beacon
and the sides of the container.

Configuration 6 — Antenna fixed to ground plane: The base of the antenna shall be placed in the
centre of a thin 50cm +£2cm diameter conductive metal disc (made of aluminium or copper) which
shall be placed directly on level dry ground (ideally cement, tarmacadam or dirt) in an area with a
good all round view of the sky. The beacon itself shall either be placed in a hole under the
conductive metal disc or shall be run off at least 3m (from the antenna) to one side of the disc using
a coaxial cable.

Configuration 7 — Beacon on ground plane: The beacon shall be placed in the centre of a thin
27cm x£1cm diameter conductive metal disc (made of aluminium or copper) which shall be placed
directly on level dry ground (ideally cement, tarmacadam or dirt) in an area with a good all round
view of the sky, in the orientation described in the manufacturer’s instructions.

For testing of PLBs intended to operate on PFDs, the Satellite Qualitative Test shall be performed
as above with a PLB remaining in “dry” condition. For testing of PLBs intended to operate on
PFDs, the Position Acquisition Time and Position Accuracy Test shall be performed as described
above ( in addition, a plastic container, described for the test configuration of Figure B.2, may be
used as needed), with a PLB (or for PLBs with non-integral antennas the antenna) remaining in “wet”
condition for the duration of the test.

Configuration 8 — Beacon above ground plane: The beacon shall be placed on an electrically
insulating support so that its base is 0.45m 5cm above level dry ground (ideally cement,
tarmacadam or dirt) in an area with a good all round view of the sky, in the orientation described
in the manufacturer’s instructions. The conductive metal disc used in Configuration 7 above shall
be removed for this test.

4.6 Bandwidth of Measurement Equipment

Except where it is specifically stated otherwise, the bandwidth of the measurement equipment shall
be as close as possible to 100 kHz, but not less than 80 kHz for all frequency and time-related
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measurements of the 406 MHz signal characteristics, with measurement uncertainties specified in
document C/S T.008.

4.7 Test Procedure for Beacon with Operator Controlled Ancillary Devices

A unique test procedure may need to be defined for beacons with operator controlled ancillary
devices to characterise the possible impact of these devices on the beacon performance. Such test
procedure shall follow the guidelines provided at section A.3.7.2. A typical procedure for a beacon
with a voice transceiver is provided at Annex E as an example of the guidelines implementation.

Unique test procedures for beacons with operator controlled ancillary device shall be:

a) coordinated between the beacon manufacturer and a Cospas-Sarsat type approval
facility;

b) submitted to the Cospas-Sarsat Secretariat for review prior to type approval testing at
the Cospas-Sarsat type approval facility; and

¢) approved by the Cospas-Sarsat Parties as appropriate.

4.8 Test Report

Type approval test reports shall provide a summary of the beacon and antenna test results, with
supporting test data, graphs and tables, as designated in Annexes A, B and F. It is recommended
that the test reports be prepared in accordance with Appendix G to Annex F and contain as a
minimum the following information:

a) Report management information:

I. report reference number, issue/revision number, date of issue, report
modification record with indication of the reasons for re-issue;

ii. indication of the test facility specialist(s) in charge of the testing and
contact details of the beacon manufacturer point of contact
(representative) for the type approval application;

iii. date when the test beacons have been submitted for testing; and
Iv. dates of testing start and finish;
b) Test samples details:
i. application data and beacon design details, as per Part G.1 of Annex G,

ii. indication of the test samples model name, part numbers (P/Ns) and serial
numbers (S/Ns), details of the test beacon hardware, firmware and
software P/Ns, battery pack details and composition, external
components, manufacturer’s test equipment,

iii. photos of the test samples with antenna deployed and external ancillary
devices as subjected to TA testing (if applicable),
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iv. description of physical test configuration supported with photos and/or
diagrammes, providing details of a beacon and external components
subjected to type approval testing;

¢) Indication and description of any modifications made to the test beacons during type
approval testing;

d) Statement of beacon model compliance with document C/S T.001, and indication of
non-compliances observed or deviations from standard test procedures, which were
allowed during type-approval testing, as per section G-2 of Annex G;

¢) Asummary of the beacon and antenna test results, with supporting test data, graphs and
tables, as designated in Annexes A, B and F (if applicable).

f) Other technical information, technical data and, test procedure and results as included
in the test report provided by the beacon manufacturer, which shall be referenced in
the overall type approval test report from the test facility;

g) Photographs of beacon during radiation tests in all tested configurations
(if applicable);

h) List of measurement equipment with indication of test and calibration due date and
information about the actual test facility measurement accuracies for all test
parameters; and

i) Details of non-standard test configurations, including technical drawings, photos and
description.

Results of tests performed by a beacon manufacturer (e.g., current measurements, position data
encoding, beacon coding software, or other additional tests) shall include the data required by
items a) to h) of this section, as applicable, be submitted in a test report, and must contain the
equivalent content as required in Appendix G to Annex F (Part F.7), as applicable, but is not
restricted to the precise format of the Part F.7. Test facilities shall check the manufacturers’ test
reports to ensure that all necessary information is provided in consistency with Annex G (Part G.1)
and other technical documentation.

4.9 Additional Type Approval Testing Clarifications and Requirements

If the beacon fails during type approval testing or an issue of results or test method interpretation
occurs at some point during the test period then the test laboratory shall inform the manufacturer
and where applicable the Secretariat of the failure/problem.

For beacon failures during type approval testing the manufacturer shall investigate the issue and
develop / propose corrective measures.

The manufacturer and / or test facility shall in a timely manner advise the Cospas-Sarsat Secretariat
of the problem or issue, the reason for it and their proposed solution, including any necessary
modifications to the beacon hardware, firmware or software. The Secretariat will in a timely
manner review the information provided by the manufacturer and/or test facility and in
consultation with them will provide clarifications and where necessary recommendations for
additional testing.
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Circumstances which will result in a need for additional or further testing include, but are not
limited to:

e Dbeacons with novel or non-standard design features or operational configurations, which
are not described in the current standards and for which test procedures have not been
agreed with the Secretariat prior to testing,

e any modification of the test beacon during type approval testing,

e non-compliances with C/S T.001 performance requirements,

e deviations from standard and/or agreed test procedures,

e lack and / or omission of test results or technical data,

¢ inadequacy of testing to cover features, modes, related functions or intended operational
scenarios, as declared by the manufacturer,

e asameans to verify the effectiveness of undertaken corrective measures.

The scope of additional testing shall be defined and/or confirmed by the Cospas-Sarsat Secretariat
following consultations with the beacon manufacturer and the test facility, as appropriate, and may
range from only those tests relevant to the circumstances to a full beacon retest. In some cases,
development of new test procedures may be required for beacons with non-standard or novel
design and operational features.

4.10  Approval of Beacons with Multiple Models or Configurations

If a beacon manufacturer chooses to develop a beacon model family or elects to provide multiple
beacon configurations for approval, they may elect to reduce the testing required by submitting all
beacon models and configurations under one type-approval submission. Section 5.2 provides
guidance to test facilities and beacon manufacturers regarding the process to follow should they
elect to pursue this approach. Alternatively, each beacon model and/or configuration can be
approved separately by submitting a complete application package including all necessary testing
and data items for each configuration/model of interest, per section 5.1 of this document.

—END OF SECTION 4 —
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S. TECHNICAL DATA

5.1 Technical Data Item Descriptions

Beacon manufacturers are required to provide” technical data indicated below as part of their type
approval application. This technical data is used to determine the appropriate test configurations
and procedures. It is therefore expected that the technical data will be provided to the accepted test
facility prior to type approval testing to ensure that appropriate test procedures are used.

The technical data submitted to the Cospas-Sarsat Secretariat shall include the following:

a)

b)

an application form (Annex G) for a Cospas-Sarsat Type Approval Certificate, signed
by the manufacturer attesting to the technical details of the beacon as specified, and
signed by the Cospas-Sarsat accepted test facility attesting that the beacon was tested
in accordance with C/S T.007 and found in compliance with C/S T.001 and/or
indicating the observed non-compliances and/or deviations from standard test
procedures;

photographs of the beacon, with its antenna deployed whilst in all manufacturer
declared configurations (e.g., floating in water, resting on ground, placed above ground,
held by operator, etc.) and appropriate descriptions;

analysis and calculations from the beacon manufacturer that support the pre-test battery
discharge figures required for the operating lifetime at minimum temperature test, as
per Table F-E.2;

a list and descriptions of all automatic and manually selectable operation modes,
description of beacon working cycle phases and durations, justification of the
measurement interval, and analysis supported by results of battery current
measurements, provided in the manufacturer’s test report as per Table F-E.1 with
content as required or equivalent to Appendix G to Annex F (Part F.7), that identifies:

I. the operating mode that draws the maximum battery energy, and
ii. operating modes that have pulse loads greater than in i. above,
the beacon operating instructions and /or other owner manuals describing the:

“The type-approval application form and other forms (e.g., Change-Notice form, Quality Assurance Plan, etc.),
included in the Annexes of this document, shall be completed, signed and submitted, or, alternatively, this information
may be provided using the electronic format and procedures as available on the Cospas-Sarsat website.
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Vi.
Vii.

viii.

beacon type and designation,
beacon specification;

iii. typical operational scenarios and limitations with photos/drawings

illustrating beacon configurations for operation with antenna(s)
deployed,

system configuration, including external ancillary devices and antennas,
if applicable,

methods of beacon activation and beacon/antenna deployment,
self-test mode and GNSS self-test mode activation and indication,
battery replacement instructions and battery replacement period,

for beacons with voice-transceivers, providing for a design limitation of
the voice-transceiver operation, indication of the maximum cumulative
transmit-mode ‘on’ time, and appropriate warnings for the users for
beacons with voice-transceivers, providing for design limitation of the
voice-transceiver operation, indication of the maximum cumulative
transmit-mode ‘on’ time, and appropriate warnings to the users, that that
voice-transceiver transmit operation exceeding the declared maximum
cumulative transmit-mode ‘on’ time will reduce duration of operation of
the activated 406-MHz beacon,

for beacons with RLS capability, the operation of the RLS function shall
be clearly explained, such that it can be easily understood, including any
limitations of the overall RLS system.

f) beacon marketing brochure, if available

g) the technical data sheet for the battery cells used in the beacon indicating nominal cell
capacity and self-discharge rate over the declared battery replacement period and the
declared battery shelf-life, and the electric diagram of the beacon’s battery pack;

h) copy of the beacon markings and labels (for all beacon models and additional names)
indicating, as per C/S T.001 section 4.5.8:

i.
ii.
iii.
Iv.
V.

vi.

beacon model name, beacon manufacturer, and C/S TAC number,
beacon 15-HEX ID

Aircraft Operator 3LD - for ELT(DT)s coded with a 3LD in PDF2,
operating temperature range (e.g., -20°C to +55°C).

minimum operating lifetime (e.g., 24 hours),

for RLS-capable beacons:

- that the beacon is equipped with RLS functionality (i.e. RLS-
capable),
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- wording on the beacon identity label (i.e., label with C/S TAC
Number and 15-Hex ID) indicating that the RLS function is
either enabled (for beacons coded with the RLS Location
protocol), or disabled (for beacons coded with protocols other
than the RLS Location protocol),

- marking(s) indicating which are the RLS and RLM indicator(s);

i) the technical information on the reference oscillator, including:
I. oscillator type and specifications,

ii. technical data on long-term frequency stability and description of the
beacon frequency-generation circuitry (section A.3.5),

iii. technical data sheet for any temperature-compensated oscillator
(e.g., TCXO, MCXO) that may be employed, indicating maximum MTS
characteristics specified for the oscillator model,

Iv. report on the oscillator ageing characteristics (section A.3.5),

V. the serial number of the temperature-compensated oscillator device
installed in the test beacon that was subjected to conductive testing at a
test facility, and MTS characteristics from the reference oscillator
manufacturer, if applicable,

j) statements and descriptions, complete with diagrams as necessary, to demonstrate that
the design:

i. provides protection against continuous transmission (see section A.3.4),

I. provides protection from repetitive self-test mode transmissions
(see section A.3.6.1),

I. ensures that the self-test messages (except for GNSS self-test) have
default values encoded in position fields, at all times and irrespective of
the navigation data input,

iv. for location protocol beacons, provides protection against degradation in
beacon 406 MHz performance due to faulty operation or failure in
operation of internal or external navigation device and against invalid
position encoding into the beacon message (see section 4.5.5 of C/S
T.001),

v. for beacon models that are intended to be encoded with the National-User
protocol (long format), provides for bits 1 to 106 to remain fixed after
beacon activation, and bits 107 onwards to be updated not more
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frequently than once every 20 minutes, (a description of conditions which
may cause changes to the message content shall be provided);

k) a technical description and analysis of the matching network supplied for testing
purposes per section A.1l, or for cases where a matching network is not required,
information shall be provided that confirms that the nominal output impedance of the
beacon power amplifier is 50 Ohms and the beacon antenna VSWR measured relative
to 50 Ohms is within a ratio of 1.5:1;

1) for beacon models with separated and/or remote antennas, technical data about the type
of antenna cable and allowed minimum and maximum losses at 406 MHz of antenna
cable assembly;

m) the beacon quality assurance plan (see Annex L);

n) for beacons with an internal GNSS receiver:

description of the GNSS receiver operation cycle and its phases,
including duration of GNSS receiver ON and OFF phases when
navigation signal is present or absent,

. average battery current measured for each of the following conditions:

GNSS receiver - ON but not yet acquired a position (navigation data),
GNSS receiver - ON with a position acquired,
GNSS receiver - OFF or in sleep mode,

iii. technical data sheet of the internal GNSS receiver and the antenna for the

internal GNSS receiver from the navigation-receiver and antenna
manufacturers,

designed to be coded with multiple location protocol types (e.g., User,
Standard, National, RLS), if applicable, a statement that the encoded
position data update timings are identical for all of the declared location
protocols (except for the RLS GNSS Receiver timing, which shall also
comply, with C/S T.001 section 4.5.7.2.1, but may be more frequent, in
which case this must be described),

description to demonstrate that the beacon design provides for the cold
start of the internal GNSS receiver by clearing on a beacon restart the
GNSS receiver internal memory, including time, data on the current (last)
location determined by the GNSS receiver, the GNSS satellites almanac
data, and the GNSS satellite ephemeris data;

o) for beacons capable of accepting position data from an external navigation device:

specification and description of the interface to the external navigation
device, and
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p)

)

u)

ii. diagrams showing electrical connections to the beacon and providing
details of the external power supply, if it is required for operation of the
interface to the external navigation device;

for beacons with external ancillary devices (e.g. external G-switch and other activation
devices, remote control panel, audio- and light-indicator, S-VDR memory module etc.),
and/or when an external power supply is required for beacon operation:

i. technical data sheets, photographs and description for all the external
ancillary devices, and

ii. schematic diagrams, indicating electrical connections to the beacon and
providing details of external power supply;

for beacon model families with several beacon models, a comprehensive description of
differences between these models;

a complete check-list of technical information provided in support of the type-approval
or change-notice application, as per Appendix F to Annex F;

a detailed description of the associated beacon design feature shall be provided if the
temperature within the declared operating temperature range, at which the shortest
duration of continuous beacon operation is expected, as declared in Annex G, is not the
minimum operating temperature;

a statement and description of any known non-compliances, if any are declared in
Annex G;

a statement from the beacon manufacturer that the test samples are aligned in 406
MHz conducted output power levels to within 0.3 dB of each other if multiple beacon
samples are provided for type approval testing;

technical information for characterisation of the self-test indication of insufficient
battery energy to be provided as per Table F-E.5:

- Manufacturer-declared Minimum Operating Lifetime (Cco), which is
declared by the manufacturer in the type-approval application form, Annex
G of document C/S T.007, as the Operating Lifetime;

- Full Battery Pack Capacity (Cgp), wWhich is defined as the duration in hours
that a beacon with a fresh battery pack will continuously operate for in the
worst-case operating mode (i.e. operating mode that draws the highest
current from the battery) until it the beacon fails to meet C/S T.001
requirements;

- Capacity corresponding to the Pre-Operational Losses (Cpo), which is
defined as the duration in hours required to deplete the fresh battery by the
value corresponding to the Calculated Battery Pack Pre-Discharge (Lcpc)
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of the Table F-E.2 ™ by operating the beacon in the worst-case operating
mode;

Spare battery pack capacity at ambient temperature (Csp-amg), Which
corresponds to the battery energy that could remain after the beacon with a
pre-discharged battery has been operated in the worst-case mode at
minimum temperature for the duration of the declared minimum continuous
operation. Csp-amg may be calculated as the Full Battery Pack Capacity
(Cep) deducted by the sum of the Capacity of Pre-Operational Losses (Cpo)
and the Manufacturer-Declared Minimum Operating Lifetime (Cco). The
value of Csp.ame shall be declared by the beacon manufacturer or measured
by the test facility; and

Description of conditions and specification of criteria that shall be met to
trigger the indication of Potentially Insufficient Battery Energy (PIE)
during self-test.

w) for beacon models with multiple programmable options, except for message protocols:

i. alist of and description of all programmable options and programmable
parameters that can change performance of an operational beacon,

ii. a statement indicating which of the available programmable options are
associated with the type-approval application,

iii. description of technical means to set the desired programmable options

and set programmable parameters; and

x) for beacon models with external power supply:

I. description of the nominal voltage conditions and performances,

ii. description of the worst-case (nominal

minimum and nominal

maximum)’ external power supply voltage conditions.

* Lceoc - as defined in Appendix E to Annex F of document C/S T.007, and include among others battery capacity
losses due to self-discharge, self-tests, GNSS self-tests and operation of the beacon circuitry while in the stand-by

mode.

T For example, the nominal minimum and maximum voltages for the 14 V and 28 VV DC power supplies on the aircraft,
as described in documents EUROCAE ED-14G and RTCA DO-160G, are as follows:

Nominal Aircraft Power Supply Nominal Minimum Aircraft Power | Nominal Maximum Aircraft Power
Voltage Supply Voltage Supply Voltage
14.0V 11.0Vv 15.15V
28.0V 20.5V 32.2v
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y) for beacon models supporting repetitive automated interrogation of beacon status:

I. description of the feature including triggering mechanism, timing of
interrogation and items/functions verified,

Ii. details of how this feature is powered, including assessment of its impact
on the beacon battery.

5.2 Guidance for Applications with Multiple Beacon Models

In cases where several beacon models are developed as part of a beacon model family, some
customization of the application process will be required. This section outlines some typical
examples of the type of customization of the data package and test facility testing that could be
required to accommodate these applications. A pre-application consultation of a beacon
manufacturer with the Cospas-Sarsat Secretariat may also be prudent prior to conducting a type-
approval test campaign to ensure that the required documentation is complete, that the scope of
type approval testing is adequate, and to reduce the likelihood of any unnecessary delays in the
type-approval application review and approval process.

5.2.1 General Guidance

In all cases where multiple beacon models are being submitted under a single type approval
application, the following guidance applies:

a) a separate application form (Annex G) should be submitted for each beacon model
under consideration, however beacon variants may be included in the same Annex G
form;

b) each beacon model under consideration should be identifiable by a unique beacon
model name (e.g., model names: EPIRB-abc, EPIRB-abc-AlS, EPIRB-abc-GPS, ELT-
xyz, Brand X, etc.);

¢) the inclusion of item 5.1(q) which provides a comprehensive description of the
differences between the various beacon models is a critical component of the
application as this should be used to determine the required test program to ensure each
different aspect of the beacon models in the family are appropriately tested by the test
facility;

d) the data items in section 5.1 must be applicable to each beacon model in the family, or
a specific version of each data item should be supplied as appropriate for each beacon
model under consideration (e.g., one all-encompassing manual that distinguishes
features for each model or several individual manuals should be submitted under item
5.1(e)).
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6. COSPAS-SARSAT CERTIFICATION

6.1 Approval of Results

To receive a Cospas-Sarsat Type Approval Certificate, a beacon shall have been demonstrated to
meet the requirements of C/S T.001. The technical data and test results will be reviewed by the
Cospas-Sarsat Secretariat and then, if found satisfactory, submitted to the Cospas-Sarsat Parties
for approval. The results of this process will be conveyed to the manufacturer within approximately
30 days.

If the unit is deemed to have passed the tests, the Secretariat will subsequently issue a
Cospas-Sarsat Type Approval Certificate on behalf of the Cospas-Sarsat Council. The technical
data and test results will be retained on file at the Secretariat.

6.2 Changes to Type Approved Beacons

The manufacturer must advise the Cospas-Sarsat Secretariat (see Annex H) of any changes to the
design or production of the beacon or power source, which might affect beacon electrical
performance. All tests for demonstrating the performance of modified beacons shall be conducted
at a Cospas-Sarsat accepted test facility unless specifically stated otherwise in this document.

The manufacturer shall provide sufficient information for the scope of the changes, including a
brief description of the modifications and indication of the beacon sub-systems, modules, functions
and characteristics affected by the change.

The manufacturer shall provide a statement clarifying whether the modification changed the
beacon physical characteristics (e.g. weight, dimensions, centre of gravity, floatation
characteristics, etc.). If the physical characteristics of the beacon have changed, the manufacturer
shall provide photographs of the beacon in its operational configurations and submit an analysis
regarding the possible impact of the change on beacon electrical performance.

For minor modifications to the beacon, factory test results provided to the Secretariat by the
manufacturer can be considered on a case-by-case basis. The results of factory tests will be
reviewed by the Secretariat, in consultation with the test facility which conducted the original type
approval tests on the beacon, and the manufacturer will be advised if there is a need for further
testing. Test results shall be submitted as described in section 4.8.

6.3 Alternative Batteries

Once a beacon incorporating a particular type of battery has been successfully tested at a Cospas-
Sarsat test facility and type approved by Cospas-Sarsat, subsequent upgrades to that battery are
permitted without further type approval testing at a Cospas-Sarsat test facility, provided the beacon
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manufacturer demonstrates that the changes do not degrade the performance of the 406 MHz
beacon, as described below.

If a beacon manufacturer wishes to make changes to the type of battery after the beacon has been
Cospas-Sarsat type approved, the change notice form in Annex H shall be completed and submitted
to the Secretariat, together with test data, as per section 4.7, confirming that the substitute battery
is at least technically equivalent to that used when the beacon was type approved. The beacon
manufacturer shall submit technical information per Section 5, items “a” (part G.1 only), “c”, “d”,
“e ” (item’ vii’ only), “g”, “k”, “m” and “r”.

The Cospas-Sarsat type approval certificate will not be amended to include the alternative battery
in such cases, unless the beacon was partially retested at a Cospas-Sarsat type approval test facility.

6.3.1  Batteries Not Used in Beacons Tested at an Approved Facility

The factory tests to be performed on the 406 MHz beacon with a type of battery that has not
been used in previous models tested at a Cospas-Sarsat type approval facility shall include:

a) electrical tests at the three constant temperatures (maximum, minimum and ambient),
excluding spurious output, VSWR and self-test (section A.2.1);

b) thermal shock test (section A.2.2);
¢) operating lifetime at minimum temperature test (section A.2.3);

d) re-calculations and analysis of EIRPeoL minmax for all approved 406 MHz antenna
models, based on results of the original type approval testing (sections B.10.3 and
B.10.4), performed in accordance with guidance in section B.10.5; and

e) satellite qualitative test (section A.2.5), in a single configuration only.

6.3.2  Batteries Used in Two Beacons Tested at an Approved Facility

If the alternative battery has been previously used in at least two beacon models for testing at
a Cospas-Sarsat type approval test facility, the factory tests to be performed on the 406 MHz
beacon with the alternative batteries shall include:

a) electrical tests at ambient temperature excluding digital message, digital message
generator, modulation, spurious output, VSWR check, self-test mode (section A.2.1);

b) operating lifetime at minimum temperature test (section A.2.3);

¢) re-calculations and analysis of EIRPeoLminmax for all approved 406 MHz antenna
models, based on results of the original type approval testing (sections B.10.3 and
B.10.4), performed in accordance with guidance in section B.10.5; and

d) satellite qualitative test (section A.2.5), in a single configuration only.



6-3 C/S T.007 — Issue 5 — Rev. 6-7
June 2021 Mareh-2021

6.4

Internal Navigation Device

6.4.1 Inclusion or Removal of an Internal Navigation Device

A type approved beacon modified to include an internal navigation device shall be completely
retested at a facility accepted by Cospas-Sarsat.

In cases of a type approved beacon modified to remove an internal navigation device or new
beacon models that have variants both with and without an internal navigation device, the
variant with the internal navigation device shall be completely tested at a facility accepted by
Cospas-Sarsat.

The variant without an internal navigation device shall undergo at a Cospas-Sarsat accepted
facility the following testing:

a) electrical and functional tests at ambient temperature (section A.2.1), excluding
Transmitted Frequency tests;

b) operating current measurements and analysis demonstrating that the load on the battery
of beacon without the internal navigation device is not greater than the load measured
for the beacon model variant with the internal navigation device;

¢) beacon coding software test, which may also be performed by the beacon manufacturer;
and

d) the satellite qualitative test (section A.2.5), in a single configuration only.

The beacon manufacturer shall provide detailed description of differences between variants
with and without an internal navigation device.

For the variant without the internal navigation device, the beacon manufacturer shall submit
to the Cospas-Sarsat Secretariat, technical information per Section 5, excluding items ’n” and

[P

0.

6.4.2 Change to Internal Navigation Device

For changes to the internal navigation device of a type approved beacon which might affect
the beacon electrical performance, the tests identified below shall be conducted at a Cospas-
Sarsat accepted facility:

a) position acquisition time and position accuracy (section A.3.8.2); and
b) satellite qualitative test (section A.2.5).

In addition, the manufacturer shall provide the results and analysis of tests conducted at the
manufacturer’s facilities that demonstrate that the load on the beacon battery is not greater
than the load measured for the approved beacon model prior to the change of the internal
navigation device.

If the change of internal navigation device results in higher battery loads, or might affect
aspects of the beacon performance other than the position acquisition time and position



6-4 C/S T.007 — Issue 5 — Rev. 6-7
June 2021 Mareh-2021

6.5

accuracy, the scope of testing shall be determined by Cospas-Sarsat after reviewing a
description of the proposed change provided by the manufacturer.

Beacon manufacturer shall submit, to the Cospas-Sarsat Secretariat, technical information per
Section 5, excluding items “i”, ”j (i-iii)”, and “0”.

Interface to External Navigation Device

6.5.1  Modifications to Include Encoded Position Data from an External Navigation
Device

A type approved beacon modified to accept position data from an external navigation device
shall be tested with the test protocol of appropriate type and format at a Cospas-Sarsat type
approval facility. The tests to be performed shall consist of:

a) electrical and functional tests (section A.2.1);

b) operating lifetime at minimum temperature test (section A.2.3);
¢) navigation system test (section A.2.7);

d) beacon coding software (section A.2.8);

e) re-calculations and analysis of EIRPeoLminmax for all approved 406 MHz antenna
models, based on results of the original type approval testing (sections B.10.3 and
B.10.4), performed in accordance with guidance in section B.10.5; and

f) satellite qualitative test (section A.2.5).

In addition, the beacon manufacturer shall also provide technical data sheets describing the
navigation interface unit and technical information as per Section 5, excluding items “a” (part
G.2)’ C‘h’)’ “i”’ 6Gk”, “1” and ”n7’.

6.5.2  Modifications to Interface to External Navigation Device

For a subsequent change to the beacon navigation interface unit that might affect the beacon
electrical performance, the tests identified below shall be conducted at a Cospas-Sarsat
accepted facility:

a) navigation system tests (section A.2.7); and
b) satellite qualitative tests (section A.2.5).

In addition, the manufacturer shall provide the results and analysis of tests conducted at the
manufacturer’s facilities that demonstrate that the load on the beacon battery is not greater
than the load measured for the approved beacon model prior to the change of the external
navigation device.

For a change to the navigation interface that might affect aspects of beacon performance
beyond the processing of encoded location information from the external navigation device,
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6.6

the scope of testing will be determined by Cospas-Sarsat after reviewing a description of the
proposed changes provided by the manufacturer.

For the modified beacon, the beacon manufacturer shall submit technical information per
Section 5, excluding items “a” (part G.2), “h”, 717, 7’y (i-1i1)”, “k”, “1”, “n”.

Changes to Frequency Generation

6.6.1  Minor Changes to Frequency Generation

In the case of oscillator replacement by an identical oscillator (on the basis of oscillator
manufacturer data and written assurance) and when no other changes are required to beacon
electronics or firmware, or in the case of a change of frequency of the beacon when this is
achieved by modification of the oscillator (tuning or replacement of the oscillator crystal by
a crystal of the same type) which does not involve significant changes to the oscillator
performance, or in the case of a type approved beacon using a frequency synthesiser, the
modification of the beacon can be considered as minor.

Factory tests verifying the beacon performance can be accepted after consideration by the
Secretariat on a case-by-case basis.

6.6.1.1 Change of Frequency

In the case of a change of frequency, if the modification of the oscillator is limited to the
replacement of the crystal by a crystal of the same type, or tuning the oscillator by the
oscillator manufacturer, or reprogramming of the frequency synthesiser, the factory
testing shall include:

a) measurement of absolute value of the beacon 406 MHz transmitted carrier
frequency at ambient temperature; and

b) satellite qualitative test (section A.2.5).

6.6.1.2 Change of Existing Oscillator

In the case of oscillator replacement with an identical oscillator” and no other changes are
required to the beacon electronics, or in the case of a change of frequency if the
modification includes changes to circuits external to the frequency oscillator/synthesiser
(e.g., an external trimmer), the factory tests shall include:

For the purpose of the Cospas-Sarsat type approval a replacement oscillator can be considered to be identical to the
original oscillator if they have the same circuitry, packaging, physical dimensions and firmware (as applicable) and
the replacement reference oscillator has electrical and mechanical parameters that are equal to, or better than, those
of the original oscillator.
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a) transmitted frequency (section A.3.2.1) at minimum, ambient and maximum
temperature;

b) thermal shock (section A.2.2) excluding transmitted power and digital message;

c¢) frequency stability with temperature gradient test (section A.2.4) excluding
transmitted power and digital message;

d) oscillator ageing and MTS analysis (section A.3.5); and
¢) satellite qualitative test (section A.2.5).

6.6.1.3 Data Submission Requirements

In both cases (6.6.1.1 and 6.6.1.2 above) the technical file shall be submitted to the
Secretariat including at least the following:

a) a change notice form (Annex H) specifying the details of frequency generation
change;

b) the measurement results of required tests, in accordance with section 4.7; and
c¢) atechnical data sheet describing the oscillator, including:

I. oscillator type,

ii. oscillator specifications, and

Iii. assurance of oscillator manufacturer that the specification of the old and
new oscillators are identical, except for the frequency, as appropriate, in
the form of a detailed statement.

6.6.2 Changes to Frequency Generation which Might Affect Beacon Performance

If the alternative oscillator has different parameters, or alternative technology is used to
generate the RF frequency (e.g. frequency synthesiser), or additional changes are required to
the beacon electronics or firmware, the modified beacon shall be re-tested at a Cospas-Sarsat
accepted facility.

The testing shall include:

a) transmitted frequency (section A.3.2.1) at minimum, ambient and maximum
temperature;

b) thermal shock (section A.2.2);

¢) operating lifetime at minimum temperature test (section A.2.3);
d) frequency stability with temperature gradienttest (section A.2.4);
e) oscillator ageing and MTS analysis (section A.3.5);

f) re-calculations and analysis of EIRPeoLminmax for all approved 406 MHz antenna
models, based on results of the original type approval testing (sections B.10.3 and
B.10.4), performed in accordance with guidance in section B.10.5; and
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g) satellite qualitative test (section A.2.5).

The beacon manufacturer shall submit technical data per Section 5, indicated in items “a”
(part G.l Only), 66077, 64d77’ (6i79’ j(ii)’” k97,77 m”, CGq37 and “I‘”,

6.7 Alternative Model Names for a Type Approved Beacon

If a beacon manufacturer wishes to have the type approved beacon designated under an alternative
name (e.g., agent/distributor's name or model number), Annex | of this document shall be
completed and sent to the Secretariat.

The beacon manufacturer shall also submit technical data per Section 5, items “a” (part G.1 only),
‘Ce’,’ CGP” G‘h”’ “m’5 , “q,, and C‘r’7.

6.8 Beacon Hardware or Software Modifications

Any change to the beacon hardware or software which might affect the beacon electrical
performance not specifically addressed above shall also be supported by a change notice form
(Annex H) and test results as appropriate. The scope of the testing and the required technical data
will be determined by Cospas-Sarsat Secretariat, following consultation with the manufacturer and
the test facility after a review of the proposed modifications.

In the case of beacon changes that affect the software used to encode the position received from
the navigation device into transmitted message, these beacons shall be updated to use the latest
location protocol rules and be retested in accordance with A.3.8.

As a minimum all changes must be supported by satellite qualitative tests (A.2.5).

6.9 Change of Beacon Manufacturer

In case of a transfer of ownership / manufacturing rights for the type-approved beacon model to
another organisation, or a change of beacon manufacturer’s name, an official letter shall be
submitted to the Secretariat indicating:

a) nature of and date for the expected change;

b) the list of type-approved production and discontinued beacon models to be transferred
(or rebranded);

¢) indication of what organisation will be responsible for beacon production, maintenance
of production standards, quality assurance, technical maintenance, repairs, battery
replacement, customer support, and market distribution of the beacon model (not
applicable for name change only);

d) whether a re-issue of type approval certificates in the name of new owner (or new
company name) and changes to information published on Cospas-Sarsat website are
required,;
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¢) whether a revision of beacon manuals, marketing brochures and beacon labels is
planned; and

f) any new points of contact for beacon engineering, type approval and customer care.

For each beacon model concerned, the new beacon manufacturer shall also complete and submit
Annex L and the technical data per Section 5, items “a” (part G.1 only), “e”, “f”, ’h”, “m”, “q”
and “r”.

6.10  Additional Variants and Types of Message Protocols

In cases when an additional variant of an earlier type approved type of message protocol is added,
beacon manufacturer or an accepted test facility shall perform and submit results of the beacon
coding software test.

In cases when an additional, not earlier approved type of message protocol is added, the modified
beacon encoded with a variant of a new protocol type shall undergo at a Cospas-Sarsat accepted
facility the following testing:

a) navigation system tests (section A.3.8), if applicable;

b) operating current measurements and analysis demonstrating that none of the currents
recorded in Table F-E.1 are more than 1% greater than those measured prior to making
the modification (which may be performed by the beacon manufacturer);

¢) the operating lifetime at minimum temperature test (or a calculation demonstrating that
with the increased current the beacon will still meet the minimum duration of
continuous operation requirement), if the results of the measurements and analysis in
b) show an increase in current;

d) beacon coding software test, which may be performed by the beacon manufacturer; and
e) the satellite qualitative test (section A.2.5), in a single configuration only.

Beacon manufacturer shall complete and submit Annex H and technical data per section 5, items
“a” (part G.1 only), “d”, “j(iv)”, “j(v)” (if applicable), “m”, “n”, “0” (if applicable), and “r” and
only if there are changes to the items “e” and “n”.

6.11  Alternative Antennas
In cases of beacon modification to include an alternative antenna, such beacon shall undergo at a
Cospas-Sarsat accepted facility the following testing:

a) antenna tests (Annex B) in all declared configurations;

b) transmitter power output level at ambient temperature (section A.3.2.2.1); and

¢) satellite qualitative test (section A.2.5).

Beacon manufacturer shall complete and submit Annex H and technical data per Section 5, items
‘6a” (part G.l Only)’ 66b99’ ‘669’, Ccf” t6k99’ 66137, Cﬂm”’ chﬂ’(if applicable)’ and “I‘”,
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6.12 Request for an Additional TAC Number

In the case that additional serial numbers are required to encode a unique identification with the
Serial User Protocol or Standard Serial Location Protocol”, the manufacturer shall submit a letter
to the Cospas-Sarsat Secretariat that includes:

a) manufacturer information;
b) a request for an additional TAC number;
¢) TAC number of the original type approval;

d) the TAC number(s) and associated model name(s) of beacons which are currently in
production;

e) the date at which the depletion of the available serial numbers is anticipated; and

f) declaration that the design is unchanged from the approved model(s) and that the
Quality Assurance Plan remains valid for the beacon models to be manufactured under
newly requested TAC, or, if modifications to the approved beacon model(s) have
occurred, provide Annex H and the updated Annex L.

—END OF SECTION 6 —

* Additional TAC request may also apply to RLS and ELT(DT) beacon IDs after production of RLS and ELT(DT)
beacons commence.
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ANNEX A: BEACON MEASUREMENT SPECIFICATIONS

A.l GENERAL

The tests required by Cospas-Sarsat for 406 MHz beacon type approval are described in this Annex
and Annexes B, C, D and E, giving details on the parameters, defined in C/S T.001, which must
be measured during the tests.

All measurements shall be performed with equipment and instrumentation which is in a known
state of calibration, and with measurement traceability to National Standards. The measurement
accuracy requirements for Cospas-Sarsat accepted test facilities are given in Annex A of
C/S T.008. These measurement accuracies may be added to the beacon specification limits of C/S
T.001 (thereby allowing a slight extra margin) when considering test results which are near the
specification limit. For the Beacon Antenna Test Results (Table F-B.1 and Table F-B.3), the
allowance cannot exceed a maximum 1 dB applied to no more than 4 measurement points
(Table F-B.1), or 2 measurement points (Table F-B.3).

All measurement methods used by Cospas-Sarsat accepted test facilities (as defined in C/S T.007)
must be approved by Cospas-Sarsat to ensure the validity and repeatability of test data.

In general, the test equipment used shall be capable of:

a) measuring the power that would be accepted by the antenna while the power is directed
to a 50 Ohm load. An impedance matching network is to be provided for the test period
by the beacon manufacturer. The matching network shall present a 50 Ohm impedance
to the dummy load and shall present to the beacon power amplifier output the same
impedance as would be present if the antenna were in place (the matching network is
not required if the beacon power amplifier nominal output impedance is 50 Ohm and
the beacon antenna VSWR measured relative to 50 Ohm is within the 1.5:1 ratio);

b) determining the instantaneous phase of the output signal and making amplitude and
timing measurements of the phase waveform;

¢) interpreting the phase modulation to determine the value of the encoded data bits;
d) measuring the frequency of the output signal;
e) producing gating signals synchronized with various features of the signal modulation;

f) maintaining the beacon under test at specified temperatures and temperature gradients
while performing all other functions stated;

g) providing appropriate navigation input signals, if applicable; and
h) measuring the radiated power level, as described in Annex B.

A suggested sequence for performing the tests described herein is shown in Table F.1 of Annex F,
but the tests may be performed in any other convenient sequence. However, it is recommended
that at the start of the type-approval testing, the test facilities:
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e confirm that the beacon manufacturer has provided a statement (section 5, item “u”) that
the test beacons’ 406-MHz transmitters are aligned in power or, alternatively, if the
statement is not provided or the manufacturer requests verification, verify (only if all test
beacons are provided with a suitable conducted test interface) the alignment by testing, in
which case the results of this verification shall be included in the test report;

e verify that homer-transmitter output power and duty cycle settings correspond to the
maximum values declared in Annex G;

e conduct measurements of battery current;

e perform an analysis of operating modes and system configurations, and define the beacon
mode to be used for type-approval testing; and

e define the measurement interval for electrical tests listed in section A.2.1.

Itis highly recommended that, when applicable, the tests requiring open air radiation be performed
only after successful completion of conductive, non-radiation tests. For ELT(DT)s with external
power source, it is recommended that additional testing described in section A.2.10 be performed
prior to other conductive tests.

The test results are to be summarized and reported as shown in Annex F, with appropriate graphs
attached as indicated.
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A2 TESTS REQUIRED

A21 Electrical and Functional Tests at Constant Temperature (test no. 1 to 8 in
Table F.1)

The tests specified in para. A.3.1 through para. A.3.3 (except A.3.2.2.3, antenna tests) are
performed after the beacon under test, while turned off (except for ELT(DT)s which shall be in the
ARMED mode), has stabilized for a minimum of 2 hours™ at laboratory ambient temperature, at
the specified minimum operating temperature, and at the maximum operating temperature. Except
for testing in the self-test mode (per paragraph A.3.6), the beacon is then allowed to operate for
15 minutes before measurements are started, except for ELT(DT)s, for which measurements shall
commence immediately after the ELT(DT) has been activated. The following parameters shall be
measured at each of the three constant temperatures:

a) transmitter power output, per para. A.3.2.2 (except A.3.2.2.3 antenna tests);
b) digital message, per para. A.3.1.4;

¢) digital message generator, per para. A.3.1, A.3.1.1, A3.1.2and A.3.1.3;

d) modulation, per para. A.3.2.3;

¢) transmitted frequency, per para. A.3.2.1;

f) spurious output, per para. A.3.2.2.4;

¢) VSWR check, per para. A.3.3; and

h) self-test mode and GNSS self-test mode (if applicable), per para. A.3.6.

A22 Thermal Shock Test (test no. 9 in Table F.1)

The beacon under test, while turned off, is to stabilize at a selected temperature in its operating
range. The beacon is then simultaneously placed into an environment held at 30 degrees C offset
(50 degrees C for ELT(DT)s) from the initial temperature and turned on. The beacon is then
allowed to operate for 15 minutes before measurements are started (except for ELT(DT)s for which
measurements shall commence immediately) after the beacon activation to measure the following
parameters:

a) transmitted frequency, per para. A.3.2.1;
b) transmitter power output, per para. A.3.2.2.1; and
¢) digital message, per para. A.3.1.4.

* For beacons with weight of 2 kg and more, the manufacturer shall perform factory tests to define the time of the
temperature stabilisation inside the beacon. If needed, a typical soaking time of two hours for all conductive tests
shall be increased accordingly.
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Frequency measurements are made continually for two hours. Stability analysis is performed for
these frequency samples as in para. A.3.2.1 (except ELT(DT)s for which verification of the
Medium-Term Frequency Stability characteristics is not required). The 18-sample analysis
window of the stability calculations is advanced in time through the period such that each
succeeding data set includes the latest frequency sample and drops the earliest one. Power output
per para. A.3.2.2.1 and digital message checks per paragraph A.3.1.4 shall also be made
continually throughout the two-hour period.

A2.3 Operating Lifetime at Minimum Temperature (test no. 10 in Table F.1)

The beacon under test is operated at its minimum operating temperature for its rated life. During
this period, the following parameters are measured on each transmission:

a) transmitted frequency, per para. A.3.2.1;
b) transmitter power output, per para. A.3.2.2.1; and
¢) digital message, per para. A.3.1.4.

The 18-sample analysis window of the stability calculations is advanced in time through the period
such that each succeeding data set includes the latest frequency sample and drops the earliest one.

If beacon is intended to be encoded with short or long format messages, this test shall be performed
with a long format message. If the beacon includes an internal GNSS receiver, this test shall be
performed in an environment that ensures that the GNSS receiver draws the maximum energy from
the battery (e.g. ensuring that any GNSS receiver sleep time is minimised over the test duration).

The operating lifetime at minimum temperature test is intended to establish with reasonable
confidence that the beacon will function at its minimum operating temperature for the
manufacturer-declared minimum operating lifetime, using a battery that has reached its expiration
date”. To accomplish this, prior to the operating lifetime at minimum temperature test the beacon
battery pack powering beacon circuits shall be discharged to take into account:

I. the depletion in battery power resulting from normal battery loss of
energy due to battery ageing over the rated life of the battery pack,

Ii. the average current drain resulting from operation of the circuits powered
from the beacon battery prior to beacon activation over the rated life of
the battery pack,

iii. the number of self-tests, as recommended by the beacon manufacturer
and, when the function is included, the maximum number and maximum

The beacon manufacturer shall provide data necessary to discharge a fresh battery pack at room temperature to
account for current drain over the battery pack rated life time. The battery discharge figures provided by the
beacon manufacturer shall be verified by the testing laboratory with current measurement results reported in
the format of Table F-E.1 and pre-test battery discharge calculations reported in the format of Table F-E.2.
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duration of GNSS self-test transmissions, over the rated life of the battery
pack (the beacon manufacturer shall substantiate the method(s) used to
determine the corresponding current drain(s)),

iv. the worst case depletion in battery power due to current draw that cannot
be replicated during the operating lifetime at minimum temperature test,
for example, to account for any difference between the actual output
power setting of the test unit homer transmitter and the output power of
the homer transmitter, as declared by the beacon manufacturer in Annex
G, and

v. a correction coefficient of 1.65 applied to item (ii) and item (iii) to
account for differences between battery to battery, beacon to beacon and
the possibility of exceeding the battery replacement time.

After the battery pack has been appropriately discharged, the beacon is tested at its minimum
operating temperature for duration of the beacon manufacturer-declared duration of minimum
operating lifetime, as indicated above. Discharge of the battery may be replaced by the equivalent
extension of the operating lifetime at minimum temperature test.

Measurements shall start after soaking of beacon at minimum temperature for 2 hours, upon
beacon activation, without allowing a beacon warm-up. However, compliance to the medium-term
frequency stability requirements (not applicable to ELT(DT)s) is applicable only for measurements
taken 15 minutes after the test beacon activation, in accordance with C/S T.001 section 2.3.1.

If applicable, homer transmitter characteristics, including homer frequency, peak power level and
transmitter duty cycle shall be measured during the operating lifetime at minimum temperature test
at least in the beginning and at the end of the test and the results recorded in Table F.1.

A24 Frequency Stability Test with Temperature Gradient (test no. 11 in Table F.1)

The beacon under test, while turned off, is to stabilize for 2 hours at the minimum specified
operating temperature. It is then turned on and subjected to temperature gradient specified in
Figure A.1, during which time the following tests are performed continually on each burst:

a) transmitted frequency, per para. A.3.2.1;
b) transmitter power output, per para. A.3.2.2.1; and
¢) digital message, per para. A.3.1.4.

The 18-sample analysis window of the stability calculations is advanced in time through the period
such that each succeeding data set includes the latest frequency sample and drops the earliest one.
A 15-minute warm-up is allowed at the beginning of the test, after which measurements shall start,
except ELT(DT)s, for which measurements shall start immediately after beacon activation.

When a battery replacement is required, two separate tests shall be performed. The up-ramp test is
from tstart to point D (see Figure A.1) and the down-ramp test is from point C to tstop. Before point
C of the down-ramp, the beacon under test, while turned off, is to stabilize for 2 hours at +55°C
and is then turned on and allowed a 15 minute warm-up period (except ELT(DT)s, for which
measurements shall start immediately after beacon activation).
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Tmin = -40°C (Class 1 beacon)

Tmin = -20°C (Class 2 beacon)

ton = beacon turn-on time after 2 hour “cold soak™

tmeas = Start time of frequency stability measurement (t,, + 15 min,
except for ELT(DT)s where tmeas = ton)

A" = 7°C/hour for Class 0 (45°C/hour for ELT(DT))

A" = 5°C/hour for Class 1 and Class 2 (33°C/hour for ELT(DT))

For ELT(DT)s the time between points C and D is reduced
on the down-ramp test to one (1) hour.

Figure A.1: Temperature Gradient Test Profile

Table A.1: Medium-Term Frequency Stability Requirements
During Temperature Gradient Test (Except for ELT(DT)s)

Points in Figure A.1 Requirements
Mean Slope, Residual frequency

x10-°/min variation, x10°

During warm-up No Requirement No Requirement
AtoB -1.0to +1.0
B to C+15 minutes -2.0to +2.0

C+15 minutes to D -1.0t0 +1.0 =3.0

D to E+15 minutes -2.0t0 +2.0
E+15 minutes to F -1.0to +1.0

A25 Satellite Qualitative Test (test no. 14 in Table F.1)

This test is to be performed only in coordination with the cognizant Cospas-Sarsat Mission Control
Centre (MCC) and local authorities. The beacon should operate in its nominal configuration, if
possible. However, if the beacon includes a homing transmitter operating on a distress frequency
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(e.g., 121.5 MHz or 243 MHz), this transmitter may need to be disabled or offset from the distress
frequency for this test, as per the national requirements of the test facility.

This test shall be performed in environment(s) which approximate, as closely as practicable, the
intended use of the beacon. Required test configurations are shown in Figure 4.2 and are dependent
on the manufacturer’s declaration of Operational Configurations in Annex G.

The test beacon shall have its own antenna connected and shall be coded with a test protocol of
appropriate type and format (see sections 4.3 and A.3.1.4). Other parameters of the test beacon
message coding including “Country Code” shall be set in coordination with the MCC.

For testing of beacons with external/remote antennas, the antenna cable assembly used in the test
shall have at least the maximum declared insertion loss (see section 5 “1”’). For such beacons, the
antenna cable assembly may be provided by a beacon manufacturer, in which case its loss at
406 MHz shall be verified by the test facility.

The beacon shall be turned on for 15 minutes prior to the start of this test and then operated in the
open for at least 5 LEOSAR satellite passes characterised by cross track angles between 1 and 21
degrees, and with bursts that bracket the satellite time of closest approach (TCA) to the beacon.

The pass/fail criteria are as follows:

a) LEOLUT solutions producing the correct beacon 15 hexadecimal identification must
be provided for all satellite passes with cross track angles between 1 and 21 degrees;
and

b) at least 80% of the LEOLUT Doppler locations, associated with satellite passes with
cross track angles between 1 and 21 degrees and with bursts that bracket TCA, must be
accurate to within 5 km.

For beacons with the RLS function, the test shall commence without a 15 minute warm up period,
then within 15 minutes after activation of the beacon, the beacon shall indicate reception of the
Type 1 acknowledgement as indicated in document C/S T.001, section 4.5.7.3.

For ELT(DT)s, the test shall commence without a 15-minute warm-up period after activation. Also
for ELT(DT)s, the test data shall be obtained from MEOSAR satellites rather than LEOSAR. The
test shall be performed at a known location 3 times for a period of between 15 to 20 minutes each
time separated by a period of 5 to 7 hours between each test when there are at least 4 MEOSAR
satellites in co-visibility with the ELT(DT) and MEOLUT capable of tracking the satellites in
question (either L-or S-Band or a combination of these).

The pass/fail criteria for ELT(DT)s is as follows:

a) the MEOLUT shall produce an alert with a complete beacon message, including the
correct beacon 15 hexadecimal identification, at least once every minute for greater
than 90% of the total test time;

b) the encoded location provided by the MEOLUT for each alert in a) above shall be
accurate in the horizontal plane to within 200 metres for greater than 90% of the alerts.
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For ELT(DT)s that transmit the 3LD in PDF-2, all bursts that provide the 3LD in PDF-2
instead of the fine encoded location shall be omitted from this calculation; and

¢) the encoded location provided by the MEOLUT for each of the alerts in a) above shall
be accurate in the vertical plane such that the altitude above sea level” is correctly
reported as follows:

i. if the actual test location altitude above sea level is within 200 metres’ of
one of the encoded altitude band edges, then the ELT(DT) either reports
the altitude band or reports the adjacent band on the side that is within
200 metres, or

Ii. alternatively if the actual test location altitude above sea level is not
within 200 metres of one of the encoded altitude band edges, then the
ELT(DT) reports that altitude band, and

iii. in both cases the correct altitude band (see C/S T.001 Section A3.3.2.4)
shall be reported as defined above for greater than 90% of the correctly
decoded bursts.

Successful completion of this test shall be indicated by a "V" in Table F.1, and a “Satellite Qualitative
Test Summary Report (Appendix A to Annex F)” shall be provided for each operational
configuration tested. The “Satellite Qualitative Test Summary Reports” shall indicate all LEOSAR
satellite passes with cross track angles between 1 and 21 degrees for the period of the testing, even
if a solution was not produced by the LEOLUT.

For ELT(DT)s, LEOSAR passes do not apply, and instead, ELT(DT) test report shall indicate the
time of the tests and tracking schedule of the MEOLUT supporting the tests (including starting and
ending azimuth and elevation of each MEOSAR satellite tracked during the test).

Successful completion of this test shall be indicated by a "\" in Table F.1, and a “Satellite Qualitative
Test Summary Report (for ELT (DT))” presented in Appendix A2 to Annex F” shall be provided.

Photos of the beacon with the antenna deployed shall be included in the report for all tested
configurations.

A.2.6 Beacon Antenna Test (test no. 15 in Table F.1)

The beacon antenna test, described in section A.3.2.2.3 and Annex B, shall be performed at the
ambient temperature of the test facility and a correction factor shall be applied to the data to
calculate the radiated power at minimum temperature at the end of the manufacturer-declared
minimum operating lifetime. This test shall be performed using the non-modified test beacon,

* The test shall be performed at an altitude of less than 4000 metres above sea level.

¥ The requirement for the accuracy of the altitude-band encoded in the transmitted message relative to the actual
altitude of the ELT(DT) at the time of position update is not derived from a requirement in document C/S T.001, but
should be used for the purposes of evaluating the beacon performance in this and related tests (i.e., A.2.5, A.3.8.2).
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including the navigation antenna, if applicable. For all tested configurations, photos of the test set-
up shall be included in the report.

For testing of EPIRBs and other beacon types intended for operation while floating in water,
position of floatation line shall be verified by placing a fully-packaged test beacon in fresh water
(i.e., domestic tap water).

A2.7 Navigation System Test, if Applicable (test no. 17 in Table F.1)

For beacons incorporating the optional capability to transmit encoded position data (mandatory in
ELT(DT)s), some additional tests, described in section A.3.8, are required to verify the beacon
output message, including the correct position data, BCH error-correcting code(s), default values,
and update rates, if applicable. With the exception of the Position Data Encoding test (A.3.8.7),
the navigation input system shall be operating for the duration of all tests to ensure that it does not
affect the 406 MHz signal and that the beacon can operate for the manufacturer-declared minimum
operating lifetime. The beacon output digital message shall be monitored during all tests, as
described in section A.3.1.4.

If the beacon has a homer transmitter or ancillary devices, the transmitter shall be operated and all
ancillary devices shall be active for all navigation system tests.

Please note:

a) navigation tests shall be performed for one variant of each of the declared User-
Location, Standard Location, National Location, ELT(DT) Location and RLS Location
protocols;

b) simulators shall not be used to replicate signals from GNSS satellites, unless stated
otherwise;

¢) inthe case of beacons that interface with external navigation devices, a simulated data
stream provided in the format/protocol of the navigation interface may be used in lieu
of an actual GNSS receiver;

d) when GNSS simulators are used, the peak level of a simulated navigation signal (per
simulated satellite) shall be no higher than -123 dBm for all tests, except the Position
Acquisition Time and Position Accuracy test, for which the peak level of a signal (per
simulated satellite) shall be set to no higher than -130 dBm. For ELT(DT)s, the GNSS
simulator shall also be able to simulate movement of the ELT(DT) at speeds of at least
1,000 km/h and with an altitude range from -100 m to 11,000 m;

¢) for RLS-enabled beacons, the correct activation of the RLS indicator shall be verified,;
and

f) unless specifically stated otherwise, for ELT(DT)s that transmit the 3LD in PDF-2, for
all the tests in section A.3.8, transmitted bursts with the 3LD in PDF-2 shall be ignored.
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A.2.8 Beacon Coding Software (test no. 16 in Table F.1)

The digital message for each beacon message protocol supported by the beacon shall be verified
at ambient temperature according to A.3.1.4. This test shall evaluate messages transmitted in
operational, self-test, and, if applicable, GNSS self-test modes, for each of the declared beacon
message protocols, and, for the purposes of type-approval testing, for test protocols of the
declared types of message protocols.

For ELT(DT)s that transmit the 3LD in PDF-2 both variants of PDF-2 shall be validated (the fine
encoded location and the aircraft operators 3LD). In addition, when validating the correct
application of the rotating field in PDF-2, PDF-1 shall also be checked to ensure that the beacon
message in PDF-1 is the same for both variants of PDF-2.

For the purpose of validating specific beacon message protocols, the beacon shall be programmed
in accordance with the guidance provided at Annex C.

For location protocols, verification of 2 messages with encoded position data is required, the
second message shall be provided with encoded position at least 500 metres from the first position
for the National, Standard, ELT(DT) and RLS location protocols, or 10 km for the User-Location
protocol. The verification of the digital message does not require a change of location of the
beacon.

For RLS-enabled beacons check the correct operation of the RLS indicator for the RLS message
protocol.

For beacons encoded with National-User (long format) protocol, verify that bits 1 to 106 remain
fixed at all times after beacon activation, and bits 107 onwards are updated not more frequently
than once every 20 minutes, by changing conditions declared by the beacon manufacturer (see
section 5, technical data item “j-(v)”).

The content of the complete digital messages for-operational, self-test and, if applicable, GNSS
self-test transmissions (including frame synchronisation bits 1-24) shall be included in the test
report as per Appendix D to Annex F, and full transcripts of the decoded digital messages shall be
provided.

This test can be conducted either by the test laboratory or by the beacon manufacturer. If performed
by the beacon manufacturer, the manufacturer shall provide the test laboratory a formal report with
content as required or equivalent to Appendix G to Annex F (Part F.7) with the required test results
for verification and inclusion in the test report. The test laboratory shall check the results provided
by the manufacturer for correct format and content, or, if not provided, or the manufacturer
requests verification, perform the test and annotate Table F.1 with a “tick”, if all beacon messages
for all protocols are compliant with Cospas-Sarsat requirements.
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A2.9 Testing Beacons Designed to Transmit Short- or Long-Format Messages

If a beacon is designed to allow encoding with either long format or short format messages, all
tests shall be performed using long format message. In addition, beacon encoded with a short
format message shall be subjected to:

a) Electrical and Functional tests (as per A.2.1) at ambient temperature, excluding
Transmitter Power Output, Spurious Output, VSWR check and Transmitted Frequency
tests; and

b) Beacon Coding Software test.
A.2.10 Testing ELT(DT)s Capable of Operating with External Power Source”
A.2.10.1 Additional Testing Required for ELT(DT) with External Power Source

ELT(DT)s capable of operating (transmitting satellite distress alerts on 406 MHz) when powered
from an external power source shall be subjected to a combined test which is a variation of the
Electrical and Functional Tests at Constant Temperature and the Frequency Stability Test with
Temperature Gradient, followed by a Position Acquisition Time and Position Accuracy Test, in
order to demonstrate compliance with the requirement in document C/S T.001 section 4.5.11.

It is recommended, that the testing described in this section be conducted prior to other conductive
tests.

A.2.10.2 Combined Constant Temperature and Frequency Stability Test

The ELT(DT), while turned off, is to stabilize (soak) for 2 hours at the specified maximum
operating temperature for the ELT(DT) (either Class 0, 1 or 2), as declared by the beacon
manufacturer in the technical details as per section 5, and Annex G. The ELT(DT) is to be denied
a GNSS radiated signal, such that it cannot obtain a GNSS location for the duration of this test.

The ELT(DT) is then activated while being powered from the external power supply set to the
maximum normal input voltage, as declared by the beacon manufacturer in the technical details as
per section 5, and Annex G and is maintained at its specified maximum operating temperature for
a period of 20 minutes plus or minus 2 minutes.

During this period the following tests are performed:

a) transmitter power output tests, as per sections A.3.2.2.1 and A.3.2.2.2;

b) digital message test, as per section A.3.1.4;

c) digital message generator tests, as per sections A.3.1.1, A.3.1.2, and A.3.1.3;

d) modulation test, as per section A.3.2.3;

e) 406 MHz transmitted frequency tests, as per sections A.3.2.1.1 and A.3.2.1.2; and

* The external power supply voltages and currents shall be logged for the duration of all tests involving the external
power supply.
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f) spurious output test, as per section A.3.2.2.4.

The ELT(DT) is then reset (i.e., deactivated) and left in that state for a period of between 3 and 5
minutes before starting the next part of this test.

The ELT(DT) is then activated again and subjected to the testing below, over the temperature
gradient specified in Figure A.2,

During this period the following tests are performed:

g) transmitter power output tests, as per sections A.3.2.2.1 and A.3.2.2.2;

h) digital message test, as per section A.3.1.4;

i) digital message generator tests, as per sections A.3.1.1, A.3.1.2, and A.3.1.3;

J) modulation test, as per section A.3.2.3;

k) 406 MHz transmitted frequency tests, as per sections A.3.2.1.1 and A.3.2.1.2; and
I) spurious output test, as per section A.3.2.2.4.

After the test has commenced, the external power supply shall be turned off and on in the following
sequence, and then shall be left on until 15 minutes before the end of the gradient portion of the
test.

Time from the External Power | Comments

Start of Test (T) Supply

T=0 Turnon ELT(DT) runs on external power supply
T =2 min 30 sec +/- 5 sec Turn off ELT(DT) runs on internal battery

T =3 min 30 sec +/- 5 sec Turn on ELT(DT) runs on external power supply
T =4 min 30 sec +/- 5 sec Turn off ELT(DT) runs on internal battery

T =5 min 30 sec +/- 5 sec Turn on ELT(DT) runs on external power supply

Note that when the ELT(DT) power supply is switched from the external power supply to the
internal battery and back again, the transmission repetition interval shall continue uninterrupted,
i.e., it shall not reset and restart transmitting once every 5 seconds.

At the point at which the temperature reaches +20°C +/- 5°C, the external power supply is then set
to the minimum normal external power supply voltage, as declared by the beacon manufacturer in
the technical details as per section 5, and Annex G, for the remaining portion of the test.

Fifteen minutes before the end of the test, the external power supply shall be turned off and on in
the following sequence and then shall be left on until the end of the test.

Time before the External  Power | Comments

End of Test (EOT) Supply

EOT — 15 min +/- 10 sec Turn off ELT(DT) runs on internal battery

EOT — 12 min +/- 10 sec Turn on ELT(DT) runs on external power supply
EOT — 9 min +/- 10 sec Turn off ELT(DT) runs on internal battery

EOT — 6 min +/- 10 sec Turn on ELT(DT) runs on external power supply
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Note that when the ELT(DT) power supply is switched from the external power supply to the
internal battery and back again, the transmission repetition interval shall continue uninterrupted,
i.e., it shall not reset and restart transmitting once every 5 seconds.

Constant Temp
A
2h 2042 Measurements
Soak time min_>
Trmax at
Vmax
? \
o 7
w (o) Ext to Int PSU
o ) . .
> < Switching
':t Tamb | % )\’5 \\6\
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2h 2042
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tOﬂ treset 1:off ton 1:end
NOTES: Tmax = +70°C (Class 0 beacon)
Tmax = +55°C (Class 1 & 2 beacons)
Tmin = -55°C (Class 0 beacon)
Tmin = -40°C (Class 1 beacon)
Tmin = -20°C (Class 2 beacon)
ton = beacon turn-on time after 2 hour “soak”
teset = beacon reset by turning off and then back on a few minutes later

Figure A.2: External Power Source Temperature Profile

The ELT(DT) is then powered off and left off to soak at minimum temperature for a period of two
hours before starting the next part of this test.

The ELT(DT) is then powered on from the external power supply set to the minimum normal input
voltage as declared by the beacon manufacturer in the technical details as per section 5, and Annex
G and is maintained at its minimum specified operating temperature for a period of 20 minutes

plus or minus 2 minutes.

During this period the following tests are performed:

a) transmitter power output tests, as per sections A.3.2.2.1 and A.3.2.2.2;
b) digital message test, as per section A.3.1.4;
c) digital message generator tests, as per sections A.3.1.1, A.3.1.2, and A.3.1.3;



A-14 C/S T.007 — Issue 5 — Rev. 87
June 2021 Mareh-2021

d) modulation test, as per section A.3.2.3;
e) 406 MHz transmitted frequency tests, as per sections A.3.2.1.1 and A.3.2.1.2; and
f) spurious output test, as per section A.3.2.2.4.

On completion of the above tests the ELT(DT) is powered off and returned to room temperature
and is allowed to stabilise at room temperature for a minimum period of 2 hours before performing
any further tests.

Transmitted bursts and their message content that occurred either during a switching interval or
within 2 seconds following a switching interval shall be excluded from the 18-burst analysis.

The results of the above tests shall be recorded in Table F.1.
A.2.10.3 Position Acquisition Time and Position Accuracy Test

The ELT(DT) shall then be subjected to the Position Acquisition Time and Position Accuracy Test
per para A.3.8.2.

The ELT(DT) shall be activated while being powered from the external power supply set to the
maximum external power supply voltage, as declared by the beacon manufacturer in the technical
details as per section 5, and Annex G, and shall be maintained at ambient operating temperature
for the duration of the test.

Then perform tests A.3.8.2.1 and A.3.8.2.2. If the ELT(DT) is capable of accepting data from an
external navigation device, then this input shall be disabled for both of these tests.

At the completion of the test turn the ELT(DT) off and wait for a period of 2 hours (if applicable
the GNSS Simulator is left running during this time).

The ELT(DT) shall then be powered on from the external power supply set to the minimum normal
input voltage as declared by the beacon manufacturer in the technical details as per section 5, and
Annex G and shall be maintained at ambient operating temperature for the duration of the test.

The tests in sections A.3.8.2.1 and A.3.8.2.2 are then repeated, in both cases if the ELT(DT) is
capable of accepting data from an external navigation device then this input shall be disabled for
these tests.

The results of the above tests shall be recorded in Table F.1.
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A3 MEASUREMENT METHODS
A3l Message Format and Structure

The repetition period Tr and the duration of the unmodulated carrier T1 are illustrated in
Figure A.3. (Note: many of the following measurements can be performed on the same set of at
least 18 bursts).

TRANSMISSION SIGNAL
Pn AFTER DETECTION

0.9 Pn \ f———
J \ v
/
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Tr ’

Figure A.3: Transmission Timing
A.3.1.1 First Burst Delay and Repetition Period

The first burst delay (FBD) is the time interval between the time of an action to activate beacon
and the time of the beginning of the first operational burst, defined as the time when the beacon
transmitter reaches 90% of the nominal transmit power Pn (see Figure A.3).

As specified in section 4.5.6 of C/S T.001, the FBD value shall not be less than 47.5 seconds for
all beacon types, except for ELTs when activated automatically by G-switch / deformation, and
for ELT(DT)s, for which the value of FBD shall not exceed:

I. 15 seconds - for ELTs activated by G-switch/deformation, and”
ii.  5seconds - for ELT(DT)s.

The value of measured FBD shall be recorded in Table F.1.

If there are 406 MHz self-test bursts observed prior to the first operational 406 MHz burst, these
observations shall be recorded in the test report and reflected in Table F.1.

A.3.1.1.1 Repetition Period — All Beacons Except ELT(DT)s

The repetition period, Tr, between the beginnings of two successive transmissions (see Figure A.3)
shall be randomised over the range of 47.5 to 52.5 seconds.

* This requirement is mandatory to new beacon models submitted for type-approval testing at accepted test facilities
after 1 January 2018-.
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At least 18 successive measurements shall be made and the difference between the maximum and
minimum repetition periods shall be more than————— 4 seconds. The average repetition period
shall be 50s + 1.5s. The standard deviation of the 18 values of Tr shall be between 0.5 and 2.0
seconds. The minimum value of Tr observed shall be between 47.5 and 48.0 seconds, the
maximum value of Tr observed shall be between 52.0 and 52.5 seconds. The standard deviation,
average, maximum and minimum values of Tr shall be recorded in Table F.1.

A3.1.1.2 Repetition Period - ELT(DT)s Not Transmitting the 3LD in PDF-2

For ELT(DT)s not transmitting the 3LD aircraft operator designator in PDF-2 the repetition period,
Tr, between the beginnings of two successive transmissions (see Figure A.3) shall be randomised
over the range of 27.0 to 30.0 seconds after the transmission of the 42" burst (which occurs
approximately 300 seconds after activation). From burst number 1 to burst number 24
(corresponding approximately to the first 120 seconds after activation), —Buring-thefirst 120
secends;-the repetition period shall be 5.0 seconds (+0/ -0.2s) without randomisation. From burst
number 24 to burst number 42 (corresponding approximately to the period of between 120 seconds
and 300 seconds after activation)-Between120-seconds-and-300-secends, the repetition period
shall be 10 seconds (+0/ -0.2s) without randomization. The results of the repetition period
measurements during the first 42 bursts 300-seconds—shall be recorded in Table F.1. At least
18 successive measurements shall be made after the first-42"! burst300-seconds-of activation.. The
standard deviation of at least 18 measured values of Tr shall be greater than 0.8 seconds. The
minimum value of Tr observed shall be between 27.0 and 27.2 seconds, the maximum value of Tr
observed shall be between 29.8 and 30.0 seconds. The standard deviation, average, maximum and
minimum values of Tr shall be recorded in Table F.1.

A3.1.13 Repetition Period - ELT(DT)s Transmitting the 3LD in PDF-2

For ELT(DT)s transmitting the 3LD aircraft operator designator in PDF-2, all transmissions
containing the 3LD in PDF-2 after burst number 24 shall be ignored when calculating the
repetition period, Tr, as defined in section A.3.1.1.2. In addition, for ELT(DT)s transmitting the
3LD in PDF-2, transmissions shall be monitored for a period of at least 60 minutes from activation.
During this time, transmissions shall be monitored to ensure that bursts containing the 3LD in
PDF-2 comply with the burst transmission scheme in C/S T.001 Figure 2.1 and Section 2.2.1.

A3114 Repetition Period - ELT(DT)s Specifically Designed to Withstand a Crash
and Not Transmitting the 3LD in PDF-2

For ELT(DT)s specifically designed to withstand a crash, the repetition period after activation of
the crash sensor shall be:
e 5.0 seconds (+0.0/ -0.2s) without randomization for burst number 1 to burst number 24
ring the fi s,
e 10.0 seconds (+0.0/ -0.2s) without randomization for burst number 24 to burst number
42hetween 120 seconds and 300 seconds,
e randomized over the range of 27.0 to 30.0 seconds for burst number 42 to burst number
95 between-300-seconds-and-30-minutes, with:
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- the standard deviation of at least 18 measured values of Trshall be greater than
0.8 seconds,
- the minimum value of observed Tr shall be between 27.0 and 27.2 seconds,
- the maximum value of observed Tr shall be between 29.8 and 30.0 seconds.
e randomized over the range of 115.0 to 125.0 seconds after burst number 9536
minutes, for at least 18 measured values of Tr, with:
- the standard deviation shall be greater than 2.5 seconds,
- the minimum value of observed Tr shall be between 115.0 and 115.2 seconds,
- the maximum value of observed Tr shall be between 124.8 and 125.0 seconds.

A3.1.15 Repetition Period - ELT(DT)s Specifically Designed to Withstand a Crash and
Transmitting the 3LD in PDF-2

For ELT(DT)s specifically designed to withstand a crash and transmitting the 3LD aircraft operator
designator in PDF-2, all transmissions containing the 3LD in PDF-2 after burst number 24 shall
be ignored when calculating the repetition period, Tr, as defined in section A.3.1.1.4. In addition,
for ELT(DT)s specifically designed to withstand a crash and transmitting the 3LD in PDF-2,
transmissions shall be monitored for a period of at least 60 minutes from activation. During this
time, transmissions shall be monitored to ensure that bursts containing the 3LD in PDF-2 comply
with the burst transmission scheme in C/S T.001 Figure 2.1, Section 2.2.1 and Section 4.5.10.3
(that is bursts containing the 3LD in PDF-2 are not required to be transmitted beyond burst number
100 36-minutes-after crash detection).

A3.1.16 Repetition Period — ELT(DT)s Combined with an Automatic ELT and Not
Transmitting the 3LD in PDF-2

For ELT(DT)s combined with an automatic ELT and not transmitting the 3LD aircraft operator
designator in PDF-2, when activated as an ELT(DT) transmissions, shall comply with section
A.3.1.1.2.

When activated as an Automatic ELT or if transitioning from an ELT(DT) to an Automatic ELT,
then the combined device shall commence the burst repetition requirements for a non-ELT(DT)
406 MHz beacon in compliance with section A.3.1.1.1.

A3.1.17 Repetition Period — ELT(DT)s Combined with an Automatic ELT and
Transmitting the 3LD in PDF-2

For ELT(DT)s combined with an automatic ELT and transmitting the 3LD aircraft operator
designator in PDF-2, when activated as an ELT(DT), all transmissions containing the 3LD in PDF-
2 after burst number 24 shall be ignored when calculating the repetition period, T, in accordance
with section A.3.1.1.2. In addition, for ELT(DT)s combined with an automatic ELT and
transmitting the 3LD aircraft operator designator in PDF-2, when activated as an ELT(DT),
transmissions shall be monitored for a period of at least 60 minutes from activation. During this
time, transmissions shall be monitored to ensure that bursts containing the 3LD in PDF-2 comply
with the burst transmission scheme in C/S T.001 Figure 2.1 and Section 2.2.1
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When activated as an Automatic ELT or if transitioning from an ELT(DT) to an Automatic ELT,
then the combined device shall commence the burst repetition requirements for a non-ELT(DT)
406 MHz beacon in compliance with section A.3.1.1.1, except that for the first 5 minutes after
activation as an automatic ELT, transmissions shall alternate between the encoded location and
the 3LD in PDF-2, starting with the encoded location.

A3.1.1.8 Repetition Period — Repetitive Testing

In the event that the testing in sections A.3.1.1.1 to A.3.1.1.7 does not demonstrate conformance
to the minimum or maximum Tr, requirements, the test may be repeated a maximum of three
times. If the test is repeated, the results for each shall be recorded in Table F.1.

A.3.1.2 Duration of the Unmodulated Carrier

The unmodulated carrier duration, T1, between the beginning of a transmission and the beginning
of the data modulation (see Figure A.3) shall satisfy the following requirement, where the values
are derived from at least 18 successive measurements:

158.4 ms <T1<161.6 ms

The maximum and minimum values of T1 are to be recorded in Table F.1.

A3.1.3 Bit Rate and Stability

The bit rate, fo , in bits per second (bps) which is measured over at least the first 15 bits of one
transmission, shall satisfy the following requirement, where the values of f» are provided from at
least 18 successive measurements:

i. for all beacons except those below 396 bps < fn < 404 bps, and
ii. for ELT(DT)s and those with RLS Location Protocol 399.6 bps < fb < 400.4 bps.
The maximum and minimum values of f, are to be recorded in Table F.1.

A.3.1.4 Message Coding

The content of the demodulated digital message shall be checked for validity and compliance with
the format for each data field, bit by bit, and the BCH error correcting code(s) shall be checked for
correctness.

The content of the digital message shall be monitored during all tests. Note that protocols that
support encoded location information (e.g., User-Location, Standard Location, National Location,
RLS Location and ELT(DT) Location) shall only be used in beacons that are designed to accept
location information from a navigation system.
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A.3.2 Modulator and 406 MHz Transmitter
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The S1 pulse starts 12 ms after the beginning of the unmodulated carrier.
The S, pulse starts at the beginning of bit 23.
The S; pulse starts not later than 15 ms after the end of S,.

Figure A.4: Definition of Measurement Intervals

A.3.21  Transmitted Frequency

Frequency measurements shall be made during each transmission, either directly at 406 MHz or
at a stable down-converted frequency, during various intervals of approximately 100 milliseconds,
as shown in Figure A.4.

The various frequency and frequency stability computations defined hereunder can all be made
using data collected from the same set of at least 18 transmissions.

A.3.2.2 Nominal Value

The mean transmission frequency, fo, shall be determined from 18 measurements of fi® made
during the interval S1 during 18 successive transmissions, as follows:

1 n
fo=fO :ﬁZfim
i=1

where n=18
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A3.221 Short-Term Stability

The short-term frequency stability shall be derived from measurements”™ of fi® and fi®® made
during the intervals Sz and Ss during 18 successive transmissions, as follows:

@ _5@)2]
1 £, _f,
O 100ms — %Z( e j

i=1

where n=18
The above relationship corresponds to the Allan variance. The measurement conditions used here
are different (i.e. dead time between two measurements). Experience, however, has shown that the
results obtained are very close to those achieved under the normal measurement conditions for the
Allan variance.

A3.22.2 Medium-Term Stability (not applicable to ELT(DT)s)

The medium-term frequency stability shall be derived from measurements of fi® made over
18 successive transmissions at instants ti (see Figure A.5).

For a set of n measurements?, the medium-term frequency stability is defined by the mean slope
of the least-squares straight line and the residual frequency variation about that line.

The mean slope is given by:

niti f. —Zn:tizn: f.
A(tn)= i=1 i:ln i:l2
nyt’ - Ztij

where n=18

To correctly measure the short-term frequency stability, it is essential that an equal number of positive and
negative phase transitions are included in the gating intervals defined as S, and Ss in Figure A.3, hence these
intervals are only approximately 100 ms duration.

¥ With a transmission repetition period of approximately 50 seconds, there will be 18 measurements during an
approximate 15 minute period (i.e. n=18). The time reference for this group of 18 measurements is to be taken
as the time of the last measurement in the group, (i.e. t,). When reporting results of the medium-term frequency
stability, the values of calculated mean slope (A) and residual frequency variation () shall be divided by the
value of the mean transmission frequency (fo), defined in section A.3.2.1.1.
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The ordinate at the origin of the least-squares straight line is given by:
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The residual frequency variation is given by:
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Figure A.5: Medium-Term Frequency Stability Measurement (not to scale)

A.3.2.3 Transmitter Power Output
A.3.23.1 Transmitter Power Output Level

The transmitter power output level shall be measured at the transmitter output. During output
power measurement, the antenna shall be replaced by a dummy load that presents to the transmitter
an impedance equal to that of the antenna under normal operation conditions. The RF losses of
any impedance matching network which is connected to the beacon only for test purposes shall be
accounted for in the power output measurement.
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The minimum and maximum values of transmitter output power measured over the full test
interval shall be reported in Table F.1.

A.3.2.3.2 Transmitter Power Output Rise Time and Power Level 1 ms Before Burst

The transmitter power output rise time may be determined on an oscilloscope by measuring the
rise time of the burst envelope from the 10% power point to the 90% power point.

The power output level, measured 1 millisecond before the 10% power point, shall be less
than -10 dBm. (Note: this can be measured using a spectrum analyzer in its "zero span™ mode, with
a wide resolution bandwidth (e.g., >3 kHz), with the beacon output signal activating the video
trigger to start a sweep). To reduce possible variation of measurement results due to noise, it is
recommended to repeat the test 10 times and average the results of the output power level 1 ms
before the burst.

The minimum and maximum values of transmitter output power measured over the full
measurements interval, the power output rise time and the power output 1 ms before burst shall be
reported in Table F.1.

A.3.2.3.3 Antenna Characteristics

The antenna characteristics test procedure is given in Annex B of this document. Successful
completion of these tests is sufficient to show that the beacon meets the antenna and radiated output
requirements for Cospas-Sarsat Type Approval. Alternative procedures may also be used to
provide equivalent information, but these procedures must be agreed by the Cospas-Sarsat
Secretariat in advance.

For antennas tested separately from beacons, either the procedures of Annex B (with “Beacon
Under Test” replaced by “Antenna Under Test” where appropriate), or equivalent conventional
antenna range test procedures may be used to demonstrate the antenna radiation pattern. In any
case, the test results for all beacons except ELT(DT)s shall demonstrate that the antenna, when
receiving an input power level of 37 dBm produces an EIRP within the limits 34 dBm to 41 dBm
for at least 90% of the measurement coordinates of Annex B, except for Figure B.5 configuration,
in which it shall produce EIRP within the limits 32 dBm to 41 dBm for at least 80% of the
measurement coordinates.

ELT(DT)s shall demonstrate that the antenna, when receiving an input power level of 37 dBm
produces an EIRP within the limits 35 dBm to 43 dBm for at least 90% of the measurement
coordinates for the test configuration described in Figure B.3 of Annex B.

A.3.2.3.4 Spurious Output

This measurement shall be performed with the beacon operating into 50 Ohms. The resolution
bandwidth for the measurement of the spurious emission levels shall be 100 Hz or less. If this
measurement is made on a spectrum analyzer, the spectrum analyzer display shall be used on a
maximum hold for a period which is long enough to integrate the entire frequency spectral
response. The 406 MHz beacon type approval test report shall include spectral plots showing
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instrumental settings of spectrum analyzer (e.g., resolution bandwidth, video bandwidth, sweep
time, frequency span, etc.) and depicting the complete 406.0 MHz to 406.1 MHz band.

A324 Modulation

The modulation sense, the modulation index, the modulation rise and fall times, and the
modulation symmetry of the bi-phase demodulated signal may be checked with an oscilloscope.

The modulation rise and fall times, tr and tr, and the modulation symmetry are defined in
C/S T.001 and are different for ELT(DT)s.

The modulation characteristics measurement™ shall be performed during the first 15 bits of the
modulated portion of the transmission and average values determined for the positive and negative
phase deviations. It is recommended to display or monitor the complete demodulated transmission.

The minimum and maximum values of the modulation index and modulation rise and fall times,
and the maximum value of modulation symmetry shall be reported in Table F.1.

A.3.3 Voltage Standing-Wave Ratio

With a matching network removed (if applicable), the transmitter shall be operated into an open
circuit for a minimum period of 5 minutes, and then into a short circuit for a minimum period of
5 minutes. Afterwards, the transmitter shall be operated into a load having a VSWR of 3:1 (pure
resistive load R < 50 Ohm i.e. R=17 Ohm), during which time the following parameters shall be
measured:

a) transmitter nominal frequency, as per para. A.3.2.1.1;
b) digital message content, as per para. A.3.1.4; and
¢) the modulation parameters, as per para. A.3.2.3.

This sequence of transmitter loads and measurements shall be performed at maximum, minimum
and ambient temperatures.

A34 Protection Against Continuous Transmission

If possible, the protection against continuous transmission shall be checked by inducing a
continuous transmission from the beacon under test. However, if the beacon manufacturer has

Any overshoot observed in the modulation index (as illustrated in Figure 2.5 of C/S T.001) can be disregarded if its
amplitude does not exceed 10% of the specification limit and its duration does not exceed 10% of a half-bit period.
This means that the overshoot can be ignored if the absolute value of the modulation index remains within these
limits. That is, the modulation index may go out of the specification limits (1.0 to 1.2 radians) momentarily following
the phase transition, provided the absolute value of the modulation index remains between 0.90 radians and 1.32
radians (1.0 - 10% and 1.2 + 10%), and returns to the normal specification in less than 0.125 ms (10% of the half-bit
period of 1.25 ms) after it departed from those limits. Any overshoots shall be analysed by the test laboratory and a
statement regarding whether they can be disregarded shall be provided as comments to items 4 or 7 of Table F.1.
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determined that this test is not feasible for his beacon, he must provide a technical explanation
which demonstrates that his design complies with the specification.

A.3.5 Oscillator Aging

Long-term frequency stability shall be demonstrated by data (e.g. oscillator manufacturer's test
data) provided by the beacon manufacturer to the test facility.

For oscillators which require compensation over the operating temperature range, measurement
results and a technical analysis shall be provided to substantiate that the medium-term stability
would remain within specification after five years “ 7.

A.3.6 Self-test Mode

The manufacturer shall provide a list of the parameters that are monitored in the self-test mode
(see Annex G). If a GNSS self-test is also provided for, this shall be noted and any additional
parameters included.

The presence of a GNSS self-test mode shall be verified for an ELT(DT). The testing of GNSS self-
test mode shall be done according to section A.3.6.3.

A.3.6.1  Testing the Self-Test Mode

The test shall verify that the self-test mode:
a) results in a single self-test burst transmission,
b) does not cause any operational mode transmissions,

¢) terminates automatically, irrespective of the switch position, immediately after
completion of the self-test cycle and indication of the self-test results, and

d) has a duration that does not exceed the maximum value declared in Annex G.

The duration of the 406 MHz burst shall be measured, the frame synchronization pattern shall
be checked and, if applicable, the encoded location checked for correct default code.

The requirement can be addressed for example by measuring the medium-term stability on a batch of oscillators
over a period of at least 6 months and extrapolating the results over 5 years. This can be achieved by testing a
batch of at least 20 oscillators which should be measured every 4 to 6 weeks over a period of at least 6 months.
The change in the medium-term slope and residual components should be calculated for each oscillator in a
batch. The extrapolated results for at least 90% of the oscillators tested shall meet the performance requirements
of the document C/S T.007. It is expected that any oscillator variants will be separately tested unless the
manufacturer can demonstrate that they are technically equivalent to the tested oscillator.

The test facility shall perform and report the results of the technical analysis to determine compliance of 406 MHz
beacons equipped with a TCXO with Cospas-Sarsat type approval requirements, per C/S IP(TCXO).
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ELT(DT)s coded with a 3LD in PDF-2 shall be checked to ensure that they transmit a long
message with default location data in PDF-1 and the rotating field and the encoded 3LD in
PDF-2 (if the ELT(DT) is capable of transmitting a 3LD in PDF-2 but has not been coded
with a 3LD then the default 3LD shall be used).

The test shall verify that activation of the Self-test Mode results in distinct indications that:
a) the self-test mode has been initiated;
b) RF-power is being emitted at 406 MHz and at 121.5 MHz, if applicable;
¢) the Self-test has passed successfully, or has failed; and

d) the beacon battery may not have sufficient energy to support beacon operation for the
manufacturer-declared minimum operating lifetime (note distinct indication of
sufficient energy is not mandatory}™*; and

&ye)  only when an RLS-capable beacon is coded with the RLS Location Protocol (i.e.,
the RLS functionality is enabled), the RLS and RLM indicator(s) operate as described
in section 4.5.4 e) of document C/S T.001.

The selfSelf-test modeMode(s) shall be tested to verify that any transmission is limited to one
self-test burst only.

For beacons with interface to external navigation device or for beacons that have an internal
GNSS receiver that is capable for independent operation, the self-test mode test at ambient
temperature shall be performed as follows. During the test, a navigation signal shall be
provided and sufficient time shall be allowed for position acquisition to be obtained by an
internal GNSS receiver or for position data to be acquired from the external navigation device,
prior to initiating a self-test.

All beacons capable of transmitting encoded location data shall be subjected to the self-test
navigation test scripts contained in Annex D.

Design data shall be provided on protection against repetitive self-test mode transmissions.

Observations and results of the Self-test Mode test shall be recorded in the Table F-E.3, and
reflected in the Summary of test results table, Table F-1.

By decision of the Cospas-Sarsat Council at its Fifty-Seventh Session, this requirement will be mandatory only for new
beacon models submitted for type approval testing after 1 January 2018, as a target, subject to further review and
consideration.
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A.3.6.2 Testing Self-test Insufficient Battery Energy

The test is aimed to verify that the beacon, when activated in self-test mode, provides a distinct
indication of Potentially Insufficient Battery Energy (PIE), i.e. that the remaining battery energy
could be not sufficient to support the manufacturer-declared minimum operating lifetime.

A.3.6.2.1 Preparing for the Test

Prior to the test, the beacon manufacturer shall declare technical parameters (see section 5, item
“V”)_

A.3.6.2.2 PIE Indication Test Procedure

The test may be performed on a separate additional test unit and shall be conducted in two steps:

- on the first step, check the self-test indication when the beacon battery has
sufficient energy to support beacon operation for the manufacturer-declared
minimum operating lifetime, and/or the PIE criteria is not met; and

- on the second step, check the self-test indication, when the test beacon battery
capacity is not sufficient to support beacon operation for the manufacturer-
declared minimum operating lifetime, and/or the PIE criteria is met.

Step-1: Verification of the Self-Test Indication of Sufficient Battery Enerqy

As applicable to the beacon design, discharge a fresh battery by operating a beacon in the worst-
case operating mode at ambient temperature for the duration corresponding to Cpo, or by the
amount indicated by the beacon manufacturer, as their criteria for triggering PIE less 30 minutes,
if this is different to Cpo, and/or make sure that the criteria to generate the PIE indication is not
yet met.

At ambient temperature, activate the test beacon in a self-test mode. Observe the beacon indication.
The test is passed successfully, if during the self-test, the test beacon does not provide a distinct
indication of insufficient battery energy (PIE indication), or (if this feature is supported by the
beacon design) the test beacon provides a distinct indication of sufficient energy.

Note: If applicable to the beacon design and implementation of PIE indication, the sub-
criteria for the absence of PIE indication can be achieved, e.g., by performing less than
the maximum recommended number of self-tests, and/or less than the maximum number
of GNSS self-tests, or by creating other PIE indication conditions declared by a beacon
manufacturer (see section 5, item “’u”).

Step-2: Verification of the Self-Test Indication of Insufficient Battery Enerqy
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After completion of Step-1, further discharge the beacon battery, and/or make sure that, as
applicable to the test beacon design, the criteria for the PIE indication is now fully met.

Note 1: The required battery discharge can be achieved by operating the test beacon in
the worst-case operating mode at ambient temperature until the residual battery energy
corresponds to Cco+30 minutes (i.e., the total discharge of a fresh battery will correspond
to the value of Cpo+ Csp-ams + 30 minutes)”, or until the amount of the residual battery
energy indicated by the beacon manufacturer as their criteria for triggering PIE indication
plus 30 minutes, if this amount is different from Cco. Alternatively, if a different method
of assessing PIE has been implemented by the manufacturer, the necessary conditions for
PIE indication can be achieved in that way, for example, by performing the remaining
number of self-tests and GNSS self-tests to reach the declared maximum numbers.

At ambient temperature, activate the beacon in the self-test mode. Observe test beacon indication.
The test is passed successfully, if during the self-test the beacon provides a distinct indication of
insufficient battery energy.

Note 2: The means to discharge the battery may be as defined by the manufacturer, this
may, for example, be achieved by activating the beacon for the required period of time,
or by running multiple self-tests, or by running GNSS self-tests, etc.

A.3.6.2.3 Reporting Results of PIE Indication Test

Record the test results/observations of PIE indication in the Table F-E.5 and reflect the test results
in the Table F-1, Test Parameter 8(a): Self-Test Mode.

A.3.6.3  Testing the GNSS Self-Test Mode

If -a GNSS self-test mode is provided, the encoded location shall be checked against the known
location to the accuracy defined in C/S T.001 paragraph 4.5.5.3 for the applicable protocols or
paragraph 4.5.5.6 for ELT(DT)s. The format flag bit shall be reported. The GNSS self-test mode
shall be tested to verify that any transmission is limited to one self-test burst only. It shall be
verified that inadvertent activation of the GNSS self-test mode is precluded.

The GNSS self-test mode shall be tested at ambient temperature to verify that:

If Csp-ams is not known and/or not declared, this value, for example, may be measured as follows:

1) Discharge the beacon battery by the value of Cpo at ambient temperature, and carry out the Operating Lifetime at
Minimum Temperature test as defined in C/S T.007 A.2.3, by operating the beacon in the worst-case mode for the
manufacturer-declared minimum operating lifetime, after which time, terminate the beacon operation.

2) Place the non-operating beacon in the ambient temperature conditions, allow at least 2 hours of soaking, activate
the beacon and operate it in the worst-case mode until the beacon can no longer meet the performance requirements
defined in document C/S T.001. The duration of the beacon fault-free operation is equivalent to Csp-awms.
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a) 1nadvertent activation of GNSS self-test mode is precluded;

b) itis limited in duration (all location protocol beacons) and number of GNSS self-test
transmissions (beacons with internal navigation devices powered by primary battery

only);

¢) a distinct indication of successful completion or failure of the GNSS self-test is
provided and for ELT(DT)s the beacon transmits a single self-test message with the
correct encoded location;

d) a separate distinct indication that the limited number of GNSS self-test attempts has
been attained is provided immediately after GNSS self-test mode activation and
without transmission of a test message or further GNSS receiver current drain; and

¢) the GNSS self-test mode terminates automatically, irrespective of the switch position,
immediately after completion of the GNSS self-test cycle and indication of the test
results.

Observations and results of the GNSS Self-test Mode test shall be recorded in the Table F-E.4,
and reflected in the Summary of test results table, Table F-1.

A.3.6.4 Testing for Repetitive Automated Interrogation of a Beacons Status

If the beacon includes a means of initiating some form of repetitive automated interrogation of its
status from either a control on the beacon, or from a remote means of activation of such a function
(e.g. an electrical control line interface to the beacon, a wireless interface etc.) then the following
test procedure shall be applied at ambient temperature only.

a)

b)

The transmitter output of the beacon shall be monitored for any transmissions at either
406 MHz or any of the radio locating signal operating frequencies (if applicable). The
beacon shall be kept in its off or non-operational status. The means of activation of the
repetitive automated interrogation of beacon status shall then be initiated and left
functioning and the output of the beacon shall be monitored for a period of time equivalent
to at least three times the repetition period of the automated interrogation system as
declared by the beacon manufacturer in Annex G. That is, if the repetition period of the
automated interrogation system is 15 minutes, then the beacon output shall be monitored
for at least 45 minutes. The means of activation of the repetitive automated interrogation
of beacon status shall then be terminated. During this monitoring period no 406 MHz or
any of the radio locating signal operating frequencies (if applicable) shall be detected at
the transmitter output that exceed a signal level of -10 dBm.

If the repetitive automated means of interrogation is meant to function while the beacon is
active, then this function will be tested as part of the normal type-approval testing to ensure
that it does not interfere with the normal operation of the beacon. However, if the repetitive
automated means of interrogation is not meant to function while the beacon is active, then
perform the following test.
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The transmitter output of the beacon shall be monitored for transmissions at 406 MHz and at any
of the radio locating signal operating frequencies (if applicable). The beacon shall then be turned
on, so that it is functioning in its normal operational status. The means of activation of the repetitive
automated interrogation of beacon status shall then be initiated and left functioning and the output
of the beacon shall be monitored for a period of time equivalent to at least three times the repetition
period of the automated interrogation system as declared by the beacon manufacturer in Annex G.
That is if the repetition period of the automated interrogation system is 15 minutes, then the beacon
output shall be monitored for at least 45 minutes. The means of activation of the repetitive
automated interrogation of beacon status shall then be terminated and then the beacon shall be
turned off / deactivated. While the beacon is turned on its output shall be monitored to ensure that
activation of the repetitive automated interrogation of beacon status does not interrupt or affect
transmissions from the beacon as would be expected under normal operation (e.g. 406 MHz bursts
occur at the correct times and contain valid messages and do not have the self-test frame
synchronization pattern, etc.).

A.3.7 Ancillary Electrical Devices in the Beacon

It is recommended that all graphs and tables which make reference to beacon burst characteristics
be annotated in a manner that identifies the times at which ancillary devices are in operation, or
when operating modes are changed.

A3.7.1  Automatically Controlled Ancillary Devices

Automatically controlled ancillary devices in the beacon (e.g. homing transmitter, Search and
Rescue Radar Transponder (SART), strobe light, etc.) must be operating for the duration of the
tests in the laboratory to ensure that they do not affect the 406 MHz signal and that the battery can
operate the full load for the manufacturer-declared minimum operating lifetime . (Note that for
beacon tests through the satellite, any homing transmitter may need to be turned off or offset from
the distress frequency, as per the national requirements of the test facility.)

A3.7.2 Operator Controlled Ancillary Devices

Type approval testing of beacons with ancillary devices under operator control shall be designed
to confirm that the ancillary devices do not degrade beacon transmission characteristics, including
frequency stability, timing, and modulation. This may be accomplished by causing the ancillary
devices that are under operator control to be activated periodically during the measurement of
these characteristics.

The timing of the periodic activation of ancillary devices shall be such that the instants of activation
and deactivation occur over the full range of times relative to the beacon transmission burst, with
the intent of detecting any effects of the activations or deactivations on the signal characteristics.
The activation-deactivation regime shall be carried out for selected intervals spaced out over the
duration of the long term tests (i.e., thermal shock test , temperature gradient test) to characterise
the performance of the beacon over the entire range of operating conditions.

The test procedure shall include the operating life tests with the ancillary devices set in the
operating mode that draws maximum battery energy. During this test the activation deactivation
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regime shall be carried out at suitable intervals. An example of test procedure for a beacon with
an operator controlled voice transceiver function is provided at Annex E.
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e
A-3:9A.3.8 Navigation System (if applicable)

Except for the position data encoding test (section A.3.8.7), the navigation input system must be
operating for the duration of all tests to ensure that it does not affect the 406 MHz signal and that
the beacon can operate for the manufacturer-declared minimum operating lifetime. For a beacon
operating with an external navigation device, navigation data input shall be provided in the same
way as it would be by an operational navigation device.

All the tests specified below shall be performed at ambient temperature. A check for valid BCH
code shall be performed throughout these tests, and any examples where the encoded BCH was
not correct shall be specifically identified in the test report and an annotation provided at item 17
of Table F.1.

A-3-9-1A.3.8.1 Position Data Default VValues

If valid navigation data is not available in the beacon memory at the time, the beacon transmits a
406 MHz message, it shall contain default values for position data bits as specified in C/S T.001.
To test this, ensure that no navigation input is present for at least 4 hours and 5 minutes (i.e.,
remove the appropriate navigation signal or navigation data input to the beacon), then activate and
operate the test beacon for 30 minutes. Verify that the default values for position data are present
in the digital message throughout this period. . Deactivate the beacon. Record the results with a
pass/fail indication at item 17 of Table F.1.

In addition, for ELT(DT)s, carry out the following test to check the location freshness:

e Apply a navigation signal (and if applicable a navigation data input) to the ELT(DT) for a
period of at least 3 minutes and then activate the ELT(DT). Ensure that the ELT(DT) is
transmitting bursts containing a valid encoded location.

e Within 20 seconds of activating the beacon, remove the navigation signal (and if applicable
the navigation data input). Accurately time the period from when the navigation signal(s)
is removed for at least 100 seconds and during this time note when the ELT(DT) transmits.

e Deactivate the ELT(DT). Decode the messages transmitted during this time and check that
bits 113 and 114 correctly change over time as the freshness of the encoded location ages.
Note that as ELT(DT)s transmit only once every 5 seconds +0 / -0.2 seconds during this
time, but the freshness requirements in bits 113 and 114 change after 2 seconds, therefore
it may be necessary to repeat this test a few times in order to accurately determine
compliance.



A-32 C/S T.007 — Issue 5 — Rev. 87
June 2021 Mareh-2021

A-3:9:2A.3.8.2 Position Acquisition Time and Position Accuracy
A3921A38.21 Position-1 Test

Conduct the test as follows:
a)—at a test location with known position

Ba) ~ (Position-1), apply the appropriate navigation signal or navigation data input to
the beacon;

e}h)  activate the beacon;

d)c)  verify that the position is acquired and entered in the digital message within the
specified time interval (1 min for external navigation device, 10 min for internal
navigation device, 5 seconds for input from all navigation devices for ELT(DT)s);

eyd) calculate the distance between the transmitted-position and the beacon known
position, and verify that this distance does not exceed:

- 500 metres for beacons with Standard, National or RLS Location protocols,

- 200 metres in the horizontal plane (2D) and within the limits of A.2.5¢c) i) and ii) in
Altitude for ELT(DT)T,

- 5.25 km for beacons with User-Location protocols; and
He)deactivate the beacon.

A3-9.22A.3.8.2.2 Position-2 Test

Conduct the test as follows:

a) change navigation data input or the navigation signal (by using GNSS RF simulator or
by moving the beacon) by more than 5 km with respect to the Position-1 of A.3.8.2.1;

b) activate the beacon;

¢) verify that the new position is acquired and encoded into the digital message within
the specified time interval (1 min for external navigation device, 10 min for internal
navigation device, 5 seconds for input from all navigation devices for ELT(DT)s);

The known beacon position shall have a 2-D location accuracy of + 10 meters or better, which may be achieved
by placing the beacon on the earth surface in a surveyed position with known geographical coordinates, or by
determining the beacon position with a high-resolution GNSS receiver.

¥ For ELT(DT)s this test shall be performed at a height of less than 4000 metres above sea level.
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d) calculate the distance between the transmitted-position and the beacon known position,
and verify that this distance does not exceed:

- 500 metres for beacons with Standard, National or RLS Location protocols,

- 200 metres in the horizontal plane (2D) and within the limits of A.2.5 ¢) i) and ii) in
Altitude for ELT(DT)s",

- 5.25 km for beacons with User-Location protocols;
¢) deactivate the beacon.

For ELT(DT)s that can accept navigation data from an external navigation device input as well as
its own internal navigation device the above two tests shall be repeated with the external input
method disabled.

Record the results to A.3.8.2.1 and A.3.8.2.2 with a pass/fail indication at item 17 of Table F.1,
and the measured values in Table F-C.5 or Table F-C.6 as appropriate. If the test had to be repeated
because initial test results failed to meet requirements, the failed tests shall also be reported and an
explanation for the failure included in the report. In such circumstances the tests shall be repeated
and reported at least 5 times in the configuration that failed.

In the case of beacons with internal navigation devices:

a) tests A.3.8.2.1 and A.3.8.2.2. (when moving the beacon) shall be conducted at a
location where the beacon has clear visibility to the available GNSS satellites; and

b) tests A.3.8.2.1 and A.3.8.2.2 shall be conducted with the beacon in all the
configurations required by Figure 4.2 as applicable per the manufacturer’s declaration
of Operational Configurations in Annex G.

A-3.9:3A.3.8.3Encoded Position Data Update Interval'

Apply the appropriate navigation signal or navigation data input to the beacon (not applicable to
ELT(DT)s), which should cause the encoded position data to update, and verify that the beacon
updates the digital message in accordance with the manufacturers declared timing regime, which
shall be between 4 minutes and 25 seconds and 15 minutes, after the time of the last update, to
which the 90 seconds may be added for the GNSS receiver acquisition. Note that due to the lack
of synchronization between the internal navigation device timing and the timing of transmissions,

The test shall be performed at an altitude of less than 4000 metres above sea level.

¥ By decision of the Cospas-Sarsat Council at its Fifty-fourth Session, beacons submitted for type approval
prior to
1 January 2017 may be tested to T.007 Issue 4 Revision 8.
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if transmissions are being used to monitor position updates then there may be up to an extra 53
seconds between updates.

Verify that the beacon updates the digital message in accordance with the manufacturer's design,
for ELT(DT)s this shall be within 2 seconds immediately prior to every 406 MHz transmission. If
the beacon design does not allow encoded position data updates, verify that the encoded position
data in the digital message does not change when the appropriate navigation signal, or navigation
data input to the beacon, are applied.

For all beacons with an internal navigation device (except ELT(DT)s), continue changing the
appropriate navigation signal once every 2 minutes by a distance of at least 1 km and no more than
30 km for beacons coded with Standard, National or RLS Location protocols, and at least 10.5 km
and no more than 30 km” for beacons coded with User-Location protocols until the end of the
manufacturer-declared minimum operating lifetime_(depending beacon type). For beacons
designed to be coded with multiple location protocol types (e.g., User, Standard, National, RLS),
this test shall be repeated once for each type of the declared protocols, however tests of the second
and subsequent protocol types shall be limited to a test period of at least 2 hours greater than the
time at which the final GNSS timing update transition occurs, as long as the manufacturer provides
a statement (section 5.1, part (n)iv), that the encoded position data update timings are identical for
all the declared protocols (except for the RLS GNSS Receiver timing, which shall also comply
with C/S T.001 section 4.5.7). Ensure that the encoded position data in the digital message changes
in accordance with the requirements of C/S T.001 section 4.5.5.4 and as declared by the
manufacturer in their location data update scheme?.

For ELT(DT)s change the navigation signal provided to the internal navigation device (by using a
GNSS RF simulator) in accordance with Annex K. Activate the ELT(DT), as defined in Annex
K, and monitor the encoded 3D positions provided by the ELT(DT) while running the simulator
scenario in Annex K, then deactivate the beacon. Accurately (to a resolution of better than 0.1
second) log the position provided to the beacon and the commencement of beacon transmissions
vs time. For each burst from the ELT(DT) compute the 3D position provided by the signal to the
beacon at the commencement of the burst (P(to)) and at the point 2 seconds before the
commencement of the burst (P(to-2)). Check that in each instance the 3D encoded location
transmitted by the ELT(DT) is within 200 metres in the horizontal plane and within 700 metres in
altitude of at least one simulated location between the two above computed positions (i.e. (P(to))
and (P(to-2))), except during the final transition in the Annex K scenario (which in effect simulates
a rapid deceleration resulting from an impact). Check that the last available location transmitted
by the ELT(DT) before impact is less than 11.1 km (6 NM) from the impact location (latitude =
13.69361° and longitude = 40.71091°) and that a location within 200 m of the impact location

™ The maximum distance above (30 km) is suggested to prevent the GNSS Receiver cold starting when the position
of the beacon is moved.

T Beacon models with a fixed value of the encoded position data update interval declared by the beacon manufacturer
in Annex G may be tested to document C/S T.007, Issue 4, Revision 8.
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(latitude = 13.69361° and longitude = 40.71091°) is transmitted not later than 15 seconds after the
impact. Also check that bits 113 and 114 in the digital message are correctly set for location
freshness.

If the ELT(DT) can accept navigation data from an external navigation device input as well as its
own internal navigation device, then the above test shall be repeated while sending location data
through the external navigation interface and over the air to the internal navigation device at the
same time. The location data that shall be sent is described in Annex K. All results, shall meet the
above requirements (i.e., horizontal accuracy, vertical accuracy and location freshness as well as
the source position requirements as defined in section 4.5.5.6 of C/S T.001).

For beacons with internal navigation devices, the tests can be performed either by changing the
beacon position or with a GNSS RF simulator to emulate the GNSS satellite downlinks.

Record the first measured position data update interval at item 17 of Table F.1. For beacons with
internal navigation devices record the encoded position update intervals throughout the test at item
17 of Table F.1.

This test can be conducted in a configuration determined between the beacon manufacturer and
the test laboratory. Unlike A.3.8.2.1 and A.3.8.2.2 this test does not have to be repeated for each
operational configuration.

A-3-94A.3.8.4Position Clearance after Deactivation

After the test A.3.8.3 deactivate and reactivate the beacon, with no navigation signal or
navigation data input to the beacon, to verify that the previous position data has been cleared and
that the correct default values are encoded in the message. Record the results with a pass/fail
indication at item 17 of Table F.1.

A-3:9-5A.3.8.5Position Data Input Update Interval

If a beacon is designed to accept position data from an external navigation device prior to beacon
activation, navigation data input should be provided and stored in the beacon memory at
intervals not longer than 20 minutes for EPIRBs and PLBs, or 1 minute for ELTSs, except
ELT(DT)s for which the interval is no longer than 2 seconds. To test this:

a) deactivate the beacon, change the initial position data, allow for the appropriate time
interval (between 20 min and 30 min for EPIRBs and PLBs or between 1 min and
1.5 min for ELTs or between 2 seconds and 3 seconds for ELT(DT)s) for the changed
position to be accepted. Remove the navigation data input to the beacon and allow the
stored position to be kept in the beacon memory for between 19 min 50 sec and 20
minutes (for EPIRBs or PLBs), or for between 50 sec and 1 minute (for ELTs except
ELT(DT)s) or for between 4 minutes and 50 seconds and 5 minutes (for ELT(DT)s).
Activate the beacon. Verify that the encoded position data is correct and corresponds
to the changed position; and

b) deactivate the beacon, change the initial position data and remove the navigation data
input to the beacon. Allow for the appropriate time interval (between 20 and 30 min for
EPIRBs and PLBs or between 1 and 1.5 min for ELTs (except ELT(DT)s) or between
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5 minutes and 5 minutes and 15 seconds for ELT(DT)s) for the stored position to be
cleared. Activate the beacon. Verify that the location fields of the message are encoded
with default values.

For beacons with internal navigation devices, a GNSS RF simulator may be used to simulate the
GNSS satellite downlinks. ldentify in Table F.1 the applicable time intervals for this test, and
record the results with a pass/fail indication at item 17 of Table F.1.

A-3-9-6A.3.8.6 Last Valid Position

Remove the appropriate navigation signals or the navigation input and verify that the last valid
position data before the loss of navigation signal is retained in the 406 MHz beacon digital message
for 4 hours (£ 5 min) from the last valid position data input. Check that position data has been
cleared and that the correct default values are encoded in the message after 4 hours (= 5 min).
Identify in Table F.1 the duration for which the last valid position data continued to be transmitted
by the beacon, and also that the correct default values were transmitted afterwards.

A-3:9-7A.3.8.7 Position Data Encoding

This test may be conducted by using a GNSS simulator”, or by substituting the output of the
navigation device with data input, which replicate the location information provided in Table D.1
for the User-Location protocol, Table D.2 for the Standard Location Protocol, Table D.3 for the
National Location, Tables D.4 for the ELT(DT) and the RLS Location protocols and Table D.5 for
the RLS Location protocol.

For beacons supporting multiple types of data interfaces with an external navigation device, this
test shall be performed for each external interface variant. Only the highest data stream baud rate
shall be tested.

For beacons not capable of updating the encoded position data after beacon activation,
modification shall be made to the test scripts to allow position data changes to be accepted prior
to beacon activation. See Footnote 1 associated with the scripts in Tables D.1, D.2 and D.3.

This test may be conducted either by the test laboratory or the manufacturer. The results shall be
provided in the formal report as per Appendix C to Annex F. If performed by the beacon
manufacturer, the manufacturer shall provide the test laboratory with the required test results for
verification and inclusion in the test report with content as required or equivalent to Appendix G
to Annex F (Part F.7). The test laboratory shall check the results provided by the manufacturer for
correct format and content, or, if not provided, or the manufacturer requests verification, perform
the test, and annotate Table F.1 with “V” if the beacon performed as required for all the scripts
tested.

* If a GNSS simulator is used the internal data line from the GNSS device to the beacon must be monitored to ensure
the correct position information is being provided to the beacon
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A-3-9-8A.3.8.8 RLM Reception Verification

In the Test Configuration 8 (see Figure 4.2) for all beacon types, except ELT(AF) for which Test
Configuration 6 shall be used, activate the beacon encoded with the RLS Location Test Protocol.
Check if the beacon indicates reception of the Test RLM message as indicated in document C/S
T.001 Section 4.5.7.3.

A%—9—8—1A3881 Moffset TESt

Set up the beacon under test such that it is possible to monitor when the GNSS Receiver in the
beacon is active (i.e., powered up and providing position and related data) and inactive, and it is
possible to monitor the data output from the GNSS Receiver that is providing position and related
data to the rest of the beacon electronics. A specially modified beacon (test unit) may be required
for this test, thus this test may be performed using either the second beacon or another beacon as
defined in Section 4.3.

This test shall be performed by the type approval test facility. This test may be carried out at any
time during the testing sequence”.

Set up the beacon under test in an area where it can send 406-MHz signals and clearly receive
navigation data to fully test the RLS closed-loop functionality, e.g., in an open area with a clear
view of the sky.

Set up the necessary test equipment to enable the functioning of the GNSS Receiver and its data
output to be monitored. It shall be possible to either store the information received at the GNSS
Receiver data output for later analysis or to decode this data in real time such that the message
stream provided can be correctly decoded and interpreted.

Ensure that the beacon is correctly coded with the RLS Location Test Protocol as per C/S T.007
Annex C. Carry out a self-test and ensure that the encoded 15 Hex ID equates to one of those
indicated in Table A.2. Note that each of the 15 Hex IDs indicated in the table corresponds to the
appropriate Mofrset Value, which is used to re-activate the GNSS receiver.

Table A.2. 15 Hex ID values used in Mgfiset and UTC Tests

RLS Protocol 15-HEX ID value Corresponding Mogsset Value
RLS Location Test 193BFFA11FBFDFF 1
Protocol with MMSI
RLS Location Test 193BF7E031BFDFF 55
Protocol

* Note it may be necessary to coordinate this test with both the relevant MCC and the Return Link Service Provider
(RLSP) in order to ensure that test signals are correctly routed through the ground segment and the appropriate RLM
is sent.
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Note: Only one of the above protocols needs to be tested. If the beacon is capable of being
programmed with both protocols, the protocol used for TA testing shall be defined by the beacon
manufacturer.

Turn the beacon on at any ton time between 5 minutes and 20 minutes past any natural hour (e.g.,
between 09:05 and 09:20, between 15:05 and 15:20 etc.) and check the following:

a)

¢)

g)

h)

1)

that within 5 seconds of the beacon transmitting an initial RLS request through the RLS
Location Test Protocol there is a visual indication of an RLS request;

that bits 109 to 114 in the 406 MHz transmitted message are ‘100001°;

that the GNSS Receiver turns on (becomes active) within 5 seconds of the beacon
activation;

monitor the GNSS Receiver data output and determine how long it takes after becoming
active before the Receiver starts to output UTC in whichever recognised IEC 61162-1
approved sentence (e.g., GNS, ZDA etc.) the manufacturer has defined for this purpose;

monitor the GNSS Receiver and ensure that it remains in active mode for a period of at
least 30 minutes after beacon activation, or, for beacons only capable of processing
Type-1 RLMs, until such time as the conditions in g) below are met, after which time
it may turn off, or remain on, or turn on and off one or more times;

during the above 30 minute period monitor the RLS indicator and note at what time it
changes state to indicate receipt of an RLS request acknowledgement
(i.e., receipt of an RLM);

monitor bits 109 to 114 in the next 406 MHz transmitted message after the RLS
indicator changes state and ensure that bits 109 to 114 change to ‘101001°, after which
time, for beacons only capable of processing Type-1 RLMs, the test may be stopped
and the beacon turned off for a minimum period of 15 minutes before commencing the
next test;

Note, that for beacons only capable of processing Type-1 RLMs tests h) to k)
inclusive below do not apply.

monitor the GNSS Receiver and ensure that it either is on or turns on at Moffset Minutes
+/- 5 seconds in the same natural hour, , if (ton +30) <= Moffset, Or at Moffset Minutes + 5
seconds in the next natural hour, if (ton +30) > Mofrset (e.g., if the beacon was first
activated at 10:11 check to ensure that it either is on or turns on again at 11hours Mofset
minutes * +/--5 seconds, if Moffset < 41);

monitor the GNSS Receiver and ensure that it remains in active mode for a minimum
period of 15 minutes after which time it may turn off (or remain on, or turn off and on
one or more times as the manufacturer may choose to specify, consistent with other
requirements of this document);

monitor the GNSS Receiver for a further hour and ensure that it either is on or turns on
at Mofrset minutes + +/--5 seconds after the next natural hour (e.g., if the beacon was first
activated at 10:11 check to ensure that it either is on or turns on again this time at 11
hours Moffset minutes ++/- 5 seconds, if Moffset >41, or at 12 hours Moffset MiNUtes + +/-
5 seconds, if Moffset <41);
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k)

D

Note, that if Mofset IS >=41 then the beacon should have already activated at
11 hours Motfset Minutes.

monitor the GNSS Receiver and ensure that it remains in active mode for a minimum
period of 15 minutes, after which time the test may be stopped and the beacon turned
off;

record the results of the test and observations in the Table F.1, test parameter 18; and

m) leave the beacon turned off for a minimum period of 15 minutes before commencing

the next test.

A3-9-82A.3.8.8.2 UTC Test

With the equipment and beacon test set up as in A.3.8.8.1 above, turn the beacon on at any time
between 5 minutes and 20 minutes past any natural hour (e.g., between 09:05 and 09:20, between
15:05 and 15:20 etc.) and check the following:

a)

b)
c)

g)

h)

that within 5 seconds of the beacon transmitting an initial RLS request through the RLS
Location Test Protocol there is a visual indication of an RLS request;

that bits 109 to 114 in the 406 MHz transmitted message are ‘100001,

that the GNSS Receiver turns on (becomes active) within 5 seconds of the beacon
activation;

monitor the GNSS Receiver data output and determine how long it takes after becoming
active before the Receiver starts to output UTC in whichever recognised IEC 61162-1
approved sentence (e.g., GNS, ZDA etc.) the manufacturer has defined for this purpose;

monitor the GNSS Receiver data output to check for the presence of a valid position in
whichever recognised IEC 61162-1 approved sentence (e.g., GNS, RMC etc.) the
manufacturer has defined for this purpose. Between 15 seconds and 45 seconds after
first obtaining a position deny the beacon access to any satellite signals for the next
portion of this test. Monitor the GNSS Receiver data output and ensure that no further
time and / or position updates are received;

monitor the beacon transmitted signal and ensure that it contains the location of the
beacon to within 500m accuracy and that bits 109 to 114 in the 406 MHz transmitted
message are still ‘100001°;

monitor the GNSS Receiver and ensure that it remains in active mode for a minimum
period of 30 minutes after which time it may turn off (or remain on, or turn off and on
one or more times as the manufacturer may choose to specify, consistent with other
requirements of this document);

monitor the GNSS Receiver and ensure that it either is on or turns on at Motfset minutes
+ +/--5 seconds in the same natural hour, if (ton +30) < Moffset, Or at Moffset Minutes + 5
seconds in the next natural hour, if (ton +30) > Mofrset (€.9., if the beacon was first
activated at 10:11 check to ensure that it either is on or turns on again at 10 hours Motfset
minutes + +/-5 seconds, If Mofiset > 41, or at 11 hours Mofrset minutes = 5 seconds, if
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)

k)

D

Motrset < 41). Note that this test ensures that the internal clock within the beacon is
functioning correctly in the absence of UTC;

monitor the GNSS Receiver and ensure that it remains in active mode for a minimum
period of 15 minutes after which time it may turn off (or remain on, or turn off and on
one or more times as the manufacturer may choose to specify, consistent with other
requirements of this document);

monitor the beacon’s transmitted signal and ensure that it still contains the location of
the beacon to within 500 m accuracy, and that bits 109 to 114 in the 406 MHz
transmitted message are still ‘100001°;

monitor the GNSS Receiver for a further hour and ensure that it either is on or turns on
at Mosfset Minutes +/- 5 seconds after the next natural hour (e.g., if the beacon was first
activated at 10:11 check to ensure that it either is on or turns on again this time at
11hours Moffset Mminutes +/- 5 seconds, if Moffset > 41, or at 12 hours Moffset minutes+/- 5
seconds, if Motfset <41 );

Note that if Morrset IS >=41 then the beacon should have already activated at 11 hours
Moftset minutes.

within 10 seconds to 20 seconds of the GNSS Receiver required Mofiset turn-on time,
allow the beacon access to the satellite signals for the remaining portion of this test;

monitor the GNSS Receiver and ensure that it remains in active mode for a minimum
period of 15 minutes or, for beacons only capable of processing Type-1 RLMs , until
such time as the conditions in test 0) below are met, at which point the GNSS receiver
may turn off;

during the above 15 minute period monitor the RLS indicator and note at what time it
changes state to indicate receipt of an RLS request acknowledgement (an RLM); and

monitor bits 109 to 114 in the next 406 MHz transmitted message after the RLS
indicator changes state and ensure that bits 109 to 114 change to ‘101001°, after which
time the test may be stopped and the beacon turned off.

A-3-9.8.3A.3.8.8.3 RLS Indication Test

Correctness of the RLS indication shall be verified during RLS test, and, where appropriate, during
testing of other test parameters by taking necessary observations of the test beacon indication. The
results of the test shall be recorded in the Table F.1, Test Parameter 18, for observations of the
following beacon indication:

a)

b)

the unique distinct indication RLS request, which shall be provided within 5 seconds
after the beacon transmits an initial RLS request, and until a valid Test RLM message
is received, or the beacon is switched off, or the beacon battery is expired (this
indication shall be verified as part of the test, described in section A.3.8.8.1, item a));

the RLS indication is readily and clearly visible to the user in direct sunlight, at a
distance of 1 meter from the beacon, when the beacon is operated in all declared
operational configurations (this shall be verified during satellite qualitative test);
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¢) RLS indication remain inactive at all times when the beacon is encoded with any
protocol other than the RLS Location Protocol or RLS Location Test Protocol (absence
of the RLS indication shall be verified during all tests, when a test beacon is encoded
with protocols other than the RLS Location Protocol or RLS Location Test Protocol,
including the Beacon Coding Software test);

d) distinct indication that the RLM Type-1 or Test RLM has been received, which shall
be provided within 5 seconds after the RLM has been received until either the beacon
is deactivated or the beacon battery is expired (this indication shall be verified during
the test, described in section A.3.8.8.1, item f)); and

e) the beacon only provides the indication of receipt of the RLM Type 1 or Test RLM,
which contain the beacon 15 Hex ID (this indication shall be verified, as part of the
Position Data Encoding Test, test script 7 of Table D-5).

A-3-9-8:4A.3.8.84 RLS GNSS Receiver Satellite Tracking

For RLS capable beacons equipped with a single-constellation GNSS receiver, the beacon
manufacturer shall provide a written declaration with supporting details demonstrating that the GNSS
receiver used in their RLS capable beacon is configured to maximise reception of GNSS satellites in
view above 5 degrees of elevation of the associated RLS provider’s GNSS constellation.

For RLS capable beacons which are equipped with a multi-constellation GNSS receiver the following
test shall be performed.

A-3-9.85A.3.8.85 Introduction

This test is designed to ensure that the GNSS receiver in the beacon is capable of receiving signals
from the satellites in view above 5 degrees elevation within the relevant RLS constellation. This
test may be performed by either the beacon manufacturer or the Cospas-Sarsat test facility. If
performed by the beacon manufacturer then an annotated results file shall be provided to the test
facility, so that they can verify the results obtained.

A3:9-86A.3.8.8.6 Setup

This test requires a specially configured type approval beacon fitted with a new battery pack, for
the avoidance of doubt, it is not acceptable to just test a GNSS receiver in isolation. The GNSS
receiver shall be configured such that it is permanently on and the output of the GNSS receiver
shall be connected to a data logger and configured to output NMEA or equivalent proprietary
sentences that provide details of the satellites being tracked (e.g., NMEA 0183 GSV (GNSS
Satellites in View) sentence). There shall be a method of time stamping the data provided, such as
by linking it to another output sentence (e.g., NMEA 0183 ZDA (Time and Date)) or by having
the data logger time stamp the incoming data.

The data logger shall be capable of recording the NMEA or equivalent proprietary sentences being
output by the GNSS receiver, at least once every minute for a minimum of 24 hours. Only those
sentences applicable to the RLS provider’s GNSS constellation need to be recorded. The sentences
shall be time stamped in some way.
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The test may be performed either outside, with a clear view of the sky in all directions above 5
degrees in elevation, or with the use of a GNSS simulator. If a GNSS simulator is used, then it
shall be able to produce, as a minimum, a full GPS satellite constellation and a full satellite
constellation of the relevant RLS service provider. The simulator shall be adjusted to produce a
signal level at the input to the beacon under test of around -130 dBm. The simulator shall initially
run in real time, using its current location, time and date and shall provide all of the appropriate
satellites in view at that time and place from, as a minimum, both the GPS and RLS constellations.

Note, if using a simulator, then if required, rather than just leaving the simulator running
in real time, it is permissible to jump ahead in time between each data logging event to the
start of the next event.

A-3-9.8-7A.3.8.8.7 Test Procedure

The test is intended to gather data on the satellites in view of the RLS service provider’s
constellation, as detected by the GNSS receiver in the beacon, over a period of 15 minutes every
hour for 12 hours and compare this with the actual satellites in view, in order to assess how well
the receiver tracks all the satellites in view.

The beacon under test shall either be placed outside on level ground with a clear view of the sky,
or in the test chamber with the simulator as appropriate. Note if using a simulator, then great care
shall be taken to ensure that the beacon under test cannot also receive signals from overhead GNSS
satellite constellations.

The beacon under test shall be connected to the data logger and the simulator shall be turned on
(if applicable). The beacon shall then be turned on and shall be left on for a period of between 12
hours and 12 hours plus 15 minutes (this period may be less if using a simulator and jumping time
ahead). During this entire time the output of the GNSS receiver shall be monitored by the data
logger and the received sentences shall be time stamped and stored for subsequent analysis. During
the test the data shall be monitored on a regular basis to ensure that the correct NMEA or equivalent
proprietary sentences are being time stamped and recorded. At the end of the time period the
beacon and all the test equipment shall be turned off.

A3:9.8:8A.3.8.8.8 Data Analysis

The beacon manufacturer or the test facility (as applicable) shall establish which satellites in the
RLS service provider’s constellation were operational at the time of the test, by reviewing the
published satellite health data for the satellite constellation in question. That is the list of the RLS
service provider’s satellites providing navigation signals at the time of the test. Care shall be taken
to ensure that any satellites that only provided navigation data for a part of the test period were
actually above the horizon at the test site at this time, otherwise they shall be discarded.

The beacon manufacturer or the test facility (as applicable) shall then review the constellation data
for the time and date of the test and determine for the first 15 minutes of each hour of the test
which satellites were more than 5 degrees above the horizon for the entire 15 minute time period.
This list of satellites shall then be compared to those satellites that were received during that same
time period.
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A-3-9.8.0A.3.8.8.9 Pass / Fail Criteria

The beacon under test shall have detected at least 90% of the RLS provider’s GNSS satellites
above 5 degrees over the horizon at least once in each 15 minute test period.

A3-10A.3.9 Method of Activation and Cancellation Message Test (ELT(DT) only)

The following tests are specific to ELT(DT)s only and are designed to check for correct activation
and deactivation of the ELT(DT) coupled with the transmission of the Cancellation Message at the
appropriate time, as defined in C/S T.001.

All the tests specified below shall be performed at ambient temperature, and test results reported
in the Test Parameter 20 of the Table F.1. A check for valid BCH codes shall be performed
throughout these tests, and any examples where the encoded BCH was not correct shall be
specifically identified in the test report and an annotation provided at the Test Parameter 20 of
Table F.1.

A3101A.39.1 Activation and Deactivation Tests

The control lines into the ELT(DT) shall be activated in the sequences identified in Table A.2 and
the correct indications in the beacon transmitted digital message shall be checked.

A3-10-2A.3.9.2 Cancellation Message Tests

When performing the tests identified in Table A.2 the transmissions from the ELT(DT) shall be
monitored. The ELT(DT) shall transmit a Cancellation Message each time that it is deactivated
(i.e., at the initiation of Tests 5, 7, 11, 13, 18a, 19, 24a and 25, as specified in Table A.2). The
Cancellation Message shall be checked to ensure that it meets the following:

a) transmitter nominal frequency, as per para. A.3.2.1.1;
b) transmitter power output, as per para. A.3.2.2.1;

¢) digital message content, as per para. A.3.1.4 and C/S T.001 Section A3.3.8.5 and
Figure A.11;

d) the modulation parameters, as per para. A.3.2.3;
e) first cancellation transmitted message occurs within 5 seconds of deactivation;

f) there are 10 cancellation messages transmitted at intervals of 10 seconds +/- 0.5
seconds; and

g) after transmitting 10 cancellation messages the ELT(DT) ceases transmitting.
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Table A.3: ELT(DT) Activation and Deactivation Tests

Control Lines” Message
Bits Status
Test Auto Auto ELT(DT)
No | Activation Activation Manual Bit Bit Status’
by beacon | by external | Activation | 107 | 108
means
1 Disabled Disabled Disabled N/A | N/A ARMED
2 Disabled Enabled Disabled 1 0 ON
3 Disabled Enabled Enabled 0 0 ON
4 Disabled Disabled Enabled 0 0 ON
5 Disabled Disabled Disabled N/A | N/A ARMED
6 Disabled Enabled Disabled 1 0 ON
7 Disabled Disabled Disabled N/A | N/A ARMED
8 Disabled Disabled Enabled ON
9 Disabled Enabled Enabled 1 0 ON
10 Disabled Enabled Disabled 1 0 ON
11 Disabled Disabled Disabled N/A | N/A ARMED
12 Disabled Disabled Enabled ON
13 Disabled Disabled Disabled N/A | N/A ARMED
14 Enabled Disabled Disabled 0 ON
15 Enabled Disabled Enabled 0 0 ON
16 Enabled Enabled Enabled 1 0 ON
17 Enabled Disabled Enabled 0 0 ON
18a | Disabled * Disabled Disabled | N/A | N/A | ARMED
18b | Enabled ® Disabled Disabled ON
19 Disabled Disabled Disabled N/A | N/A ARMED
20 Enabled Disabled Disabled 0 1 ON
21 Enabled Enabled Disabled 1 0 ON
22 Enabled Enabled Enabled 0 0 ON
23 Enabled Enabled Disabled 1 0 ON
24a Disa.bIGdi Disabled Disabled N/A N/A ARMED
24b | Enabled® Disabled Disabled 0 1 ON
25 Disabled Disabled Disabled N/A | N/A ARMED

* The terms “Enabled” and “Disabled” as used for the ELT(DT) Control Lines are intended to be generic and apply to
whatever means of ELT(DT) activation the beacon manufacturer has implemented e.g. hardwired control lines, logic
levels, switches, data bits, ARINC labels etc.

 ARMED indicates that the ELT(DT) is not transmitting any 406 MHz signals. ON indicates that the ELT(DT) is
transmitting 406 MHz distress signals.

f Manually deactivating the ELT(DT) is assumed to reset the “automatic activation by the beacon” (e.g. resetting the
G-switch or means of deformation).

§If the ELT(DT) has a separate means of resetting the “automatic activation by the beacon” then this condition applies
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A3-10.3A.3.9.3 Reactivation Tests

The transmissions from the ELT(DT) shall again be monitored during this test. The ELT(DT)
shall be activated by one of the means defined in Table A.2 above and shall then be deactivated.
Approximately half  way through the Cancellation Message sequence
(i.e. approximately 50 seconds after deactivating the ELT(DT)) the ELT(DT) shall be reactivated
by one of the means defined in Table A.2 above.

The transmissions from the ELT(DT) shall be monitored to ensure that the ELT(DT) immediately
ceases transmitting the Cancellation Message as soon as it is reactivated and it then immediately
reinitiates the alert sequence and transmits a valid alert message within 5 seconds after reactivation.

A3-11A.3.10 Testing Beacon Controls
A.3.10.1 Testing Self-Test and GNSS Self-Test Controls

To determine if a beacon malfunctions, and begins to transmit more than one self-test transmission
as required by document C/S T.001, section 4.5.4, it shall be tested, at ambient temperature only,
in the following way.

a) For beacons that have a common self-test and GNSS self-test control, or other
functions, where the only differentiation between these modes of operation is the
amount of time that the control is operated, establish the minimum time interval from
initial activation of the control until the initiation of the GNSS self-test or other
functions, ‘X seconds’. Apply test i) below but only maintain the control in the self-test
activation mode for X-1 seconds and then release it. Then apply test ii), as detailed
below.

a) For beacons where either self-test function is initiated by the release of the control,
rather than by its activation, the following tests shall be conducted as stated, except
that there shall be no self-test transmissions from the beacon while the control is
activated and no more than a single self-test transmission when the control is
released.

b) For all other beacons:

i. the self-test controls shall be operated and where possible maintained in the
self-test activation mode (e.g. if the self-test is activated by a push button,
then this shall be held down) for a period of at least 2 minutes longer than
the specified maximum duration of the self-test. During this time it shall be
ascertained that there is a single self-test transmission and that the beacon
returns to its rest state on completion of the self-test cycle, even if the self-
test control is still engaged.

ii. If the beacon is equipped with a GNSS self-test mode then the GNSS self-
test control(s) shall be activated and, where possible, the(se) control(s) shall
be then maintained in this condition for a period of at least 5 minutes longer
than the maximum time duration of the GNSS self-test as defined by the
manufacturer. During this time it shall be ascertained that there is no more
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than a single self-test transmission and that the beacon returns to its rest
state on completion of the GNSS self-test cycle, even if the GNSS self-test
control is still engaged.

Reflect observations of the beacon behaviour in the report, and annotate Table F.1 with “\* if the
beacon performed as required for all the tests.

A.3.10.2 Testing Operational Controls

To determine if a beacon malfunctions and begins to transmit more frequently than is required by
C/S T.001 Sections 2.2.1 and 4.5.6, it shall be tested, at ambient temperature only, in the following
way:

a) All manual operational controls designed to activate the beacon (e.g. On, Remote
On, etc.) shall be activated and where possible maintained in an operational mode
(e.g., if the On function is activated by a push button, then this shall be held down)
for a period of at least 3 minutes longer than the manufacturer declared time to
transmit the first 406 MHz distress message.

b) Where possible, both the self-test control(s) and the operational controls shall be
activated together and be maintained in this condition for a period of at least 3
minutes longer than the manufacturer declared time to transmit the first 406 MHz
distress message:

I. by activating the self-test / GNSS self-test and after approximately 2
seconds also activating the operational control(s),
ii. by activating the operational control(s) and after approximately 5 seconds
also activating the self-test / GNSS self-test;
For beacons with an automatic means of beacon activation (e.g., water activation,
G-switch, etc.), tests a) and b) above shall be repeated once the beacon has first
been activated by the automatic means

The beacon shall be turned off between each test. In all conditions it shall be ascertained that the
beacon does not transmit more than one self-test burst and does not transmit distress bursts more
frequently than the repetition period defined in C/S T.001 Section 2.2.1. In addition during test b)
ii) above, it shall be ascertained that the beacon continues to remain in the ‘on’ condition and
instead does not activate the self-test function and transmit a self-test burst.

Reflect observations of the beacon behaviour in the report, and annotate Table F.1 with “\” if the
beacon performed as required for all the tests.

- END OF ANNEX A -
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B.1

ANNEX B: ANTENNA CHARACTERISTICS

SCOPE

This Annex describes the measurement procedure to verify the antenna characteristics of 406
MHz distress beacons defined in document C/S T.001. Alternative procedures, including the
use of a shielded anechoic room, are acceptable if they provide equivalent information and
have minimal impact on Cospas-Sarsat operations.

B.2
B.2.1

B.2.2

B.3
B.3.1

GENERAL TEST CONFIGURATION

The antenna characteristics of the Beacon Under Test (BUT) shall be measured in an open
field test site or a shielded anechoic room. In accordance with the guidance provided at
Section 4.5, the beacon shall be tested in configuration(s) that simulate the ground
conditions in which the beacon might be expected to operate.

A measuring antenna located at a horizontal distance of 3 metres from the BUT shall be
used to measure the emitted field strength. In order to make measurements at all the
required azimuths the BUT will have to be rotated through 360°, and to make
measurements at the required elevation angles the measuring antenna will have to be
moved vertically. The BUT shall be equipped with a fresh battery and the test shall be
performed at ambient temperature.

Prior to each open field test site transmission, the appropriate national authorities
responsible for Cospas-Sarsat and radio emissions shall be notified.

In order to keep the potential disturbance to the Cospas-Sarsat System to a minimum,
these antenna tests shall be conducted using a beacon operating at its nominal repetition
rate and coded with the test protocol of the appropriate type and format. Transmission of
any continuous wave (CW) signal from a signal generator in the 406.0 - 406.1 MHz band
is strictly forbidden.

TEST SITE

The test site shall be an area clear of any obstruction such as trees, bushes or metal fences
within an elliptical boundary of dimensions shown in Figure B.1. Objects outside this
boundary may still affect the measurements and care shall be taken to choose a site as far
as possible from large objects or metallic objects of any kind.
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B.3.2

B.3.3

B.3.4

D=3m

/
I

The terrain at an outdoor test site shall be flat. Any conducting object inside the area of
the ellipse shall be limited to dimensions less than 7 cm. A metal ground plane or wire
mesh enclosing at least the area of the ellipse and keeping the same major and minor axis
as indicated in Figure B.1 is preferred (indicated as ground plane “A” in figures B.2
through B.5). If this is not practical then a surface of homogeneous good soil (not sand or
rock) is satisfactory. All electrical wires and cables shall be run underground or under the
ground plane. The antenna cable shall be extended behind the measuring antenna along
the major axis of the test site for a distance of at least 1.5 metres from the dipole elements
before being routed down to ground level.

All precautions shall be taken to ensure that reflections from surrounding structures are
minimized. No personnel shall be within 6 metres of the BUT during actual
measurements. Test reports shall include a detailed description of the test environment.
Reports shall specifically indicate what precautions were taken to minimize reflections.

Weather protection enclosures may be constructed either partially or entirely over the site.
Fibreglass, plastics, treated wood or fabric are suitable materials for construction of an
enclosure. Alternatively, the use of an anechoic enclosure is acceptable.

Major Diameter = 2D P

* __________________________ /Coaxial Cable
Minor Diameter = \/§ *D

(€—D12 | p b D > 402 P e
\ /  Receiver
5 / ) (field strength meter or
U?]Z(Ca?qrest spectrum analyzer)

___________________________________ v

Minimum area (ellipse)
to be free of reflecting
objects

Figure B.1: Test Site Plan View
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B.4 GROUND PLANE AND BEACON INSTALLATION
B.4.1

In accordance with the guidance provided at Section 4.5 the beacon shall be tested in the
configurations that simulate the ground conditions in which the beacon might be expected
to operate (see Figure 4.1). Descriptions of the test configurations are provided at Figures
B.2 through B.5.

B.4.2

The applicable ground plane configurations, as described in Figures B.2 through B.5, will
be decided by Cospas-Sarsat on the basis of technical considerations relevant to the
beacon operation and information provided by the manufacturer. If there is any doubt in
respect of the test configurations that must be tested, the beacon manufacturer and the
type approval facility shall contact the Cospas-Sarsat Secretariat prior to the start of
testing.

3 metres

Measuring
Antenna |

[ A
Antenna Under Test
\ R h = elevation
Copper or aluminium PLB Under Test
Ground Plane\ \Ir—l 0 H
(125 cm radius) 1

Thin plastic container only “Turntable _
used in PLB PFD tests X= -7*5 metres

/

Ground Plane A

RF Receiver
Tuned to beacon’s transmit frequency

Figure B.2: Test Configuration for “PLB-like” Devices
(e.g. PLB, survival ELT, automatic portable ELT)
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3 metres
Measuring
Antenna ~— |
[ r A
Antenna Under Test
. R h = elevation
Copper or aluminium Ground Plane
(125 cm radius) A \ 0
L 1 T 1 * v H
Thin plastic container -U ~
Turntable X =75 metres
Conductive foil around PLB v
PLB Under Test

Ground Plane A

RF Receiver
tuned to beacon’s transmit frequency

Figure B.2a: Test Configuration for PLBs on PFDs with Non-Integral Antennas
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< 3 metres >
Measuring
Antenna ~— |
l A
R [
Antenna Base (mounted on ground plane) : Antenna Under Test h = elevation
Copper or aluminium Ground 0 l
Plane (125 cmradius) 1 . * H
Ground.Plane A 1 [—Beacon under Test X = 75 metres
RF Receiver

Tuned to beacon’s transmit frequency

Figure B.3: Test Configuration for “Fixed ELT-like” Devices (including ELT(DT)s)
(i.e., beacon with an antenna designed to be mounted on a metal surface)

< 3 metres >
Measuring
Antenna\
Antenna Under Test
Antenna Base h = elevati
Floating Line = elevation
Copper or aluminium Ground
Plane (125 cm radius) ~ N | H
Continuous Ground Plane —EPIRB under Test
X= 75 metres
Turntable
Ground Plane A~__ v ‘
RF Receiver

Tuned to beacon’s transmit frequency

Figure B.4: Test Configuration for “EPIRB-like” Devices
(i.e., beacons designed to operate while floating in water)
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3 metres >
Beacon Under Test h = elevation
Non-conductive structure that\HL‘ 0
raises the beacon 0.45 metres A H
above Ground Plane A~ |
RF absorbing material that provides a minimum of X = .45 metres
15dB attenuation of reflected 406 MHz" signal 1 1
RF Receiver

Ground Plane A

Tuned to beacon’s transmit frequency

Figure B.5: Additional Test Configuration for all Devices that Might be Required to

Operate Without a Ground Plane”

Major Diameter = 2D >

RAM Material

..
S

~.
..

.
N,
.

/Coaxial Cable

4 1.2 metres min Y
(P - % > “4-Di2 P} e
\ 1.2 metres min 7 Receiver
. | 7 (field strength meter or
M -0 oo TR v > spectrum analyzer)
p=3m e

Minimum area (ellipse)
to be free of reflecting

objects
Figure B.6: Test Site Plan View with RAM Material

* The dimensions of the RF absorbing material: minimum length of 3.6 metres, minimum width of 2.4 metres and equally
spaced either side of the major axis “D” (see Figures B.1 and B.6), maximum height of 0.4 metres.
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B.5S
B.5.1

B.5.2

B.5.3

MEASURING ANTENNA

The radiated field of the BUT antenna shall be detected and measured using a tuned
dipole. This dipole antenna shall be positioned at a horizontal distance of 3 metres from
the test / pivot position in the centre of the ground plane, or its equivalent, to the phase /
calibration centre of the dipole measuring antenna and mounted on a non-conducting
vertical mast that permits the height of the measuring antenna to be varied sufficiently to
measure the beacon EIRP at elevation angles ranging from 10 to 50 degrees.

Referring to Figures B.2 through B.5, the height at which the measuring antenna must be
elevated on the supporting mast for a specific elevation angle 6 is calculated as follows:

h =3 (tan 6) metres
and
H=h+X

where,

X is the reference height
(0.45 metres or 0.75 metres depending upon the test configuration)

h* is the height of the measuring antenna relative to the reference height X,

0 is the desired angle of elevation as indicated on Figures B.2 through B.5
(at reference height X),

H s the height of the measuring antenna above the ground plane A.

As the measuring antenna is vertically elevated, the distance (R) between the BUT
antenna and the measuring antenna increases. The distance (R) is a function of the
elevation angle (0) and it is calculated as follows:

R = 3 metres
cosO

The antenna factor (AF) of the measuring antenna at 406 MHz must be known. This factor
is normally provided by the manufacturer of the dipole antenna or from the latest antenna

The centre of the measuring dipole antenna is used as the reference to determine its height.
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calibration data. It is used to convert the induced voltage measurement into electric field
strength.

B5.4

Since the value of AF depends on the direction of propagation of the received wave
relative to the orientation of the receiving antenna, the measuring dipole should be
maintained perpendicular to the direction of propagation. In order to minimize errors
during measurement, it is recommended to adopt this practice (Figure B.7). If the
measuring antenna cannot be maintained perpendicular to the direction of propagation
(Figure B.8), a correction factor must be considered due to the gain variation pattern of
the measuring antenna. For a dipole, the corrected antenna factor (AFc) is calculated as

follows:
AF
AFe =%
and
p _ COs (90 x sin 0)
coso
where: AF is the antenna factor from paragraph B.5.3,

0 is the elevation angle,
P* is the correction factor for the dipole antenna pattern.

Measuring Antenna

\ Mast

><—>
T
r

3 meters

Figure B.7: Measuring Antenna Perpendicular to the Direction of Propagation

Gain Varlaten ....................... Measuring Antenna

The correction factor (P) is equal to 1 when the measuring antenna elements are maintained pRrpendicular to the
direction of propagation. P is therefore equal to 1 when the measuring antenna is horizontallyy polarized at any
elevation angle. The correction factor applies only to vertically polarized measurements.
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Cos (90 * Sin 0) L_
P= [ Mast
Cos 6
0
| U
* - 3 meters -

Figure B.8: Measuring Antenna NOT Perpendicular to the Direction of Propagation

B.6 BEACON TRANSMITTING ANTENNA

The BUT antenna may have been designed to transmit signals in the 406.0 — 406.1 MHz
frequency band, and also at 243 MHz and 121.5 MHz, and also to conduct power to a strobe
light mounted above the antenna. It is possible that the radiated signal will be composed of an
unknown ratio of vertically and horizontally polarized waves. For this reason, consideration
shall be given to the type of antenna and its radiated field. The results shall encompass all
wave polarizations. The antenna pattern and field strength measurements should provide
sufficient data to evaluate the antenna characteristics.

B.7 RADIATED POWER MEASUREMENTS

B.7.1
Prior to each open field test site transmission, the appropriate national authorities
responsible for Cospas-Sarsat and radio emissions shall be notified.

B.7.2
The test provides data which characterises the antenna by measuring the vertically and
horizontally polarised waves.

B.7.3 Measurement Requirements

The BUT shall be transmitting normally with a fresh battery. The signal received by the
measuring antenna shall be coupled to a spectrum analyzer or a field strength meter and
the radiated power output shall be measured during the beacon transmission. An example
of a power measurement made with a spectrum analyzer during the unmodulated portion
of a beacon transmission is illustrated in Figure B.9. The receiver shall be calibrated
according to the range of levels expected, as described in Section B.8.
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Measurements* shall be made at the azimuth and elevation angles indicated in the table

below.
Test Configurations Azimuth Angle in Degrees Elevation Angle in Degrees (+£3°)
Rotated about the Antenna Axis
(*3°)

Figures B.2, B.3and B.4 0, 30, 60, 90, 120, 150, 180, 210, 10, 20, 30, 40, 50

240, 270, 300 and 330
Figure B.5 0, 90, 180, 270 10, 20, 30, 40, 50
Figures B.2 and B.2a — 0, 30, 60, 90, 120, 150, 180, 210, 10, 20, 30, 40, 50
PLB on PFDf 240, 270, 300 and 330

B.7.3.1 Test Configurations for PLBs declared for use on Personal Flotation Devices

(PFDs) as well as On Ground and Above Ground

PLBs declared for use on PFDs, as well as on ground and above ground, in accordance with Figure
4.1 and the manufacturer’s declaration in Annex G, shall be tested as follows:

a) the PLB shall be subjected to a standard above ground test in the Test Configuration Figure
B.5;

b) the PLB shall be subjected to a on ground test in the Test Configuration Figure B.2 or B.2a
- PLB on PFD, with the PLB (or the non-integral antenna) placed in a thin plastic container
on the raised ground plane as shown in Figure B.2, and the PLB shall be dry for this test; and

The measuring antenna should be linearly polarized and positioned twice to align with both the vertical and horizontal
components of the radiated signal in order to measure the total EIRP as described in section B.7.2.2.

T The intent of the Figure B.2 and B.2a - PLB on PFD test is to ensure that salt water does not have a detrimental effect
on the performance of the PLB under test or the antenna on PLBs with non-integral antennas. This test is to be
performed by placing the PLB (or the non-integral antenna) in a thin plastic container with a flat bottom on the B.2
ground plane, such that there is no more than a 1 mm gap between the base of the PLB (or the non-integral antenna)
and the ground plane. For PLBs with non-integral antennas, any antenna counterpoise supplied as a part of the
antenna for installation on the PFD shall be laid flat in the bottom of the plastic container. For PLBs with non-
integral antennas, the PLB shall be mounted under the raised ground plane and covered in conductive foil, any
spare cable between the PLB and the antenna shall be secured next to the PLB under the foil. The EIRP of the PLB
is then measured with the PLB (or the non-integral antenna) remaining dry. After which without moving the PLB
(or the non-integral antenna) it shall be gently sprayed with a 5% by weight solution of salt water such that water
can be seen running from the surface of the PLB (or the surface of the non-integral antenna) and any pockets or
crevices on the PLB are filled up with salt water (not applicable to PLBs with non-integral antennas) and there is
between 1mm and 5mm of water in the base of the container, then the EIRP measurements shall be repeated. If
during testing there is any sign of the PLB (or the non-integral antenna) drying out, then it shall be sprayed again to
keep it “‘wet’ throughout all the second set of tests.
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c) the test in b) above shall be repeated but with the PLB (or the non-integral antenna) kept
‘wet’ for the duration of the test.

B.7.4 EIRP and Antenna Gain Calculations

The following steps shall be performed for each set of measured voltages and the
results recorded:

Step 1: Calculate the total induced voltage Vrec in dBV using

_ 2 . \2
Vrec(dBV) =20log VoV

where:
Vv and Vh are the induced voltage measurements (in volts) when the measuring
antenna is oriented in the vertical and the horizontal plane respectively.
Step 2: Calculate the field strength E in dBV/m at the measuring antenna using
E (dBV/m) = Vrec + 20 log AFc + Lec

where:

V'rec IS the calculated signal level from Step 1 (dBV)

AFc is the corrected antenna factor as defined in paragraph B.5.4

L. is the receiver system” attenuation and cable loss (dB)

Step 3: Calculate the EIRP and the Gi

Using the standard radio wave propagation equation:

J(30x Pt(Watts) x Gi)
R (metres)

E(Volts/metre) =

and
Pt(Watts) x Gi = EIRP

the EIRP for each set of angular coordinates is obtained from

2 2
EIRP (Watts) = =1

*

The receiver system attenuation is compensated for when performing the calibration procedure (section B.8).
Otherwise, it shall be calculated separately.
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and the antenna gain from

2 2
G|:E XR
30 x Pt

where:

R is the distance between the BUT and the measuring dipole antenna
calculated in section B.5.2

Pt is the power transmitted into the BUT antenna

Gi is the BUT antenna numerical gain relative to an isotropic antenna

E is the field strength converted from Step 2 into volts/metre

B.8 TEST RECEIVER CALIBRATION

In order to minimize measurement errors due to frequency response, receiver linearity and
cable loss, the test receiver (which may be a field strength meter or a spectrum analyzer) shall
be calibrated as follows:

a)

b)

Connect the equipment as shown in Figures B.2 through B.5, as appropriate. Install the
BUT as described in Section B.4.

Turn on the BUT for normal transmission. Set the receiver bandwidth to measure the
power of the transmission. An example using a spectrum analyzer to measure the
unmodulated portion of the transmission is illustrated in Figure B.9. The same receiver
bandwidth shall be used during the antenna measurement process. Tune the receiver
for maximum received signal. Position the measuring antenna in the plane (horizontal
or vertical) that gives the greatest received signal. Rotate the BUT antenna and
determine an orientation which is representative of the average radiation field strength
(not a peak or a null). Record the receiver level.

Disconnect the measuring antenna and feed the calibrated RF source to the receiver
through the measuring antenna cable. Adjust the signal source to give the same receiver
level recorded in (b) above.

Disconnect the calibrated RF source from the measuring antenna cable and measure its
RF output with a power meter.

Reconnect the calibrated RF source to the measuring antenna cable and adjust the gain
calibration of the receiver for a reading which is equal to the power.
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B.9
B.9.1

B.9.2

B.9.3

B.9.4

B.9.5

ANTENNA POLARIZATION MEASUREMENT

Provide the measured induced voltage in Table F-B.2 (for configurations described in
Figures B.2 through B.4) and annotate the results as described in section B.10.2 below.
An analysis of the raw data (Vv, Vh) obtained during the antenna test conducted with the
beacon in configurations B.2 through B.4 should be sufficient to determine if the
polarization of the BUT antenna is linear or circular. There is no requirement to evaluate
the sense of polarization for Figure B.5.

If the induced voltage measurements Vv and Vh for at least 80% of all angular coordinates
(azimuth, elevation) differ by at least 10 dB, the polarization is deemed to be linear. The
polarization shall be declared as vertical or horizontal depending upon whether Vv or Vh
is greater.

If more than 20% of the induced voltage measurements (Vv, Vi) are within 10 dB of each
other, the BUT antenna is considered to be circularly polarized. Since the sense of the
polarization must be right hand circular polarized (RHCP), determine the polarization
using the following method and report the results.

Compare the signals received at an elevation angle of 40° for each specified azimuth angle
using known right-hand circularly-polarized (RHCP) and left-hand circularly-polarized
(LHCP) antennas. The circularly polarized antenna that receives the maximum signal
obtained from measurements at the required azimuth angles determines the sense of
polarization.

In the case of inclined linear beacon antennas, EIRP measurements may be performed
directly using a RHCP measuring antenna with known antenna factor at 406 MHz. In this
case the requirements of section B.10 shall be directly applied to the EIRP results. If the
results are in accordance with C/S T.007 requirements, then the antenna should be
accepted regardless of any circularly polarized component of the signal.

Report the measurement results in Table F-B.2.
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B.100 ANALYSIS OF RESULTS
B.10.1

Enter the sense of the antenna polarization, determined per Section B.9, into Table F.1.

B.10.2

Provide the measured EIRP levels” in Table F-B.1 (for configurations described in
Figures B.2 through B.4, and Table F-B.3 (for Figure B.5). Verify that the BUT produces
a field equivalent to an EIRP in the ranges indicated in the table below.

Test Configurations EIRP Required
Figures B.2, B.3, and B.4 | 32 dBm to 43 dBm’ for at least 90% of the measurement points
Figure B.3 ELT(DT) only | 34 dBm to 45 dBm for at least 90% of the measurement points

Figure B.5 30 dBm to 43 dBm for at least 80% of the measurement points
Figure B.2 and B.2a — 32 dBm to 45 dBm? for at least 90% of the measurement points
PLB on PFD?$

Specifically annotate Table F-B.1, F-B.2 and F-B.3:

a) with highlighted text, to indicate all the EIRP values that are not within the ranges
indicated above;

b) with stricken-out text, to indicate any EIRP levels that were removed from
consideration for calculating the EIRP maximum and minimum values at the end of
life; and

¢) with highlighted text, to indicate all induced voltage measurements that are within 10
dB of each other, and with stricken-out text to indicate the measurements that were
taken out of consideration.

* For beacons with external/remote antennas, the calculations of EIRP/Antenna Gain (Table F.E-1) and analysis of
EIRPminmax oL Shall be presented separately for the minimum and maximum values of the declared antenna assembly
cable loss at 406 MHz.

¥ The 32 dBm to 43 dBm limit is calculated from the specifications of Transmitter Power Output (37 dBm + 2 dB)
and Antenna Gain characteristics (-3dBi to +4dBi).

¥ The 34 dBm to 45 dBm limit is calculated from the specifications of Transmitter Power Output (36 - 39 dBm) and
Antenna Gain characteristics (-2dBi to +6dBi).

§ The 32 dBm to 45 dBm limit is calculated from the specifications of Transmitter Power Output (37 dBm + 2 dB)
and Antenna Gain characteristics (-3dBi to +6dBi).
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B.10.3

For the set of measurements identified in Section B.10.2, the overall maximum (EIRPmax)
and minimum (EIRPmin) EIRP values shall be determined.

B.10.4

A power loss factor (EIRPLoss) shall be determined” to correct for what the power output
would be after the beacon had operated at minimum temperature for the manufacturer-
declared minimum operating lifetime. The value of EIRPLoss shall be entered in Table
F.1 and also at Appendix B to Annex F. This value shall be subtracted from the results in
Section B.10.3 and entered in Appendix B to Annex F and item 15 of Table F.1 as
EIRPmaxeoL and EIRPmin EoL.

B.10.5 Recalculation of EIRP Results

For recalculation of the original EIRP values and re-evaluation of EIRP minmax eoL the following
guidance shall be used:

a) recalculate EIRP values of the original test campaign for all beacon-antenna combinations
and all applicable test configurations by correcting the EIRP values for all measurement
points in the Tables F-B.1 and F-B.3, taking into account:

- differences in Ptamb (measured during the Transmitter Power Output test) between the
original and current test campaigns,

- minimum and maximum antenna cable losses, as declared by the beacon manufacturers
in the Annex G;

b) annotate the recalculated EIRP test results as described in section B.10.2;
c) identify EIRPmin and EIRPmax values for further calculation of EIRPmin/max eoL;

d) recalculate EIRPLoss by taking into account the values of Pt ams and Pt eoL (determined
form results of the Operating Lifetime at Minimum Temperature test) related to the current
test campaign, as applicable;

e) recalculate the values of EIRPmin/max EoL;

f) include in the test report the following information and test results:

* The loss factor (EIRPLoss) is defined as the minimum transmitter power measured during the operating lifetime at
minimum temperature test subtracted from the maximum transmitter power measured at ambient temperature during
the transmitted power output test (i.e. EIRPLoss = Ptams - PteoL).
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- annotated Tables F-B.1 and F-B.3 for all test configurations and beacon-antenna system
configurations from the original type-approval test campaign;

- detailed explanations of EIRP adjustments due to changes in the antenna cable loss,
and values of Ptamb, Ptmin, and EIRPLoss ;

- annotated recalculated Tables F-B.1 and F-B.3 for all beacon-antenna system
configurations and applicable test configurations, provided separately for minimum
and maximum antenna cable loss (if applicable) and re-evaluated EIRPminmax EoL,
related to the current test campaign; and

g) if necessary, apply the measurement uncertainty of 0.5 dB to the specification limits, and
highlight in the Tables F-B.1 and F-B.3 the measurement points to which the measurement
uncertainty of 0.5 dB was applied.

B.11 ANTENNA VSWR MEASUREMENT

This section is not applicable to beacons with integral antennas, nor for tests conducted in the
configuration described at Figure B.5.

B.11.1

The antenna VSWR of the BUT shall be measured at the input of the antenna (or the
matching network if applicable) using an acceptable VSWR measurement technique, to
be described in the test report.

B.11.2

Numerous precautions are necessary in VSWR measurement to avoid errors due to the
effect of nearby conducting objects on the antenna current distribution.

B.11.3

The VSWR measurement shall be performed with the BUT mounted in the configurations
that were used for the previously described antenna test (i.e. configurations B.2 through
B.4 as appropriate).

B.11.4

Report the measured results in Table F.1. The antenna VSWR at the nominal value of the
transmitted frequency in the 406.0 — 406.1 MHz frequency band shall not exceed a 1.5:1
ratio.
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B1i5—
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If the antenna VSWR exceeds the 1.5:1 ratio but remains less than 1.8:1" at the nominal

REF 10.0 dBm ATTEN 20 dB A MKR 406.02505

AL -

10 dB/ /

CENTER  406.02500 VBW 1 kHz SPAN 50.00
MHz7 . leHz

operational frequency, and if the antenna EIRP is evaluated by direct measurements’ and
is within the limits specified in section B.10, the beacon can still be considered as meeting
the Cospas-Sarsat requirements. However, in this case, Cospas-Sarsat type approval will
be deemed as valid only for the beacon-cable-antenna configuration tested (with specific
cable type and length) and the antenna should not be used with any other beacon/cable*
without further type approval testing.

Figure B.9: RF Measurement During Preamble

- END OF ANNEX B -

Provisions of section A.1 in respect of impedance matching network apply.

T In the case when the separated antenna was previously tested for type approval with an ELT, the direct EIRP
measurement may be replaced with an analysis showing that the EIRP of the beacon-antenna combination would be
within the limits specified in Section B.10.2 of Annex B. The analysis must address the actual measured beacon
output power and the impedance mismatch between the beacon and the cable loaded with the ELT antenna.

t A special tag should be provided on the antenna cable with a warning that the length of the cable should not be
changed.
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ANNEX C: BEACON CODING TO BE USED FOR EVALUATING
BEACON MESSAGE CODING

If the beacon is designed to operate with a protocol that requires any of the following data elements,
the values programmed into the beacon for evaluating beacon message coding (Table F.1 item 16)
shall be in accordance with Table C.1. Examples of each requested beacon message protocol shall
be included in the test report as per Tables F-D.1, F-D.2, and F-D.3.

Table C.1: Coding Values for Beacon Message Coding Testing

Value
As required by the specific protocol

Data Element
Format Flag

Protocol Flag As required by the specific protocol

Country Code 201

Protocol Code As required by the specific protocol
MMSI 999999

Radio Call Sign XPAO2

Cospas-Sarsat Type Approval Certificate Number 999

Cospas-Sarsat RLS Type Approval Certificate 959

Number or National RLS Number
Beacon Serialised Number 99

bits 43-66

National 18 bits ID Number (binary) 011100000100011001
RLS 2 bits Beacon Type Number (binary) 11
ELT(DT) Location Test protocol: bits 41-42 00

all “1”’s

Any National Use Data Elements

Default values as specified in C/S T.001

Aircraft Registration Marking

C7518

Aircraft Operator Designator and a serial number

AAA500

Aircraft 24-bit Address

11472655 (Base 10 representation)

Aircraft 24-bit Address and 3LD in PDF-2
(ELT(DT)s with rotating PDF-2 field)

PDF-1 - 11472655 (Base 10 representation)
PDF-2-3LD=YYY

TAC with Serial Number and 3LD in PDF-2
(ELT(DT)s with rotating PDF-2 field)

PDF-1 - TAC =999, Serial Number = 99
PDF-2-3LD=YYY

Specific Beacon

Assume only 1 beacon on vessel or aircraft

Non-Protected Data Field

Default values specified in C/S T.001

Auxiliary Radio Locating Device

*

As appropriate for the beacon design

Manual / Automatic Activation

As appropriate for the beacon design’

- END OF ANNEX C -

In cases where the beacon has several variants (i.e. with and without an automatic activation capability, with and without
a121.5 MHz homer), the report shall provide examples of the coding assuming automatic activation and the 121.5 MHz
homer.



D-1 C/S T.007 — Issue 5 — Rev. 67
June 2021 Mareh-2021

ANNEX D: NAVIGATION SYSTEM TEST SCRIPTS

This test shall be conducted by inputting (e.g. in the form of NMEA sentences from a PC) the test
scripts provided below” into the beacon and monitoring the beacon output digital message (ensure
that the beacon position data update interval is not modified/reduced during this test in order to
reduce test time). The test scenario shall be implemented in the order indicated, and the beacon
shall not be turned-off until after all the scenarios have been completed. The procedure shall be
completed for each location protocol type (i.e. Standard, National, RLS or User) for which type
approval is being requested.

The test results shall be reported in the format provided at Tables F-C.1, F-C.2, F-C.3, F-C.4 and
F-C.5.

Table D.1: User-Location Protocol Procedure

Script” Value of Encoded Location Bits BCH Required  Value  of
Transmitted by Beacon Correct | Encoded Location Bits'
@)
1. Turn on beacon ensuring that | Bits 108-132= Bits 108-132= OFEOFFO

navigation is not provided to the
beacon. Record the value of
encoded location bits.

2. Keeping the beacon active, | Bits 108 — 132= Bits 108-132= 1001000
apply the following navigation Response time for beacon
data to the beacon: to  transmit  correct
0° 0 min 59 sec South, Number of seconds after providing encoded location must be
0° 0 min 57 sec West. navigation data that beacon less than 62.5 sec.

transmitted the above encoded
When the beacon transmitted | location information: ___
message changes, record the new
encoded location bits and the
duration of time the beacon took
to update.

* For beacon models not capable of updating the encoded position data after beacon activation, use the modified
procedure for test scripts 2-10, as follows. Instead of keeping the beacon active and applying navigation data to the
beacon, the test beacon shall be turned off and then, after the required navigation input is provided, the test beacon
shall be turned on.

T The hexadecimal values reported in this column are calculated by converting the binary value of the data required
by column two into a hexadecimal value, apart from Bit 108 which remains a binary (0 or 1) character, leading zeros
must not be suppressed. For example the following bits 0 1100 0011 0000 1111 0110 1001 would be expressed as
0C30F69.
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Script”

Value of Encoded Location Bits
Transmitted by Beacon

BCH
Correct

Q)

Required  Value  of
Encoded Location Bits'

3. Keeping the beacon active,
change the navigation input to
the beacon to:

0° 0 min 53 sec North,

0° 0 min 51 sec East.

When the beacon transmitted
message changes, record the new
encoded location bits.

Bits 108-132=

Bits 108-132= 0000000

4. Keeping the beacon active,
change the navigation input to
the beacon to:

0° 11 min 10 sec North,

179° 47 min 7 sec East.

When the beacon transmitted
message changes, record the new
encoded location bits.

Bits 108-132=

Bits 108-132= 0006B3C

5. Keeping the beacon active,
change the navigation input to
the beacon to:

0° 11 min 3 sec South,

179° 46 min 0 sec West.

When the beacon transmitted
message changes, record the new
encoded location bits.

Bits 108-132=

Bits 108-132= 1007B3C

6. Keeping the beacon active,
change the navigation input to
the beacon to:

89° 15 min 8 sec South,

89° 0 min 1 sec East.

When the beacon transmitted
message changes, record the
new encoded location bits.

Bits 108-132=

Bits 108-132= 1B28590

7. Keeping the beacon active,
change the navigation input to
the beacon to:

89° 16 min 10 sec South,

89° 0 min 1 sec West.

When the beacon transmitted
message changes, record the new
encoded location bits.

Bits 108-132=

Bits 108-132= 1B29590

8. Keeping the beacon active,
change the navigation input to
the beacon to:

89° 59 min 4 sec North,
179° 59 min 54 sec West.
When the beacon transmitted
message changes, record the
new encoded location bits.

Bits 108-132=

Bits 108-132= 0B41B40
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9. Keeping the beacon active, Bits 108-132= Bits 108-132= 0B3CB40
change the navigation input to
the beacon to:
89° 57 min 59 sec North,
179° 59 min 24 sec East.
When the beacon transmitted
message changes, record the new
encoded location bits.
10. Keeping the beacon active, | Bits 108-132= Bits 108-132= 14918A7

change the navigation input to
the beacon to:

36° 30 min 0 sec South,

138° 29 min 59 sec West.

When the beacon transmitted
message changes, record the new
encoded location bits.

Self-Test Navigation Test Scripts

11.Turn the beacon off.

Ensure that navigation data is not
provided to the beacon then
activate the Self-Test. Record
the value of encoded location
bits in the self-test message.

Bits 108-132=

Bits 108-132= OFEOFFO

12. Continuously  apply the
following navigation data to the
beacon:

0° 0 min 59 sec South,

0° 0 min 57 sec West.

Activate the Self-Test. Record
the value of encoded location
bits in the self-test message.

Bits 108 — 132=

Bits 108-132= OFEQFFO
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Table D.2: Standard Location Protocol Procedure

data to the beacon:

0° 0 min 59 sec South,

0° 0 min 57 sec West.

When the beacon transmitted
message changes, record the new
encoded location bits and the
duration of time the beacon took
to update.

Number of seconds after providing
navigation data that beacon
transmitted the above encoded
location information:

Script” Value of Encoded Location Bits BCH Required Value of Encoded
Transmitted by Beacon Cor\;ect Location Bits’
)
1. Turn on beacon ensuring that | Bits 65-85= Bits 65-85= OFFBFF
navigation is not provided to the | Bits 113-132= Bits 113-132= 83EOF
beacon. Record the value of
encoded location bits.
2. Keeping the beacon active, | Bits 65-85= Bits 65-85= 100400
apply the following navigation | Bits 113-132= Bits 113-132= 8420E

Response time for beacon to
transmit correct encoded
location must be less than
62.5 sec.

3. Keeping the beacon active,
change the navigation input to
the beacon to:

0° 0 min 53 sec North,

0° 0 min 51 sec East.

When the beacon transmitted
message changes, record the new
encoded location bits.

Bits 65-85=
Bits 113-132=

Bits 65-85= 000000
Bits 113-132= 8360D

4. Keeping the beacon active,
change the navigation input to
the beacon to:

0° 11 min 10 sec North,

179° 47 min 7 sec East.

When the beacon transmitted
message changes, record the new
encoded location bits.

Bits 65-85=
Bits 113-132=

Bits 65-85= 000ACF
Bits 113-132= 0F222

* For beacon models not capable of updating the encoded position data after beacon activation, use the modified
procedure for test scripts 2-11, as follows Instead of keeping the beacon active and applying navigation data to the
beacon, the test beacon shall be turned off and then, after the required navigation input is provided, the test beacon
shall be turned on.

T The hexadecimal values reported in this column are calculated by converting the binary values of the data required
by column two into hexadecimal values, as follows: Bits 65-85 hexadecimal apart from Bit 65 which remains a binary
(0 or 1) character, leading zeros must not be suppressed. For example the following bits
10000 0111 1110 1111 0001 would be expressed as 107EF1. Bits 113-132 all hexadecimal, leading zeros must not
be suppressed. For example the following bits 0000 1000 1011 1111 0010 would be expressed as 08BF2.
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5. Keeping the beacon active,
change the navigation input to
the beacon to:

0° 34 min 55 sec North,

179° 35 min 59 sec East.
When the beacon transmitted
message changes, record the
new encoded location bits.

Bits 65-85=
Bits 113-132=

Bits 65-85= 0012CE
Bits 113-132= 93A60

6. Keeping the beacon active,
change the navigation input to
the beacon to:

0° 11 min 3 sec South,

179° 46 min 0 sec West.

When the beacon transmitted
message changes, record the new
encoded location bits.

Bits 65-85=
Bits 113-132=

Bits 65-85= 100ECF
Bits 113-132= OFA10

7. Keeping the beacon active,
change the navigation input to
the beacon to:

89° 15 min 8 sec South,

89° 0 min 1 sec East.

When the beacon transmitted
message changes, record the new
encoded location bits.

Bits 65-85=
Bits 113-132=

Bits 65-85= 1B2964
Bits 113-132= 80A00

8. Keeping the beacon active,
change the navigation input to
the beacon to:

89° 16 min 10 sec South,

89° 0 min 1 sec West.

When the beacon transmitted
message changes, record the
encoded location bits.

Bits 65-85=
Bits 113-132=

Bits 65-85= 1B2D64
Bits 113-132= 84E00

9. Keeping the beacon active,
change the navigation input to
the beacon to:

89° 59 min 4 sec North,
179° 59 min 54 sec West.

When the beacon transmitted
message changes, record the
new encoded location bits.

Bits 65-85=
Bits 113-132=

Bits 65-85= 0B46D0
Bits 113-132= 03801

10. Keeping the beacon active,
change the navigation input to
the beacon to:

89° 57 min 59 sec North,

179° 59 min 24 sec East.

When the beacon transmitted
message changes, record the new
encoded location bits.

Bits 65-85=
Bits 113-132=

Bits 65-85= 0B42D0
Bits 113-132= 08009
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11. Keeping the beacon active,
change the navigation input to
the beacon to:

36° 30 min 0 sec South,

138° 29 min 59 sec West.

When the beacon transmitted
message changes, record the
new encoded location bits.

Bits 65-85=
Bits 113-132=

Bits 65-85= 14962A
Bits 113-132= 80200

Self-Test Navigation Test Scripts

12. Turn the beacon off. Bits 65-85= Bits 65-85= OFFBFF
Ensure that navigation data is | Bits 113-132= Bits 113-132= 83EQOF
not provided to the beacon then

activate the Self-Test. Record

the value of encoded location

bits in the self-test message.

13. Continuously apply the | Bits 65-85= Bits 65-85= OFFBFF
following navigation data to the | Bits 113-132= Bits 113-132= 83EQF

beacon:

0° 0 min 59 sec South,

0° 0 min 57 sec West.

Activate the Self-Test. Record
the value of encoded location
bits in the self-test message.
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Table D.3: National Location Protocol Procedure

data to the beacon:
0° 0 min 59 sec South,
0° 0 min 57 sec West.

When the beacon transmitted
message changes, record the new
encoded location bits and the
duration of time the beacon took
to update.

Number of seconds after providing
navigation data that beacon
transmitted the above encoded
location information:

Script” Value of Encoded Location Bits BCH Required Value of Encoded
Transmitted by Beacon Cor\;ect Location Bits'
)
1. Turn on beacon ensuring that | Bits 59-85= Bits 59-85= 3F81FEOQ
navigation is not provided to the | Bits 113-126= Bits 113-126= 27CF
beacon. Record the value of
encoded location bits.
2. Keeping the beacon active, Bits 59-85= Bits 59-85= 4002000
apply the following navigation Bits 113-126= Bits 113-126= 284E

Response time for beacon to
transmit  correct encoded
location must be less than
62.5 sec.

3. Keeping the beacon active,
change the navigation input to
the beacon to:

0° 0 min 53 sec North,

0° 0 min 51 sec East.

When the beacon transmitted
message changes, record the new
encoded location bits.

Bits 59-85=
Bits 113-126=

Bits 59-85= 0000000
Bits 113-126= 26CD

4. Keeping the beacon active,
change the navigation input to
the beacon to:

0° 11 min 10 sec North,

179° 47 min 7 sec East.

When the beacon transmitted
message changes, record the new
encoded location bits.

Bits 59-85=
Bits 113-126=

Bits 59-85= 0019678
Bits 113-126= 060D

* For beacon models not capable of updating the encoded position data after beacon activation, use the modified
procedure for test scripts 2-11, as follows. Instead of keeping the beacon active and applying navigation data to the
beacon, the test beacon shall be turned off and then, after the required navigation input is provided, the test beacon

shall be turned on.

T The hexadecimal values reported in this column are calculated by converting the binary values of the data required
by column two into hexadecimal values, as follows: Bits 59-85 hexadecimal apart from Bits 59, 60 and 61 which form
For example the following bits
101 1000 0000 1100 1111 0101 0000 would be expressed as 580CF50. Bits 113-126 hexadecimal apart from Bits
113 and 114 which form a decimal character (0 to 3), leading zeros must not be suppressed. For example the following
bits 10 1111 0000 1100 would be expressed as 2F0C.

a decimal character (0 to 7), leading zeros must not be suppressed.
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5. Keeping the beacon active,
change the navigation input to
the beacon to:

0° 10 min 55 sec North,
179° 51 min 1 sec East.
When the beacon transmitted
message changes, record the
new encoded location bits.

Bits 59-85=
Bits 113-126=

Bits 59-85= 001567A
Bits 113-126= 2710

6. Keeping the beacon active,
change the navigation input to
the beacon to:

0° 11 min 3 sec South,

179° 46 min 0 sec West.

When the beacon transmitted
message changes, record the
new encoded location bits.

Bits 59-85=
Bits 113-126=

Bits 59-85= 401B677
Bits 113-126= 0740

7. Keeping the beacon active,
change the navigation input to
the beacon to:

89° 15 min 8 sec South,

89° 0 min 1 sec East.

When the beacon transmitted
message changes, record the
new encoded location bits.

Bits 59-85=
Bits 113-126=

Bits 59-85= 6CA0B20
Bits 113-126= 06C0

8. Keeping the beacon active,
change the navigation input to
the beacon to:

89° 16 min 10 sec South,

89° 0 min 1 sec West.

When the beacon transmitted
message changes, record the
new encoded location bits.

Bits 59-85=
Bits 113-126=

Bits 59-85= 6CA2B20
Bits 113-126=21C0

9. Keeping the beacon active,
change the navigation input to
the beacon to:

89° 59 min 4 sec North,

179° 59 min 54 sec West.

When the beacon transmitted
message changes, record the
new encoded location bits.

Bits 59-85=
Bits 113-126=

Bits 59-85= 2D03680
Bits 113-126= 0701

10. Keeping the beacon active,
change the navigation input to
the beacon to:

89° 57 min 59 sec North,
179° 59 min 24 sec East.
When the beacon transmitted
message changes, record the
new encoded location bits.

Bits 59-85=
Bits 113-126=

Bits 59-85= 2CF5680
Bits 113-126= 2009
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11. Keeping the beacon active,
change the navigation input to
the beacon to:

36° 30 min 0 sec South,

138° 29 min 59 sec West.

When the beacon transmitted
message changes, record the new
encoded location bits.

Bits 59-85=
Bits 113-126=

Bits 59-85= 523F14F
Bits 113-126= 2040

Self-Test Navigation Test Scripts

12. Turn the beacon off. Bits 59-85= Bits 59-85= 3F81FEOQ
Ensure that navigation data is not | Bits 113-126= Bits 113-126= 27CF
provided to the beacon then

activate the Self-Test. Record

the value of encoded location

bits in the self-test message.

13. Continuously apply the | Bits 59-85= Bits 59-85= 3F81FEOQ
following navigation data to the | Bits 113-126= Bits 113-126= 27CF

beacon:

0° 0 min 59 sec South,

0° 0 min 57 sec West.

Activate the Self-Test. Record
the value of encoded location
bits in the self-test message.
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Table D.4: ELT(DT) and RLS" Location Protocol Procedure

Altitude = 2000m

When the beacon transmitted
message changes, record the new
encoded location bits and the
duration of time the beacon took
to update.

transmitted the above encoded
location information:

Script Value of Encoded Location Bits BCH Required Value of Encoded
Transmitted by Beacon Correct | Location Bits'
Q)

1. Turn on beacon ensuring that | Bits 67-85= Bits 67-85 = 3FDFF
navigation is not provided to the | _. _ . _
beacon. Record the value of Bits 115-132= Bits 115-132 = 21FOF
encoded location bits. Bits 109-112= Bits 109-112 = F
2. Keeping the beacon active, | Bits 67-85= Bits 67-85 = 40200
apply the following navigation . Ao . 120 =
data to the beacon: Bits 115-132= Bits 115-132 = 2210E
0° 0 min 59 sec South, Bits 109-112= Bits 109-112 = 4

. 0 57 sec W Number of seconds after providing Response time for beacon to
0° 0 min 57 sec West. navigation data that beacon transmit  correct encoded

location must be less than
62.5 sec.

3. Keeping the beacon active,
change the navigation input to
the beacon to:

0° 0 min 53 sec North,
0° 0 min 51 sec East.
Altitude = 5600.4m

When the beacon transmitted
message changes, record the new
encoded location bits.

Bits 67-85=
Bits 115-132=
Bits 109-112=

Bits 67-85 = 00000
Bits 115-132 = 21BOD
Bits 109-112 = A

* Note that Altitude and the results for Bits 109-112 in Table D.4 above only apply to ELT(DT)s.

T The hexadecimal values reported in this column are calculated by converting the binary values of the data required
by column two into hexadecimal values, as follows: Bits 67-85 hexadecimal apart from Bits 67, 68 and 69 which form
For example the following bits
010 1000 0000 1100 1111 would be expressed as 280CF. Bits 115-132 hexadecimal apart from Bits 115 and 116
which form a decimal character (0 to 3), leading zeros must not be suppressed. For example the following bits
101111 0000 1100 0110 1010 would be expressed as 2FOC6A.

a decimal character (0 to 7), leading zeros must not be suppressed.
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Script Value of Encoded Location Bits BCH Required Value of Encoded
Transmitted by Beacon Correct | Location Bits'
Q)
4. Keeping the beacon active, | Bits 67-85= Bits 67-85 = 00168
change the navigation input to | . _ . _
the beacon to: Bits 115-132= Bits 115-132 = 366CD
0° 11 min 10 sec North, Bits 109-112= Bits 109-112=9
179° 47 min 7 sec East.
Altitude = 5599.6m
When the beacon transmitted
message changes, record the new
encoded location bits.
5. Keeping the beacon active, | Bits 67-85= Bits 67-85 = 00966
change the navigation input to | . _ . _
the beacon to: Bits 115-132= Bits 115-132 = 35C90
1° 10 min 55 sec North. Bits 109-112= Bits 109-112 =0
178° 51 min 1 sec East.
Altitude = -100m
When the beacon transmitted
message changes, record the
new encoded location bits.
6. Keeping the beacon active, | Bits 67-85= Bits 67-85 = 40368
change the navigation input to | . _ . _
the beacon to: Bits 115-132= Bits 115-132 = 362E0
0° 11 min 3 sec South, Bits 109-112= Bits 109-112 =0
179° 46 min 0 sec West.
Altitude = 1m
When the beacon transmitted
message changes, record the new
encoded location bits.
7. Keeping the beacon active, | Bits 67-85= Bits 67-85 = 6CCB2
change the navigation input to | . _ . _
the beacon to- Bits 115-132= Bits 115-132 = 1DB00
Bits 109-112= Bits 109-112 =1

89° 15 min 8 sec South,
89° 0 min 1 sec East.
Altitude = 401m

When the beacon transmitted
message changes, record the
new encoded location bits.
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Script Value of Encoded Location Bits BCH Required Value of Encoded
Transmitted by Beacon Correct | Location Bits'
Q)
8. Keeping the beacon active, | Bits 67-85= Bits 67-85 = 6CEB2
change the navigation input to | . _ . _
the beacon to: Bits 115-132= Bits 115-132 = 1B900
89° 16 min 10 sec South, Bits 109-112= Bits 109-112 =B
89° 0 min 1 sec West.
Altitude = 7000m
When the beacon transmitted
message changes, record the
new encoded location bits.
9. Keeping the beacon active, | Bits 67-85= Bits 67-85 = 2D368
change the navigation input to | . _ . _
the beacon to: Bits 115-132= Bits 115-132 = 01C01
89° 59 min 4 sec North. Bits 109-112= Bits 109-112 =D
179° 59 min 54 sec West.
Altitude = 9999m
When the beacon transmitted
message changes, record the
new encoded location bits.
10. Keeping the beacon active, | Bits 67-85= Bits 67-85 = 2D168
change the navigation input to | . _ . _
the beacon to: Bits 115-132= Bits 115-132 = 04009
89° 57 min 59 sec North, Bits 109-112= Bits 109-112 = E
179° 59 min 24 sec East.
Altitude = 10001m
When the beacon transmitted
message changes, record the new
encoded location bits.
11. Keeping the beacon active, | Bits 67-85= Bits 67-85 = 52715
change the navigation input to | . _ . _
the beacon to: Bits 115-132= Bits 115-132 = 20100
Bits 109-112= Bits 109-112 = E

36° 30 min 0 sec South,
138° 29 min 59 sec West.
Altitude = 15240m

When the beacon transmitted
message changes, record the new
encoded location bits.
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Transmitted by Beacon

BCH
Correct

Q)

Required Value of Encoded
Location Bits'

Self-Test Navigation Test Scripts (except ELT(DT)s with a Rotating PDF-2 Field)

12. Turn the beacon off. Bits 67-85= Bits 67-85 = 3FDFF
Ensure that navigation data is not | Bits 115-132= Bits 115-132 = 21FOF
provided to the beacon then . 10— . 1o =
activate the Self-Test. Record | DIt 109-112= Bits 109-112=F
the value of encoded location
bits in the self-test message.
13. Continuously apply the | Bits 67-85= Bits 67-85 = 3FDFF
following navigation data to the | gy 115135 Bits 115-132 = 21FOF
beacon:

Bits 109-112= Bits 109-112 =F

0° 0 min 59 sec South,
0° 0 min 57 sec West.
Altitude = 1000m

Activate the Self-Test. Record
the value of encoded location
bits in the self-test message.

Self-Test Navigation Test Scr

ipts (ELT(DT)s with a Rotating P

DF-2 Field)

12. Turn the beacon off. Bits 67-85= Bits 67-85 = 3FDFF
Ensure that navigation datais not | Bits 113-114= Bits 113-114 = 00
provided to the beacon then | Bits 115-132= Bits 115-132 = 056B5
activate the Self-Test. Record | Bits 109-112= Bits 109-112 =F

the value of encoded location

bits in the self-test message.

13. Continuously apply the | Bits 67-85= Bits 67-85 = 3FDFF
following navigation data to the | Bits 113-114= Bits 113-114 =00
beacon: Bits 115-132= Bits 115-132 = 056B5
0° 0 min 59 sec South, Bits 109-112= Bits 109-112 =F

0° 0 min 57 sec West.

Altitude = 1000 m

Activate the Self-Test. Record
the value of encoded location
bits in the self-test message.
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Table D.5: RLS Location Protocol Procedure Additional Scripts

Script

Expected Result

Actual Result

Pass/Fail
(\ or x)

1. Ensure that the beacon is
correctly coded as per C/S T.007
Annex C.

Carry out a self-test.

Ensure that the encoded 15 Hex
ID is ‘193BFCE031BFDFF’

Hex ID =

2. Turn the beacon on and check
that it is transmitting, and what
the Hex ID is, and that there is
an indication of an RLS request.

Decode the transmitted message
and ensure that bits 109 to 114 are
correctly encoded.

Transmitted 15 Hex ID s
‘193BFCE031BFDFF’ Visual
Indication of RLS request

Bits 109 to 114 are <100001°.

Hex ID =

Confirm Indication is as
per manufacturer’s
instructions

Bits 109 to 114 =

3. Provide an IEC 61162-1
RLM sentence or an equivalent
proprietary RLM sentence
defined by the GNSS-receiver
manufacturer as the navigation
input to the beacon with the
following data:

15 Hex ID =
193BFCE031BFDFF

Message Type =1

UTC Time = any valid random
data

Decode the next transmitted
message and ensure that bits 109
to 114 are correctly encoded.

Ensure that a different indication
of receipt of an RLS request
acknowledgement is provided
within 5 seconds of the
application of the RLM sentence.

Bits 109 to 114 are ‘101001°

Confirm Indication is as
per manufacturer’s
instructions

Bits 109 to 114 =

4. Turn the beacon off and
remove the RLM sentence from
the navigation input. Turn the
beacon on and check that it is
transmitting, and what the Hex
ID is, and that there is an
indication of an RLS request.

Decode the transmitted message
and ensure that bits 109 to 114 are
correctly encoded.

Transmitted 15 Hex ID is
‘193BFCE031BFDFF’

Visual Indication of RLS request.

Bits 109 to 114 are ‘100001°.

Hex ID =

Confirm Indication is as
per manufacturer’s
instructions

Bits 109 to 114 =
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5. Provide an IEC 61162-1
RLM sentence or an equivalent
proprietary RLM sentence
defined by the GNSS-receiver
manufacturer as the navigation
input to the beacon with the
following data:

15Hex ID =
193BFCE031BFDFF

Message Type =2

UTC Time = any valid random
data

Decode the transmitted message
and ensure that bits 109 to 114 are
correctly encoded.

Monitor the RLS Indicator for a
minimum of 5 minutes and
ensure that it continues to
provide an indication of an RLS
request.

Bits 109 to 114 are ‘100001°.

Confirm Indication is as
per manufacturer’s
instructions

Bits 109to 114 =

6. Turn the beacon off and
remove the RLM sentence from
the navigation input. Turn the
beacon on and check that it is
transmitting, and what the Hex
ID is, and that there is an
indication of an RLS request.
Decode the transmitted message
and ensure that bits 109 to 114 are
correctly encoded.

Transmitted 15 Hex ID is
‘193BFCE031BFDFF’

Visual Indication of RLS request

Bits 109 to 114 are ‘100001°.

Hex ID =

Confirm Indication is as
per manufacturer’s
instructions

Bits 109 to 114 =
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7." Provide an IEC 61162-1
RLM sentence or an equivalent
proprietary RLM sentence
defined by the GNSS-receiver
manufacturer as the navigation
input to the beacon with the
following data:

15Hex ID =
193BFCE032BFDFF

Message Type =1

UTC Time = any valid random
data

Decode the transmitted message
and ensure that bits 109 to 114 are
correctly encoded.

Monitor the RLS Indicator for a
minimum of 5 minutes and ensure
that it continues to provide an
indication of an RLS request.

Bits 109 to 114 are “100001°.

Confirm Indication is as
per manufacturer’s
instructions

Bits 109 to 114 =

8. Turn the beacon off and
remove the RLM sentence from
the navigation input. Turn the
beacon on and check that it is
transmitting, and what the Hex
ID is, and that there is an
indication of an RLS request.

Decode the transmitted message
and ensure that bits 109 to 114 are
correctly encoded.

Transmitted 15 Hex ID is
‘193BFCE031BFDFF’

Visual Indication of RLS request

Bits 109 to 114 are <100001°

Hex ID =

Confirm Indication is as
per manufacturer’s
instructions

Bits 109 to 114 =

* Test 7 is aimed at providing a valid change to the beacon serial number from 99 to 101 in the return link message
and at confirming that the beacon ignores this message which is not addressed to the beacon under test.
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9.” Provide an IEC 61162-1
RLM sentence or an equivalent
proprietary RLM sentence
defined by the GNSS-receiver
manufacturer as the navigation
input to the beacon with the
following data:

15Hex ID =
193BFCE031BFDFE

Monitor the RLS Indicator for a
minimum of 5 minutes and ensure
that it continues to provide an
indication of an RLS request.

Bits 109 to 114 are ‘100001°.

Confirm Indication is as
per manufacturer’s
instructions

remove the RLM sentence from
the navigation input. Turn the
beacon on and check that it is
transmitting, and what the Hex
ID is, and that there is an
indication of an RLS request.

Decode the transmitted message
and ensure that bits 109 to 114 are
correctly encoded.

Transmitted 15 Hex ID is
‘193BFCE031BFDFF’

Visual Indication of RLS request

Bits 109 to 114 are ‘100001°.

Message Type = 1 Bits 109 to 114 =
UTC Time = any valid random

data

Decode the transmitted message

and ensure that bits 109 to 114 are

correctly encoded.

10. Turn the beacon off and Hex ID =

Confirm Indication is as
per manufacturer’s
instructions

Bits 109 to 114 =

* Test 9 is aimed at making an invalid change to the return link message in that it alters the default location data which
should not change in a valid Hex ID. This test ensures that beacons are simply not ignoring these bits in their return
link message validation of the 15 Hex ID.
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Script Expected Result Actual Result Pass/Fail
(N orx)

11. Provide an IEC 61162-1
RLM sentence or an equivalent
proprietary RLM sentence
defined by the GNSS-receiver
manufacturer as the navigation
input to the beacon with the
following data:

15Hex ID =
183BFCE031BFDFF

Message Type =1

UTC Time = any valid random
data

Decode the transmitted message
and ensure that bits 109 to 114 are
correctly encoded.

Monitor the RLS Indicator for a
minimum of 5 minutes and
ensure that it continues to
provide an indication of an RLS
request.

Bits 109 to 114 are ‘100001°.

Confirm Indication is as
per manufacturer’s
instructions

Bits 109to 114 =

- END OF ANNEX D -
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ANNEX E: SAMPLE PROCEDURE FOR TYPE APPROVAL TESTING OF 406 MHz
BEACONS WITH VOICE TRANSCEIVER

The following sample procedure illustrates the guidelines provided in section C/S T.007, section
A.3.7.2, concerning the testing of beacons with operator controlled ancillary devices. It is
applicable to beacons with operator controlled voice transceivers but may need to be adapted for
specific beacon designs. All other aspects of the testing, as documented in C/S T.007 are
unchanged.

E.1 BEACON VOICE TRANSCEIVER CONFIGURATION

The following requirements pertain to the configuration of the beacon voice transceiver for the
duration of all testing:

a) If the beacon has a volume control setting, the beacon loudspeaker shall be set to
maximum volume and a fully modulated voice carrier from an external RF-generator
shall be transmitted in the operational frequency channel;

b) if the beacon includes a manual squelch mode, this shall be selected, and it shall be set
to its most sensitive level for un-squelched operating periods;

¢) if the beacon includes different transmitter power levels, the highest level shall be
selected; and

d) any other manual settings shall be set to the mode which creates the highest load on the
beacon battery.

E.2 THERMAL SHOCK TEST (C/S T.007, SECTION A.2.2)

The beacon transceiver shall be operated as described below for the duration of the thermal shock
test:

a) 5 Seconds (+/- 2.5 Seconds) before the first beacon burst to be measured, the voice
transmitter shall transmit for 30 seconds, followed immediately by 30 seconds during
which the beacon voice transmitter is not active; the receive mode shall be activated
during the 30 seconds following the transmission cycle; this process shall be repeated
for 15 minutes; and

b) thereafter, the transceiver shall be configured to repeat the following cycle, 3 times in
succession, once per hour of testing:

i. transmit for 30 seconds, and
ii. followed by 30 seconds receiving.

E3  OPERATING LIFETIME AT MINIMUM TEMPERATURE TEST
(C/S T.007, SECTION A.2.3)

The beacon transceiver shall be operated as described below, for the duration of this test:
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a) for the first 15 minutes of this test, the transceiver shall be operated as described at
paragraph E.2.a above;

b) 4 hours before the end of the test period the procedure described at paragraph E.2.a
above shall be repeated for 15 minutes; and

¢) for the full duration of the test except the periods specified in paragraphs (a) and (b)
above, the transceiver shall be operated as follows:

I. for beacons with a means to prevent continuous transmission beyond a
predetermined limit where the manufacturer has declared a transmit
mode test ‘on’ time, the transceiver shall be operated as described below
until the total time of the voice transceiver transmission reaches the
declared ‘on’ time limit" commencing 6 hours after the start of the test.
Note that due to the inclusion of the means to prevent continuous
transmission it may be necessary to release and reactivate the PTT switch
a number of times in order to achieve the declared ‘on’ time.

a. transmit for 30 seconds,
b. followed by 30 seconds receiving, and

ii. for beacons without a means to prevent continuous transmission beyond
a predetermined limit then the transceiver shall transmit for the remaining
operation for that beacon.

E.4 FREQUENCY STABILITY TEST WITH TEMPERATURE GRADIENT
(C/ST.007, SECTION A.2.4)

The beacon transceiver shall be operated as described below, for the duration of this test:

a) the transceiver shall be operated as described at paragraph E.2.b above for the duration
of the test period; and

b) in addition, the transceiver shall be operated as described at paragraph E.2.a above for
one 15 minute period during which the temperature is rising, and for one 15 minute
period during which the temperature is falling.

E.S SATELLITE QUALITATIVE TESTS (C/S T.007, SECTION A.2.5)

The beacon transceiver shall be operated as described at paragraph E.2.a above for the entire
duration that the beacon is in view of the satellite.

* Note that this test requires the beacon to transmit for a period of 15 minutes in excess of the manufacturer declared
transmit mode test ‘on’ time as required by E.3 a. and E.3 b. This additional transmit time is to compensate for the
additional current drain during the time that the receiver may be on during the manufacturer-declared minimum
operating lifetime.
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E.6 PREVENTION OF CONTINUOUS TRANSMISSION TESTS

This test only applies to operator-controlled voice transceivers that include a means to prevent
continuous transmission beyond a predetermined limit set by the manufacturer.

Activate the PTT switch on the beacon and keep it this way. Monitor the transmissions from the
operator-controlled voice transceiver and ensure that these cease after the predetermined limit set
by the manufacturer, which must not exceed 30 minutes. Continue to keep the PTT switch
activated for a further period of 15 minutes after the transmissions from the operator-controlled
voice transceiver cease and ensure that they do not automatically restart during this period. Release
and reactivate the PTT switch and ensure that transmissions from the operator-controlled voice
transceiver restart.

Report the results of the test in the Table F.1, test parameter 19.

E.7 ALL OTHER TESTS

For all other tests, the beacon transceiver shall be operated as described at paragraph E.2.b above.

- END OF ANNEX E -
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ANNEX F: BEACON TYPE APPROVAL TEST RESULTS

Table F.1: Overall Summary of 406 MHz Beacon Test Results

Parameters to be Measured Range of Units T TestTaI:besultsTma Cemincat
Specification (_°c)| () | (__°c)
1. Transmitter Power Output
- transmitter power output (min and max)
o Except ELT(DT) 35-39 dBm
o ForELT(DT) 36-39 dBm
- power output rise time
o Except ELT(DT) <5 ms
o ForELT(DT) <2 ms
- power output 1 ms before burst <-10dBm dBm
2. Digital Message
Bits number
- bitsync 1-15 15 bits “1” v
- frame sync 16-24 “000101111» v
- format flag 25 1 bit bit value
- protocol flag 26 1 bit bit value
- identification / 59 bit v
position data 27-85
- BCH code 86-106 21 bits v
- emergency code / .
nation. use/suppl. data 107-112 6 bits E!t vaIIue
- For RLS/ELT(DT)/ _ It value
suppl. data 107-114 8 bits
- additional data /BCH (if applicable) 32 bits
(except for RLS/ELT(DT))
- additional data /BCH (if applicable) 30 bits
(for RLS/ELT(DT))
3a. Digital Message Generator
(except for ELT(DT))
- repetition rate Tr:
- average Tr 48.5-51.5 Sec
- minTg 47.5<Tr<48.0 Sec
- max Tgr 52.0<Tr<52.5 sec
- standard deviation 0.5-2.0 Sec

Indicate that testing demonstrated conformance to requirements by placing the \ symbol in Table F.1.
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Parameters to be Measured Range of JliiEs T TestTihesultsTmax Comments
Specification (_°c)| (__°c) | (__°c)
- bit rate (except for RLS-capable beacons)
o minfb > 396 bit/sec
o maxfb <404 bit/sec
- bit rate (for RLS-capable beacons)
o minfb >399.6 bit/sec
o maxfb <4004 bit/sec
- total transmission time:
o short message 435.6-444.4 ms
o long message 514.8-525.2 ms
- unmodulated carrier:
o minT1l > 158.4 ms
o maxT1 <1616 ms
- first burst delay:
o all beacon types, including ELTs when 2475 SeC
manually activated _ _ <15 sec
o ELTs when automatically activated by =
G-switch/deformation
3b. Digital Message Generator
(for ELT(DT))
repetition period Tr (burst 1 to burst 24 less-than-120
seconds-after beacon activation) 4.8< Tr<5.0 Sec
repetition period Tr (burst 24 to 42 between-120-and
300-seconds-after beacon activation) 9.8<Tr<10.0 Sec
-repetition rate Tr (after burst 42 greaterthan-300
seconds-after beacon activation):

o average Tg sec Record actual
value of the
observed
average Tr

o minTg 27.0< Tr<27.2 Sec

o max Tgr 29.8< Tr<30.0 Sec

o standard deviation >0.8 Sec

- bit rate:
o minfb >399.6 bit/sec
o maxfb <400.4 bit/sec
- total transmission time:
o long message 514.8-525.2 ms
- unmodulated carrier:
o minT; >158.4 ms
o maxTy <161.6 ms
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Parameters to be Measured Range of il T TestTRhesuItsT omments
Specification ooy (o) | (oo
- first burst delay:
o ELT(DT) <5 5¢¢

(additionally for ELT(DT)s with a rotating PDF-2 field)
- repetition rate of 3LD bursts (between bursts 1 and 24)

19.2<Tr<20.0 sec
- repetition rate of 3LD bursts (between bursts 25 and 45)
- repetition rate of 3LD bursts (from burst 46 onwards) 58.3<Tr<60.5 sec

809.5<Tr<900.5 sec

3c. Digital Message Generator (for
ELT(DT)specifically designed to withstand crash):

repetition period Tg (burst 1 to burst 24 less-than-120
secends-after beacon activation by crash sensor) 4.8<Tr<5.0 Sec

repetition period Tr (between-120-and-300-seconds-after
burst 24 to burst 42 after beacon activation by crash
sensor) 9.8<Tr<10.0 Sec

repetition rate Tr (between-300-seconds-and-30-minutes
after burst 42 to burst 95 after beacon activation by
crash sensor):

o minTg 27.0< Tr<27.2 sec
o max Tgr 29.8< Tr<30.0 Sec
o standard deviation >0.8 sec

repetition rate Tr (greater than 30 minutes after beacon
activation by a crash sensor):

o minTg 115.0< TrR<115.2 sec
o maxTr 124.8< Tr<125.0 Sec
o standard deviation >2.5 Sec
- bit rate:
o minfy, >1399.6 bit/sec
o  maxf, < 400.4 bit/sec
- total transmission time (long message) 514.8-525.2 ms

unmodulated carrier:

o minT; >158.4 ms

o maxT: <1616 ms

- first burst delay <5 sec
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Parameters to be Measured Range of SIS T TestTibesultsTmax Comments
Specification (_°c)| (__°c) | (__°c)
4. Modulation
- biphase-L v
- rise time except ELT(DT) (min and max) 50-250 usec
- fall time except ELT(DT) (min and max) 50-250 usec
- rise time for ELT(DT) (min and max) 50-150 usec
- fall time for ELT(DT) (min and max) 50-150 usec
- phase deviation: positive (min and max) +(1.0t01.2) radians
- phase deviation: negative (min and max) -(1.0t0 1.2) radians
- symmetry measurement <0.05
5. 406 MHz Transmitted Frequency
- nominal value C/ST.001 MHz
- short-term stability <2x10° /100 ms
- medium-term stability slope (N/A for ELT(DT)) (-1 to +1)x10°° /min

- medium-term stability residual frequency variation (N/A| <3x107
for ELT(DT))

6. Spurious Emissions into 50 Ohms

(406.0 — 406.1 MHz)* C/S T.001 mask ol

7. 406 MHz VSWR Check

- nominal transmitted frequency C/S T.001 MHz

- modulation rise time except ELT(DT) 50-250 usec
(min and max)

- modulation fall time except ELT(DT) 50-250 usec
(min and max)

- modulation rise time for ELT(DT) (min and max) 50-150 usec

- modulation fall time for ELT(DT) (min and max) 50-150 usec

- phase deviation: positive (min and max) +(1.0t01.2) radians

- phase deviation: negative (min and max) -(1.0t0 1.2) radians

- modulation symmetry measurement <0.05

- digital message Correct v

*

Include spectral plots of the 406.0-406.1 MHz band, showing the transmit signal and the emission mask as
defined in document C/S T.001.
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Parameters to be Measured Range of Units T TestTRhesuItsT COTTES
Specification ()| (_°c) | (_cc)
8 (a). Self-test Mode
- frame sync “011010000” v
- format flag 1/0 bit value
- radiated burst < 440/520 (+1%) ms
- default position data (if applicable) must be correct
- description provided
- design data provided on protection against repetitive
self-test mode transmissions
- single burst verification must be one burst
- provides for 15 Hex ID must be correct
- 121.5 MHz RF power (if applicable) verify that RF power
is emitted
- 406 MHz RF power verify that RF power v
is emitted
- distinct indication of self-test start must be provided v
- distinct indication of RF-power being emitted must be provided v
- indication of the self-test result must be provided v
- distinct indication of insufficient battery capacity must be provided v
distinct indication if the beacon is coded with the RLS | must be provided for
Location Protocol (i.e., the RLS functionality is RLS-capable
enabled), and the RLS and RLM indicator(s)are beacons
operating as described in section 4.5.4 e) of document
C/S T.001.
- maximum duration of self-test mode shall not exceed Sec
maximum duration
of self-test
- automatic termination of the self-test mode upon verify  automatic v
completion of the self-test and indication of the self- termination,
test results irrespectively of the
switch position
8 (b). GNSS Self-Test Mode (if applicable)
- frame sync “011010000” v
- format flag 1 bit value
- radiated burst duration <520 (x1%) ms
must be within 500m
(or 5.25km for User-
- position data except for ELT (DT) (if applicable) Location Protocol) of Xl
the beacon known
position
must be within 200m
of the beacon known
- position data for ELT(DT) horizontal ~ position v

and 700m of the
altitude
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Parameters to be Measured Range of Units T TestTRbesuItsT Comments
Specification ooy (o) | (oo

design data showing how GNSS Self-Test is limited in | must be provided v
number of transmissions and duration
single burst verification(if applicable) must be one burst
121.5 MHz RF power (if applicable) verify that RF power

is emitted
406 MHz RF power (if applicable) verify that RF power v

is emitted
Maximum duration of GNSS Self-Tests Manufacturer to Sec

specify value
Actual duration of GNSS Self-Test with encoded Less than maximum sec
location duration
Maximum number of GNSS Self-Tests (only beacons | Manufacturer to | Number
with internal navigation devices) specify number
Distinct indication to register successful completion or | must be provided v
failure of the GNSS self-test

\/

Distinct indication that a maximum number of GNSS
self-tests has been attained after GNSS self-test mode
activation and without transmission of a test message
or further GNSS receiver current drain

Automatic termination of the GNSS self-test mode
upon completion of the GNSS self-test cycle and
indication of the results

must be provided

verify automatic
termination of GNSS
Self-test mode,
irrespective of the
switch position
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Parameters to be Measured

Range of
Specification

Units

Test Results

Comments

9. Thermal Shock”
- soak temperature

measurement temperature

the following parameters are to be
met within 15 minutes of beacon
turn on (except for ELT(DT) for
which measurements shall
commence immediately after
beacon activation)

and maintained for 2 hours:

transmit frequency nominal value

transmit frequency short-term
stability

- transmit frequency medium-term
stability slope (N/A for ELT(DT))

C/S T.001
<2x10°

(-2 to +2)x10°

MHz

/100 ms

/min

Tsoak= °C
Teas= °C

transmit frequency medium-term
stability residual frequency
variation

(N/A for ELT(DT))

<3x10°

transmitter power output except for
ELT(DT) (min and max)

transmitter power output for
ELT(DT)
(min and max)

- digital message

35-39

36-39

Correct

dBm

dBm

10. Operating Lifetime at
Minimum Temperature Test'

Duration of continuous operation,
except for ELT(DT))

Duration of continuous operation
for ELT(DT)

transmit frequency nominal value

transmit frequency short-term
stability

transmit frequency medium-term
stability slope (N/A for ELT(DT))

transmit frequency medium-term
stability residual frequency
variation

(N/A for ELT(DT))

> 24
> 370

C/ST.001
<2x107°

(-1 to +1)x10°

<3x10°

hrs

mins

MHz
/100ms

/min

hours at
Tmin= °C

minutes
at Tmin= °C

Attach graphs depicting the test results.
T Attach graphs depicting test results.
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Parameters to be Measured

Range of
Specification

Units

Test Results

Comments

- transmitter power output
(except for ELT(DT)) (min and
max)

- Pt eoL is the minimum transmitter
power output observed during the
operating lifetime at minimum
temperature test except for
ELT(DT)

35-39

35-39

dBm

dBm

- transmitter power output for
ELT(DT)
(min and max)

36-39

dBm

- PteoLis the minimum transmitter
power output observed during the
operating lifetime at minimum
temperature test for ELT(DT)

- digital message

- homer transmitter continuous
operation during the operating
lifetime at minimum temperature
test

- homer frequency

- homer peak power level

- homer transmitter duty cycle

36-39

Correct

dBm

hours

MHz
dBm

%

11. Temperature Gradient”

- temperature gradient rate (5/7/33)
°Clhr

- transmit frequency nominal value

- transmit frequency short-term
stability

- transmit frequency medium-term
stability (N/A for ELT(DT))

o slope
(Ato B, C+15to D and E+15
toF)

o slope (Bto C+15and D to
E+15)

o residual frequency variation

- transmitter power output except
for ELT(DT) (min and max)

C/S T.001

C/S T.001
<2x10°

(-1 to +1)x10°

(-2 to +2)x10°

<3x10°
35-39

deg./hr

MHz
/100ms

/min

/min

dBm

Indicate rate tested

* Attach graphs depicting the test results.
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Parameters to be Measured Ra_nge O.f Units Test Results Comments
Specification
- transmitter power output for 36-39 dBm
ELT(DT) (min and max)
- digital message Correct v
12. Oscillator Aging
- 5-year carrier nominal frequency | C/S T.001, kHz
variation section 2.3.1
- MTS analysis (if applicable) Must demonstrate v
compliance
13. Protection against Continuous | <45 Sec Provide description.
Transmission Description
Provided
14a. Satellite Qualitative Test 15 Hex ID v
except for ELT(DT) (results provided by LUT
provided) * and position
within 5 km 80%
of time . )
RLM  received + For beacons with an RLS function only
within 15 minutes
14b. Satellite Qualitative Test for | produce an alert v
ELT(DT)(results provided) with a complete
valid beacon
message at least
once per minute
for >90% of the
time
encoded location v
provided accurate
within 200m 2D
for >90% of the
alerts
encoded location
provided by the V
MEOLUT as per
the pass/fail
criteria A.2.5 ¢)
(i, ii, and iii) for
altitude
15. Antenna Characteristics Report results for each beacon-antenna and
test configuration tested
- Polarization linear or RHCP

* Attach a satellite qualitative test summary report (Appendix A to Annex F) for each test configuration.
 Attach a satellite qualitative test summary report (Appendix A to Annex F) for each test configuration.
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Parameters to be Measured Ra_nge O.f Units Test Results Comments
Specification
- VSWR <15
- EIRPLoss dB
- EIRPmaxcoL except for ELT(DT) | <43 dBm
and PLB on PFD
_ >30 dBm for antenna tested in Figure B.5
- EIRPmineoL except for ELT(DT) >32 or>30 dBm configuration
- EIRPmaxeoL for ELT(DT) and
PLB on PFD s45 dBm
- | EIRPminegoL for ELT(DT) >34 dBm
16. Beacon Coding Software”
- sample message provided for each | correct v Per applicable F-D.1/F-D.2/ F-D.3 Table.
coding option of the applicable
coding types
- sample self-test message provided | correct v Per applicable F-D.1/F-D.2/ F-D.3 Table.
for each coding option of the
applicable coding types
P Report the results for ULP, SLP, NLP, RLSLP and
17. Navigation System’ ELT(DT)LP as appropriate
- position data default value correct ol
- freshness of the encoded position bits 113 and 114 v
(for ELT (DT)) correctly  change
over time as the
freshness of the
encoded  location
ages
- position acquisition time* < 10 (int.nav) min Results per Tables F-C.6 or F-C.7
<1 (ext.nav) min
<3 (all ELT(DT) second
nav)
- position accuracy?® C/S T.001 Results per Tables F-C.6 or F-C.7
- SLP, NLP, RLS <500 m
- ELT(DT) <200 m
- ULP <5.25 km

* Attach examples of each requested coding option as per Appendix D to Annex F.

 Attach navigation system test results as per Appendix C to Annex F.
T Report the results of this test for all the declared beacon configurations.
8 Report the results of this test for all the declared beacon configurations.
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Parameters to be Measured Ra_nge O.f Units Test Results Comments
Specification
- encoded position data update between 4minutes | MIN-SEC
interval 25 seconds
and 16
minutes 30
seconds
(except for
ELT(DT))
- > every burst (for
ELT(DT)) \/
- internal navigation device update as per C/S T.001, v Include results from 0 to 2, 2 to 6 and
intervals (except for ELT(DT)) section 4.5.5.4 more than 6 hours, in a separate table
\/
- information provided on
manufacturers location data
update scheme
- internal navigation device update :d?g; 4Cé35 ;001' v Results per Table F-C.8
intervals (For ELT(DT)) o
- position clearance after Correct v Test per A.3.8.4
deactivation
- position data input update interval | <1.0 min (ELT) v Test per A.3.8.5
<20 min \/
(EPIRB/PLB)
<2 seconds N
(ELT(DT))
- stored position cleared within 1.0-1.5 min (ELT) v
interval 20-30 min v
(EPIRB/PLB)
10-10.25 min N
(ELT(DT))
- position data encoding Correct v Results per Tables F-C.1 to F-C.5 as
appropriate
- retained last valid position after 240(+5) min Test per A.3.8.6
navigation input lost
- default position data transmitted Correct v Test per A.3.8.6
after 240 (£5) minutes without
valid position data
- information provided on v
protection against erroneous
position encoding into the beacon
message
18. Return Link Service (RLS)
RLM Reception verification
A3881 Moffset TeSt
- Self-Test for correct 15 Hex ID N/A Pass / Fail See Table A.2
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Parameters to be Measured Ra_nge O.f Units Test Results Comments
Specification
a) RLS Indication
< 5 seconds after 0 b ified during A3.8.81 M
- RLS request unique distinct | first transmission S To te \'/te“ 1€d during A.3.0.6.1 Moffset
indication of RLS request est, item a)
until a valid RLM
Type 1 or Test
RLM message is
received,
- RLS indication is readily visible | Must be correct N to be verified during Satellite
to the user when the beacon is Qualitative test
operated in all declared - Report results for all test
operational configurations; configurations
- RLS indication is clearly visible | Must be correct v to be verified for all test configurations
to the user in direct sunlight, at a
distance of 1 meter from the
beacon;
- RLS indication remain inactive Must be correct N
at all times when the beacon is
encoded with any protocol other
than the RLS Location Protocol
or RLS Location Test Protocol,
- distinct indication that the RLM | <5 sec, after the sec to be verified during A.3.8.8.1 Mofset
Type 1 or Test RLM has been RLM has been Test, item f)
received received
until either the
beacon is
deactivated or the
beacon battery is
expired
- the beacon only provides the Must be correct to be verified during A.3.8.7 Position
indication of receipt of the RLM Data Encoding Test
Type 1 or Test RLM, which
contain the beacon 15 Hex 1D
li)l;fl'ransmitted Message Bits 109 — 100001 N/A Pass / Fail
c) GNSS Receiver turns on < 5 seconds after sec
beacon activation
d) Time to output UTC Record time sec
since receiver
activation
e) GNSS Receiver on time > 30 minutes min
after beacon
activation
f) Time to indicate RLM receipt < 30 minutes min
after beacon
activation
g) Transmitted Message Bits 109 to 101001 N/A Pass / Fail First transmitted burst after RLM

114

receipt
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Parameters to be Measured Ra_nge O.f Units Test Results Comments
Specification
h) GNS;SbReclelvzr reactivation time Moffset minutes min
(or must be already on) +/- 5 seconds past
next natural hour
i) GNSS Receiver on time > 15 minutes min
after reactivation
j) GNSS Receiver reactivation time Moffset minutes min
(or must be already on) +/- 5 seconds past
next natural hour
k) GNSS Receiver on time > 15 minutes min
after reactivation
- A3.8.8.2UTC Test
a) Visual Indication < 5 seconds after sec
first transmission
b) Transmitted Message Bits 109 to 100001 N/A Pass / Fail
114
c) GNSS Receiver turns on < 5 seconds after sec
beacon activation
d) Time to output UTC Record time sec
since receiver
activation
e) GNSS Receiver position output Valid Lat/Long N/A Pass / Fail
Deny Beacon further GNSS signals | N further
Receiver outputs N/A | Pass/Fail
f) Transmitted message valid location | < 500m of the m
beacon  known
. location _
Message Bits 109 to 114 N/A Pass / Fail
100001
g) GNSS Receiver on time > 30 minutes min
after beacon
activation
h) GNStSbRecIelvzr reactivation time Moffset minutes min
(or must be already on) +/- 5 seconds past
next natural hour
i) GNSS Receiver on time > 15 minutes min
after reactivation
J) Transmitted message valid location | < 500m of the m
beacon known
location .
Message Bits 109 to 114 100001 N/A Pass / Fail
k) GNS;SbReclelvzr reactivation time Moffset minutes min
(or must be already on) +/- 5 seconds past
next natural hour
m) GNSS Receiver on time > 15 minutes min
after reactivation
n) Time to indicate RLM receipt < 15 minutes min
after receiver
reactivation
0) Transmitted Message Bits 109 to 101001 N/A Pass / Fail First transmitted burst after RLM
114 receipt
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Parameters to be Measured Ra_nge O.f Units Test Results Comments
Specification
19. Prevention of Continuous Test per section E.6
Transmission
(for beacons with voice transceiver
and means to prevent continuous
operation of voice transmitter)
- Duration of continuous voice- <30 Minutes
transceiver operation in transmit | (i jmplemented)
mode (“time-out” timer)
- Maximum cumulative transmit- Hours ___hrs__mins
mode “on” time and
Minutes
20. Activation and Cancellation Test per section A.3.9
Message Tests (ELT(DT) only)
Activation and De-activation Tests Message bits V Pass / Fail
107-108 comply
with Table A.2
Cancellation Message Tests Comply with
A.3.9.2
- nominal transmitted frequency C/S T.001 MHz
- Transmitter Power Output 36-39 dBm
- modulation rise time (min and 50-150 usec
max)
- modulation fall time (min and max)| 50-150 psec
- phase deviation: positive (min and | +(1.0to 1.2) radians
max)
- phase deviation: negative (min and | -(1.0 to 1.2) radians
max)
- modulation symmetry <0.05
measurement
- digital message Correct v
- Transmission of First Cancellation | Within 5 seconds v
Message of de-activation
- Number of Cancellation Messages | 10 v
- Interval between Cancellation 10 seconds £ 0.5 v
Messages second
Reactivation Test v

Comply with
section A.3.9.3
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Test Results

R " STEP-1 STEP-2 STEP-3
Parameters to be Measured S a_r;_ge S. Units | at Tmax At Changing at Tmin | Comments
pecitication Temperature
At Max | At Min
Voltage | Voltage
21. Testing ELT(DT)s with External
Power Source (if applicable)
21-1. Transmitter Power Output
o Transmitter power output (min and 36-39 dBm
max)
o Power output rise time <2 ms
o Power output 1 ms before burst <-10 dBm
21-2. Digital Message
Bits number
o hitsync 1-15 15 bits “1” V"
o frame sync 16-24 “000101111» ~
o format flag 25 1 bit bit value
o protocol flag 26 1 bit bit value
o identification /
position data 27-85 59 hits \
o BCH code 86-106 21 bits x/
o for ELT(DT)
suppl. data 107-114 8 bits bit value
o additional data / BCH (if applicable) | 30 bits \
(for RLS/ELT(DT))
21-3b. Digital Message Generator
(for ELT(DT))
-| repetition period Tr (burst 1 to burst
24 less-than-120-seconds-after beacon
activation):
o minTg 4.8 sec
o max Tr 5.0 sec
-| repetition period Tr (after burst 24 to
burst 42 bebwesa-20apd-200 ceconds
after beacon activation):
o minTg 9.8 sec
o maxTg 10.0 sec
-| repetition rate Tr (after burst 42
greaterthan-300-seconds-after beacon
activation):
o minTg 27.0< Tr<27.2 sec
o  maxTr 29.8< Tr<30.0 sec

* Indicate that testing demonstrated conformance to requirements by placing a \ symbol in Table F.1.
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Test Results
R ; STEP-1 STEP-2 STEP-3
Parameters to be Measured s a_r;_ge ?. Units | at Tmax At Changing at Tmin | Comments
pecitication Temperature
At Max | At Min
Voltage | Voltage

o standard deviation >0.8 sec

o bitrate:

o minfy, > 399.6 bit/sec

o maxfp, <400.4 bit/sec
- total transmission time (long message) | 514.8-525.2 ms
- unmodulated carrier:

o minT; >158.4 ms

o maxT <161.6 ms
- first burst delay <5 sec
21-4. Modulation
- Biphase-L v
- rise time for ELT(DT) sec

(min and max) 50-150 H
- fall time for ELT(DT)

(min and max) 50-150 Hsec
- phase deviation: positive .

(min and max) +(1.0t01.2) | radians
- phase deviation: negative :

(min and max) -(1.0t01.2) radians
- symmetry measurement <0.05
21-5. 406-MHz Transmitted

Frequency
- nominal value C/S T.001 MHz
- /100

- short-term stability <2x107° ms
21-6. Spurious Emissions into 50 C/S T.001 N

Ohms (406.0 — 406.1 MHz)"

mask

* Include spectral plots of the 406.0 — 406.1 MHz band, showing the transmit signal and the emission mask as

defined in document C/S T.001.
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Test Results
At Ambient Temperature
Parameters to be Measured Ra_n ge O.f Units Comments
Specification
At Max Voltage At Min Voltage
21-7. Position Acquisition Time and Record
Position Accuracy Test results in
(with nominal minimum and nominal F-C.6
maximum voltage of external power
supply)
position acquisition time, with:
o nominal minimum voltage of external <5 seconds
power supply
o nominal maximum voltage of
external power supply <5 seconds
position accuracy, with:
- nominal minimum voltage of external
power supply
o 2D accuracy C/S T.001 meters
o altitude accuracy C/S T.001 meters
- nominal maximum voltage of
external power supply
o 2D accuracy C/S T.001 meters
o altitude accuracy C/S T.001 meters
Range of n
Parameters to be Measured Specification Units Test Results Comments
22. Testing Beacon Controls
Comply with
- Self-test controls A.3.10.1(i) \
Comply with
- GNSS self-test controls A.3.10.1(ii) \
. Comply with
- Operational controls £A.3.10.2 \
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F.1 APPENDIX A TO ANNEX F
F1.1 APPENDIX Al TO ANNEX F: SATELLITE QUALITATIVE TEST
SUMMARY REPORT (except for ELT(DT))
Date of the Test:

Time of the Test:

Beacon Model:

Beacon 15-Hex ID:

Actual location of the test beacon: Latitude: ;  Longitude:

Beacon test configuration (e.g. on dry ground, floating in water, etc):

Satellite ID | Satellite Pass Time of Cross Track 15 Hex ID Doppler Location
Number Closest Angle Provided by Location Error (km)
Approach LUT
(TCA)
Ratio of successful solutions = number of Doppler solutions within 5 km with 1°<CTA<21 X 100 = %

number of satellite passes over test duration with 1°<CTA<21°

RLS enabled beacon provided an indication of reception of an RLM message within 15 minutes
Yes / No (indicate as appropriate)

from beacon activation.

Note: A separate table shall be provided for each beacon configuration tested.

Note: For beacons with an RLS function ensure that the complete Return Link Service is

operational prior to commencing this test.
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F.1.2 APPENDIX A2 TO ANNEX F: SATELLITE QUALITATIVE TEST
SUMMARY REPORT (for ELT(DT))

Date of the Test:

Time of the Test:

Beacon Model:

Beacon 15-Hex ID:

Actual location of the test beacon: Latitude:
Longitude:
Altitude:
Burst Beacon Tx time Complete Encoded location reported in the MEOLUT alert | 2D location Valid
number beacon error (meters) | altitude
message Latitude Longitude Altitude band £:lIl
Ratio of complete number of complete messages with correct HEX ID _
- _ - X100 = %
message with correct Hex ID = number of transmitted messages
Ratio of 2D encoded number of alerts with 2D encoded positions within 200 meters X 100 = o
positions within 200 meters = number of complete message received with correct HEX 1D "

number of alerts with valid altitude (as per A.2.5)
number of complete message received with correct HEX ID

Ratio of valid altitude = X 100 = %

Note: A separate table shall be provided for each test period.

- END OF APPENDIX A TO ANNEX F -
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F.2 APPENDIX B TO ANNEX F: 406 MHZ BEACON ANTENNA TEST
RESULTS

Table F-B.1: Equivalent Isotropically Radiated Power (dBm) / Antenna Gain (dBi)
(To be used for reporting the results of antenna testing in configurations B.2, B.3 and B.4)

Azimuth Elevation Angle (degrees)
( dﬁg%'gs) 10 20 30 40 50
0 / / / / /
30 / / / / /
60 / / / / /
90 / / / / /
120 / / / / /
150 / / / / /
180 / / / / /
210 / / / / /
240 / / / / /
270 / / / / /
300 / / / / /
330 / / / / /
EIRP Loss = Ptame — Pteo = dB
EIRPmax oL = MAX [ EIRPmax , (EIRPmax — EIRP Loss) ] = MAX ( , ) =
dBm
EIRPmin eo. = MIN [ EIRPmin , (EIRPmin — EIRP Loss) ] = MIN ( , ) =

dBm
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Table F-B.2: Induced Voltage Measurements V / Vi (dBuV)
(To be used for reporting the results of antenna testing in configurations B.2, B.3 and B.4)

Azimuth Angle Elevation Angle (degrees)
(degrees) 10 20 30 40 50
0 / / / / /
30 / / / / /
60 / / / / /
90 / / / / /
120 / / / / /
150 / / / / /
180 / / / / /
210 / / / / /
240 / / / / /
270 / / / / /
300 / / / / /
330 / / / / /
Min(Vv-Vh), dB

Table F-B.3: Equivalent Isotropically Radiated Power (dBm) / Antenna Gain (dBi)
(To be used for reporting the results of antenna testing in Figure B.5 configuration)

Azimuth Angle Elevation Angle (degrees)
ElRElEes) 10 20 30 40 50
0 / / / / /
90 / / / / /
180 / / / / /
270 / / / / /
EIRP Loss = Ptame —PteoL =__ dB
EIRPmax eo. = MAX [ EIRPmax , (EIRPmax — EIRP Loss) ] = MAX ( , ) =
dBm
EIRPmin eo. = MIN [ EIRPmin , (EIRPmin — EIRP Loss) ] = MIN ( , ) =

dBm
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- END OF APPENDIX B TO ANNEX F -
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F.3 APPENDIX C TO ANNEX F: NAVIGATION SYSTEM TEST RESULTS

Table F-C.1: Position Data Encoding Results User-Location Protocol

Script Reference

Value of Encoded Location Bits Transmitted by Beacon

Confirmation that BCH

(See Table D.1) Correct ()
1 Bits 108-132=
Bits 108 — 132=
Number of seconds after providing navigation data that
2 beacon transmitted the above encoded location information:
3 Bits 108-132=
4 Bits 108-132=
5 Bits 108-132=
6 Bits 108-132=
7 Bits 108-132=
8 Bits 108-132=
9 Bits 108-132=
10 Bits 108-132=
11 Bits 108-132=
12 Bits 108-132=
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Table F-C.2: Position Data Encoding Results Standard Location Protocol

Script Reference

Value of Encoded Location Bits Transmitted by Beacon

Confirmation that BCH

(See Table D.2) Correct ()
L Bits 65-85=
Bits 113-132=
Bits 65-85=
Bits 113-132=
2 Number of seconds after providing navigation data that
beacon transmitted the above encoded location information:
3 Bits 65-85=
Bits 113-132=
A Bits 65-85=
Bits 113-132=
. Bits 65-85=
Bits 113-132=
6 Bits 65-85=
Bits 113-132=
. Bits 65-85=
Bits 113-132=
o Bits 65-85=
Bits 113-132=
9 Bits 65-85=
Bits 113-132=
Bits 65-85=
10
Bits 113-132=
Bits 65-85=
11
Bits 113-132=
Bits 65-85=
12
Bits 113-132=
Bits 65-85=
13

Bits 113-132=
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Table F-C.3: Position Data Encoding Results National Location Protocol

Script . .
Reference (See Value of Encoded Location Bits Transmitted by Beacon Conflr(r:n artrlont trllat BCH
Table D.3) orrect ()
L Bits 59-85=
Bits 113-126=
Bits 59-85=
Bits 113-126=
2 Number of seconds after providing navigation data that
beacon transmitted the above encoded location information:
3 Bits 59-85=
Bits 113-126=
A Bits 59-85=
Bits 113-126=
. Bits 59-85=
Bits 113-126=
6 Bits 59-85=
Bits 113-126=
7 Bits 59-85=
Bits 113-126=
g Bits 59-85=
Bits 113-126=
9 Bits 59-85=
Bits 113-126=
Bits 59-85=
10
Bits 113-126=
Bits 59-85=
11
Bits 113-126=
Bits 59-85=
12
Bits 113-126=
Bits 59-85=
13

Bits 113-126=
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Table F-C.4: Position Data Encoding Results RLS Location Protocol

Script o . Confirmation that
Reference (See Value of Encoded Location Bits Transmitted by Beacon BCH Correct (V)

Table D.4)

Bits 67-85=
1 Bits 115-132=
Bits 109-112=

Bits 67-85=
Bits 115-132=
2 Bits 109-112=

Number of seconds after providing navigation data that beacon
transmitted the above encoded location information:

Bits 67-85=
3 Bits 115-132=
Bits 109-112=

Bits 67-85=
4 Bits 115-132=
Bits 109-112=

Bits 67-85=
5 Bits 115-132=
Bits 109-112=

Bits 67-85=
6 Bits 115-132=
Bits 109-112=

Bits 67-85=
7 Bits 115-132=
Bits 109-112=

Bits 67-85=
8 Bits 115-132=
Bits 109-112=

Bits 67-85=
9 Bits 115-132=
Bits 109-112=

Bits 67-85=
10 Bits 115-132=
Bits 109-112=

Bits 67-85=
11 Bits 115-132=
Bits 109-112=

Bits 67-85=
12 Bits 115-132=
Bits 109-112=
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Script . .
Reference (See Value of Encoded Location Bits Transmitted by Beacon ST i
BCH Correct (\)
Table D.4)
Bits 67-85=
13 Bits 115-132=
Bits 109-112=
Table F-C.5: Position Data Encoding Results RLS Location Protocol (Additional
Scripts)
Script Reference . . . Confirmation that Result
(See Table D.5) Value of Encoded Location Bits Transmitted by Beacon Correct (¥)

1 Hex ID =
Hex ID =

2 Confirm Indication is as per manufacturer’s instructions
Bits 109 to 114 =

3 Confirm Indication is as per manufacturer’s instructions
Bits 109 to 114 =
Hex ID =

4 Confirm Indication is as per manufacturer’s instructions
Bits 109 to 114 =

. Confirm Indication is as per manufacturer’s instructions
Bits 109 to 114 =
Hex ID =

6 Confirm Indication is as per manufacturer’s instructions
Bits 109 to 114 =
Confirm Indication is as per manufacturer’s instructions

7
Bits 109 to 114 =
Hex ID =

8 Confirm Indication is as per manufacturer’s instructions
Bits 109 to 114 =
Confirm Indication is as per manufacturer’s instructions

9
Bits 109 to 114 =
Hex ID =

10 Confirm Indication is as per manufacturer’s instructions
Bits 109 to 114 =
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Script Reference
(See Table D.5)

Value of Encoded Location Bits Transmitted by Beacon

Confirmation that Result
Correct (V)

11

Confirm Indication is as per manufacturer’s instructions

Bits 109 to 114 =
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Table F-C.6: Position Acquisition Time and Position Accuracy
(Internal Navigation Devices)

Operational

C/S T.007 Section A.3.8.2.1

C/S T.007 Section A.3.8.2.2

Configuration

Time to Acquire
Position (sec)

Location Error in
metres

Time to Acquire
Position (sec)

Location Error in
metres

Water
ground plane

Antenna fixed
to ground plane

Antenna fixed
to ground plane

Beacon on
ground plane

Beacon above
ground plane

Other
(specify)

Table F-C.7: Position Acquisition Time and Position Accuracy (External Navigation

Devices)

C/S T.007 Section A.3.8.2.1

C/S T.007 Section A.3.8.2.2

(sec)

Time to Acquire Position

Location Error in metres

Time to Acquire
Position (sec)

Location Error in
metres
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Table F-C.8: ELT(DT) Encoded Position Update
Burst Beacon Tx time | Encoded location reported in the beacon message Best-Matching simulated location between 2D location | Altitude
number P(to) and P(to-2) error (meters) error

Latitude

Longitude

Altitude band

Latitude

Longitude

Altitude

(meters)

- END OF APPENDIX C TO ANNEX F -
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F.4 APPENDIX D TO ANNEX F: BEACON CODING SOFTWARE RESULTS

Table F-D.1: Examples of User Protocol Beacon Messages
(Examples required for each protocol declared in Annex G)

Protocol

Operational Message
(in hexadecimal including bit and
frame synchronisation bits)

(in hexadecimal including bit and
frame synchronisation bits)

Self-Test Message

Maritime User Protocol with MMSI

Maritime User Protocol with Radio
Call Sign

Radio Call Sign User Protocol

Serial User: Float-Free EPIRB with
Serial Number

Serial User: Non Float-Free EPIRB
with Serial Number

Aviation User Protocol

Serial User: ELT with Serial Number

Serial User: ELT with Aircraft
Operator Designator &  Serial
Number

Serial User: ELT with Aircraft 24-bit
address

Serial User: PLB with Serial Number

National User (Short)

National User (Long)

User Test
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Table F-D.2: Examples of Standard, National Location RLS and ELT(DT)
Location Protocol Beacon Messages

(Examples required for each protocol declared in Annex G)

Protocol

Operational Message
(in hexadecimal including bit and
frame synchronisation bits)

Self-Test Message (in
hexadecimal including bit
and frame synchronisation

bits)

GNSS Self Test Message (if
applicable, in hexadecimal,
including bit and frame
synchronisation bits)

Location “A”" | Location “B”*

Location “A”

Standard Location:
EPIRB with MMSI

Standard Location:
EPIRB with Serial Number

Standard Location:
ELT with 24-bit Address

Standard Location:
ELT with Serial Number

Standard Location:
ELT with Aircraft Operator
Designator

Standard Location:
PLB with Serial Number

Standard Location: Test

National Location:
EPIRB

National Location:
ELT

National Location:
PLB

National Location: Test

RLS Location — Serial No.:
(ELT, EPIRB or PLB)*

RLS Location — MMSI:
(EPIRB or PLB)

RLS Location: Test

ELT(DT) Location (24-bit
Address, Aircraft Operator

* Location “A” and location “B” must be separated by at least 500 meters for the Standard Location, National Location and RLS

Location protocols.

¥ By decision of the Cospas-Sarsat Council at its Fifty-Seventh Session, RLS protocols will be effective as of 1 January 2018,
as a target, subject to further review and consideration. The use of RLS-enabled beacons will be regulated by national

administrations.
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Designator, Serial Number}

ELT(DT) Location: Test

ELT(DT) with Rotating
PDF-2 Field

PDF-2 = Location

PDF-2 =3LD
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Table F-D.3: Examples of User-Location Protocol Beacon Messages
(Examples required for each protocol declared in Annex G)

Operational Message
(in hexadecimal including
bit and frame
synchronisation bits)

Self-Test Message (in
hexadecimal including bit
and frame
synchronisation bits)

hexadecimal, including bit
and frame synchronisation

GNSS Self Test Message
(if applicable, in

Non Float-Free EPIRB

Protocol bits)

Location Location Location “A”
“An* “B”*

Maritime  Protocol  with

MMSI

Maritime  Protocol  with

Radio Call Sign

Radio Call Sign

Serial User-Location:

Float-Free EPIRB

Serial User-Location:

Aviation

Serial User-Location: ELT

Serial User-Location: ELT
with  Aircraft  Operator
Designator & Serial Number

Serial User-Location: ELT
with Aircraft 24-bit address

Serial User-Location: PLB

User-Location: Test

- END OF APPENDIX D TO ANNEX F -

* Location “A” and location “B” must be separated by at least 10 km for the User-Location protocol.
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APPENDIX E TO ANNEX F: BEACON OPERATING CURRENT AND PRE-TEST

DISCHARGE CALCULATIONS

Table F-E.1: Beacon Operating Current

Mode: Measurement Average Peak
Beacon Operating Modes | Manually selectable interval, sec Current, mA Current, mA
or Automatic
Table F-E.2: Pre-test Battery Discharge Calculations
Characteristic Designation | Units Value | Comments
Beacon manufacturers declared maximum allowed cell shelf-life (from | Tcsor TCS | Years
date of cell manufacture to date of battery pack installation in the beacon)
Declared beacon battery replacement period (from date of installation in | Tgr or TBR | Years
the beacon to expiry date marked on the beacon)
Battery pack electrical configuration
Cell model and cell chemistry
Nominal cell capacity A-hrs
Nominal battery pack capacity Can A-hrs
Annual battery cell capacity loss (self-discharge) due to aging, as | Lspc %
specified by cell manufacturer at ambient temperature
Calculated battery pack capacity loss due to self-discharge: Lcen A-hrs
Lcen =Cen - [Cen *(1 - Lspc/100) TBRTCS]
Number of self-tests per year Nst
Average battery current during a self-test Ist mA
Maximum duration of a self-test Tst sec
Calculated battery pack capacity loss due to self-tests during battery | Lst mA-hrs
replacement period: Lsr = Ist*Tsr*Ter*Nsr/ 3600
Maximum Number of GNSS self-tests between battery replacements Ngst
Average battery current during a GNSS self-test of maximum duration lost mA
Maximum duration of a GNSS self-test Test sec
Calculated battery pack capacity loss due to GNSS self-tests during | Lest mA-hrs
battery replacement period: Lest = lest*Test™Nest/ 3600
Average stand-by battery pack current Iss mA
Other Capacity Losses Loth mA-hrs See Note 1
Battery pack capacity loss due to constant operation of circuitry prior to | Liss mA-hrs
beacon activation: Lisg = Isg*Tgr*8760
Calculated value of the battery pack pre-test discharge Lcoc A-hrs
Lepe= Lean + 1.65*(L3T+ Lgst+ L|SB)/1OOO + LotH/1000
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Note 1: —————The worst case depletion in battery power due to current drawn that cannot be replicated during the
operating lifetime at minimum temperature test. This shall also include any losses due to intermittent operation of the
beacon (e.g., repetitive interrogating status) prior to beacon activation in operational mode.
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Table F-E.3: Self-test Mode Actions and Indications (*)

No. Action/ Indication Time-stamp Description of Duration of Notes
(HM:MM:SS) | action/indication | action/indication
(sec)

1 Self-test mode initiation

(distinct action)

Distinct indication of the Self-test initiation
Self-test single burst transmission

Self-test message default values -
Distinct indication of RF transmission
Distinct indication of the Self-test PASS
Result

7 Distinct indication of the Self-test FAIL
Result

8 Distinct indication of Insufficient Battery
Energy

10 | Distinct indication only when a beacon is For RLS-
coded with the RLS Location Protocol (i.e., capable
the RLS functionality is enabled) , and the beacons
RLS and RLM indicator(s) are operating as
described in section 4.5.4 €) of document C/S
T.001.

1011 | Automatic termination of the Self-test mode,
irrespectively of the switch position

1112 | Duration of Self-test mode -

OO W|IN

Note * : see example of a complete table in the Appendix G to Annex F

Table F-E.4: GNSS Self-test Mode Actions and Indications (for Beacons With Internal GNSS)

No. Action/ Indication Time-stamp Description of Duration of Notes
(HM:MM:SS) | action/indication | action/indication
(sec)

1 GNSS Self-test mode initiation

(distinct action)

2 Distinct indication of the GNSS Self-test
mode initiation

3 Single GNSS self-test burst transmission

4 GNSS Self-test burst with position Indicate:
encoding Yes -or No
5 Distinct indication of the GNSS Self-test
PASS result
6 Distinct Indication of the GNSS Self-test
FAIL Result

7 Distinct indication that the
manufacturer-declared limited number
of GNSS self-tests is attained

8 Automatic termination of GNSS self-test
mode, irrespectively of the switch
position

9 Duration of GNSS Self-test mode
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Table F-E.5: Indication of Insufficient Battery Energy
Parameter Units Declared by Verified Notes
beacon and
manufacturer | evaluated
by accepted
test facility
Beacon manufacturer-declared | hours - Cco is declared in Annex G as
Minimum operating lifetime “Manufacturer-declared Minimum Operating
(Cco) Lifetime”. Ccois required for the test.
Full Battery Pack Capacity | hours If needed to calculate Csp-ams
(Cep)
Battery Pre-Operational Losses | hours corresponds to Lcoc, as defined in the
(Cro) Table F-E.2
Spare Battery Capacity at | hours Csp-amg is required for the test, and shall be
ambient temperature (Csp-ams) defined by testing (see Footnote 4 to section
A.3.6.2.2), or by calculation, as follows:
Csp-ame = Csp — (Cpo + Cco)
Criteria and conditions to trigger description of PIE criteria and conditions to be
PIE indication - met to trigger PIE indication. Use a separate
sheet if needed
Step-1: battery pack discharge hours - Battery discharge shall correspond to:
Cro - 30 minutes, or the value declared by
the beacon manufacturer less 30 minutes
Step-1: beacon conditions - description of conditions recreated during the
(if applicable) Step-1 for which the PIE criteria is not met
Step-1: observations of self-test - test facility observations of self-test
indication indication: time, duration, type of indication
Step-2: battery pack discharge hours - Total battery discharge shall correspond to:

Cro + Csp-ams + 30 minutes or the value
declared by the beacon manufacturer plus 30
minutes

Step-2: beacon conditions
(if applicable)

description of conditions recreated during the
Step-2 for which the PIE criteria is met

Step-2: observations of distinct
PIE indication

test facility observations of PIE indication:
time, duration, type of indication

- END OF APPENDIX E TO ANNEX F -
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APPENDIX F TO ANNEX F: CHECK-LIST OF TECHNICAL DATA PROVIDED BY BEACON

MANUFACTURER

Table F-F.1: Check-List of Technical Data Provided by Beacon Manufacturer

Tick (V)

to indicate
submission of
items

Applicable
C/S T.007
requirement

Description of technical information item

File name, title of
document, page,
section, where the
item is located

5(a) Type Approval Application Form (Annex G)

6.2 Change Notice Form (Annex H)

6.2 Description of Change(s)

6.2 Statement on changes to beacon physical characteristics

6.2,4.8 Report on Factory Testing

5(m) The beacon Quality Assurance Plan (Annex L)

5(h) Photos of the beacon in all operational configurations

5(c) Pre-test discharge data and analysis, table F-E.2

5(d) List, description and analysis of operating modes, Table F-E.1

5(e) Beacon operating instructions and/or other owner manuals

5(f) Beacon marketing brochure (if available)

5(g) Battery cells technical data sheet

5(g) Electrical diagram of the battery pack

5(h) Beacon markings and labels

5(i-i) Reference oscillator type and specification

5(i-ii) Long-term frequency stability (LTS) and description of the frequency generation circuitry

5(i-iii) Technical data sheet for TCXO/MCXO

5(i-iv) Report on oscillator ageing characteristics

5(i-v) Serial Number and temperature gradient test results (graph, summary and Excel file) for
the TCXO unit installed in the test beacon from the TCXO manufacturer

5(j-1) Design: protection against continuous transmission

5(j-ii) Design: protection against repetitive self-test

5(j-iii) Design: self-test default values

5(j-iv) Design: protection against GNSS receiver faulty operation

5(j-v) Statement and description on National-User protocol (long format) message encoding

5(k) Matching network: statement, description and analysis

5(1) Antenna cable type, minimum and maximum RF-losses

5(n-i) Description of GNSS receiver operation cycle and its phases

5(n-ii) Battery current for GNSS receiver operation phases

5(n-iii) Internal GNSS receiver and its antenna data sheets

5(n-iv) Statement on the encoded position timings for declared protocol types, if applicable

5(n-v) Description of the internal GNSS receiver cold start

5(0-i) Specification and description of the interface with the external navigation device

5(0-ii) External navigation interface: electrical diagrams

5(p-i) External ancillary devices: technical data sheets, photos and description

5(p-ii) External ancillary devices: details of electrical connections

5(q) Description of differences between beacon model variants

5(n) Check-list of technical information (Table F-F.1)

5(s) Statement on the worst-case operating temperature, (if required)

5(1) Statement on known non-compliances, (if required)

5(u) Statement on power alignment for units submitted for TA testing

5(v) Self-test indication of insufficient battery energy (Table F-E.5): technical information

5(w) Multiple programmable options (list and description)

5(x) External power supply (parameters for nominal, minimum and maximum voltage)

5(y) Description of automatic interrogation of beacon status function

Other technical material

(date of)

(beacon model)

(beacon manufacturer’s point of contact for the type approval: name, job title, e-mail
address)

- END OF APPENDIX F TO ANNEX F -

(signature)
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F.6 APPENDIX G TO ANNEX F: TEMPLATE OF TEST REPORT EXAMPLE

[Cospas-Sarsat Accepted Test Facility / Beacon Manufacturer]

Report on

Cospas-Sarsat 406 MHz Emergency Beacon Testing

of the [Beacon Manufacturer][Beacon type] model “[Beacon Model]”
in accordance with C/S T.007

Report Nr. [Reference Nr] — Issue [Issue Nr] [Date of Issue]
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Prepared by:
Accreditations:

Report on:
Prepared for:
Prepared by:
Approved by:

Date of Issue:

Dates of testing
Submitted for testing:

[Test facility/ Beacon Manufacturer, contact details, phone, email, www]
[List of National and International accreditations]

[Beacon type and beacon model number]

[Beacon manufacturer]
[Manufacturer representative (Name, Job title, Contact details)]

[TA specialist in charge of TA-testing: name, job title, contact details]
[Test facility/ Manufacturer TA authority name, job title, signature]
[Date of the Report Issue]

Start of tests:
End of tests:

History of the report Issue/revisions:

Report Nr — Issue Nr. | Date of Reasons for re-issue
or Revision Nr. Issue
Report Nr. [Reference Nr] — Issue [Issue Nr] Page [nn] of [NN]
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Section Contents Page
1. Scope
2. References
3. Details of Test Samples
4. Type Approval Testing
5. Test Details
5.1 Test Results Summary Table
5.2 Electrical and Functional Tests at Constant Temperature
521 Minimum Operating Temperature tests
5.2.2 Ambient Operating Temperature tests
523 Maximum Operating Temperature tests
5.3 Thermal Shock Test
5.4 Operating Lifetime at Minimum Temperature Test
54.1 Operating Current Measurements and Analysis
5.4.2 Pre-test Battery Discharge
5.5 Temperature Gradient Test
5.6 Oscillator Ageing (if applicable)
5.7 Antenna Characteristics Tests
5.8 Beacon Coding Software Test
5.9 Navigation System Test
59.1 Position Data Default Value Test
5.9.2 Position Acquisition Time and Position Accuracy Test (PAT-PAT)
5.9.3 Encoded Position Data Update Interval Test
5.9.4 ELT(DT) Encoded Position Data Update Test
5.9.5 Position Clearance After Deactivation Test
5.9.6 Position Data Input Update Interval Test
5.9.7 Last Valid Position Test
5.9.8 Position Data Encoding Test
5.10 Satellite Qualitative Test
511 Return Link Service Test
5.12 Prevention of Continuous Transmission Test (for beacons with voice transceiver)
5.13 Activation And Cancellation Message Tests (ELT(DT) only)
5.14 Additional Tests for ELT(DT) with External Power Source
5.15 Testing Beacon Controls
6. Photographs
7. List of Test Equipment and Measurement Uncertainties
8. Other technical information, which is referred to in the test report
9. Technical data submitted by Beacon manufacturer

Report Nr. [Reference Nr] — Issue [Issue Nr] Page [nn] of [NN]
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1. Scope
2. Reference Documents
3. Details of Test samples
Model name
S/Ns of test beacons
P/Ns (Hardware, Firmware, Software)
Description of the test beacon and block- diagramme of equipment under test (EUT)
List of ancillary devices( e.g., antennas, remote switches, remote indicators, external
buzzer, external navigation interface units, external activators, etc.)
List of test equipment, provided by beacon manufacturer for TA testing
Photos of the EUT with antennas and all external ancillary devices subjected to TA-
testing
Battery pack details (composition, cell type, battery pack P/N)
Application details: ANNEX G — Part G.1
Indication that the beacon manufacturer confirmed output power alignment between test
beacons (submission of data item per section 5.u), or results of the power alignment
verification testing by the test facility (as applicable).
4. Type approval testing
Applicable standards and compliance statement: ANNEX G — Part G.2
Statement and details of non-compliances observed during TA testing
Statement and list and description of deviations from standard test procedures
EUT Modifications during TA testing:
Example:
Modification State Date of Implementation | Reasons for Description of modification,
(Mod State) modification HW/FW P/Ns,
SW version/release after
modification
0 20 June 2013 - -
1 13 July 2013 Incorrect FW 1.001-02
first burst delay SW 1.001-x1
HW (no change)

« Modes of EUT operation during TA testing, message encoding, EUT system

Report Nr. [Reference Nr] — Issue [Issue Nr]

configuration,
Modes of operation of external ancillary devices and schedule of operation (for operator-
controlled ancillary devices, e.g., voice-transceivers)

Page [nn] of [NN]
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. Statement and justification of the beacon mode, beacon system configuration and test
conditions (e.g., absence of GNSS signal during conductive tests) applied for the type-

approval testing

«  Statement and justification of the measurement interval (applicable to section A.2.1

tests)

« List of tests performed by beacon manufacturers

5. Test Results

5.1 Test Results Summary Table

Table F.1 of ANNEX F, additionally indicating for each test parameter:

- date(s) of test,

-EUT S/N

- EUT Modification State

- Test configuration (where applicable)
- Indication of Pass/Fail result

- Indication of deviations from standard test procedures

Example:

Parameters to be Measured

Units Test Results Comments

Range of

Specification Trmin Tamb Trnax

(-20°C) | (20°C) | (+55°C)

10-Aug-12, DEF-406, S/N 001, Mod State 0

1. Transmitter Power Output
- transmitter power output (min and max)

- power output rise time

- power output 1 ms before burst

FAIL

dBm (374 -|381 -|387 - |FAIL at
37.7 38.2 39.6 Max Temp

<5 Ms (0.4 0.6 0.8
<-10dBm | dBm [-336 |-323 |-36.3

35-39

[..]

5.2 Electrical and Functional Tests

Date of test

Specification

[Reference to C/S T.001 Issue and Revision
Number, and section ]

Beacon Model

EUT Mod State

- EUT S/IN

Report Nr. [Reference Nr] — Issue [Issue Nr]

Page [nn] of [NN]
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EUT system configuration, including ancillary
devices and modes of their operation

Measurement Interval

EUT operating mode during the test

Report Nr. [Reference Nr] — Issue [Issue Nr] Page [nn] of [NN]
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Environmental conditions

Deviations from standard test procedures

Non-compliances noticed

5.2 Electrical and Functional Tests

Test results:
[Provide test results for the following temperature conditions:]

5.2.1 Minimum Operating Temperature
522 Ambient Operating Temperature
523 Maximum Operating Temperature

[Provide test results for the following test parameters:]

. Power Output

. Digital Message

. Digital Message Generator

. Modulation

. Spurious Emission

. 406 MHz VSWR Check

. Self-test Mode (Table F-E.3 and Table F-E.5)
. GNSS Self-test Mode (Table F-E.4)

[Provide details of test methods, message decodes, graphs, oscillograms, spectrograms, and tables of test

results as appropriate]

Report Nr. [Reference Nr] — Issue [Issue Nr]

Page [nn] of [NN]
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Table F-E.3: Self-test Mode Actions and Indications (with example test results)

No. Action/ Indication Time-stamp Description of Duration of Notes
(HM:MM:SS) action/indication action/indication
(sec)
1 Self-test mode initiation 10:00:00 The “Test” button is | 5 sec 3-9 sec as
(distinct action) pressed and hold for described in
5 seconds then and the manual
released
2 Distinct indication of the 10:00:05 Green LED is ON | 2.5 sec
Self-test initiation for 1.0 secs
3 | Self-test single burst 10:00:15 - 520 ms Observed on
transmission SPAN
4 | Self-test message default 10:00:15 Self-test message | - As decoded by
values structure and bit the beacon
values are OK tester
5 Distinct indication of RF 10:00:16 Strobe-light single | One short burst
transmission flash
6 Distinct indication of the 10:00:25 Three Green LED | 1.6 sec
Self-test PASS Result short flashes 0.2 sec
each and 0.5 sec
inter
7 Distinct indication of the 10:00:25 Series of 2-5 Red | 1.4 -5 sec As described in
Self-test FAIL Result LED flashes, the manual
short flashes 0.2 sec
each and 0.5 sec
inter
8 Distinct indication of 10:00:30 One Red LED flash | - As described in
Insufficient Battery Energy for 1.5 sec the manual
10 | Automatic termination of 10:00:37 Red LED is ON for By monitoring
the Self-test mode, 1.0 secs battery current
irrespectively of the switch
position
11 | Duration of Self-test mode - 37 secs Difference
between
timestamps
(10) and (1)

Report Nr. [Reference Nr] — Issue [Issue Nr] Page [nn] of [NN]
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5.3 Thermal Shock Test

Date of test

Specification

Beacon Model

EUT S/N

EUT Mod State

EUT system configuration, including ancillary
devices and modes of their operation

EUT operating mode during the test

Environmental conditions

Initial/Offset temperature

Deviations from standard test procedures

Non-compliances noticed

Test results:
[Provide details of test methods, message decodes, graphs, oscillograms, spectrograms, and tables of test
results as appropriate]

Report Nr. [Reference Nr] — Issue [Issue Nr] Page [nn] of [NN]
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5.4 Operating Lifetime at Minimum Temperature Test

Date of test

Specification

Beacon Model

EUT S/N

EUT Mod State

EUT system configuration, including ancillary
devices and modes of their operation

EUT operating mode during the test

Environmental conditions

Test temperature

Pre-test battery discharge amount (A-hrs) and
equivalent duration of the battery discharge by
operating current

Beacon Operating Lifetime duration, as
demonstrated during the operating Lifetime at
Minimum Temperature test, hours

Deviations from standard test procedures

Non-compliances noticed

54.1 Operating Current Measurements and Analysis

[Table F-E.1]

[Details of the EUT configuration, incl. ancillary devices and mode of their operation]
[Conclusion about the mode, beacon system configuration and test conditions that exhibit the highest

load]

54.2 Pre-test Battery Discharge

[Provide results of pre-test discharge calculations in the format of Table F-E.2]
[Describe method of battery discharge (operating current, DC/load, etc.) or equivalent test extension]

Test results:

[Provide details of test methods message decodes, oscillograms, graphs and tables of test results, as

appropriate]

Report Nr. [Reference Nr] — Issue [Issue Nr]

Page [nn] of [NN]
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5.5 Temperature Gradient Test

Date of test

Specification

Beacon Model

EUT S/N

EUT Mod State

EUT system configuration, including ancillary
devices and modes of their operation

EUT operating mode during the test

Environmental conditions

Temperature Range

Deviations from standard test procedures

Non-compliances noticed

Test results:
[Provide details of test methods, message decodes, graphs and tables of test results, as appropriate]

Report Nr. [Reference Nr] — Issue [Issue Nr] Page [nn] of [NN]
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5.6 Oscillator Ageing (if applicable)

Date of analysis

Specification

Beacon Model

EUT S/N

EUT Mod State

Oscillator Manufacturer and Model (or P/N):

Oscillator S/N

Reference documents

Environmental conditions:

Deviations from standard test procedures

Non-compliances noticed

Record and report:

[Provide details of test methods, summary of MTS analysis and complete Table A-1,

Table A-2 of Annex A to C/S IP (TCXO)]

Report Nr. [Reference Nr] — Issue [Issue Nr]

Page [nn] of [NN]
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5.7 Antenna Characteristics

Date of tests

Specification

Beacon Model

EUT S/N

EUT Mod State

EUT system configuration, including antenna,
external ancillary devices and modes of their
operation

Beacon antenna model (P/N)

Measurement antenna type and model

Environmental conditions

Deviations from standard test procedures

Non-compliances noticed

Test results:
[Provide details of test methods, test results for each beacon-antenna and for all test configurations, as per
APPENDIX B to ANNEX F. Annotate results, as appropriate]

Report Nr. [Reference Nr] — Issue [Issue Nr] Page [nn] of [NN]
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5.8 Beacon Coding Software

Date of test

Specification

Beacon Model

EUT S/N

EUT Mod State

Performed by

Verified by

Measurement Equipment, provided by beacon
manufacturer

Reference documents

Environmental conditions:

Deviations from standard test procedures

Non-compliances noticed

Record and report:
[provide details of test methods,]
[provide results in the format of Tables F-D.1, F-D.2, F-D-3 (as applicable) and decodes of all messages]

Report Nr. [Reference Nr] — Issue [Issue Nr] Page [nn] of [NN]
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5.9 Navigation System Test

[Test results shall be presented separately for each of the declared LP protocol types, for each of the declared
operational configurations, where appropriate, separately for internal and external navigation device, and
for each external navigation interface type]

Date of test

Specification

Beacon Model

EUT S/N

EUT Mod State

EUT system configuration during the test,
including antenna, external ancillary devices and
modes of their operation

Navigation device details (model, interface)

Measurement Equipment, provided by beacon
manufacturer, if any

Performed by

Verified by

Environmental conditions

Deviations from standard test procedures
Non-compliances noticed

[Provide brief description of actions, messages and decodes, time-stamps, results]

5.9.1 Position Data Default values

5.9.2 Position Acquisition Time and Position Accuracy Test (PAT-PAT)

[Provide results in the format of Table F-C.6 and Table F-C.7]

[Provide information for the known position and results for the encoded positions, messages, decodes, time-
stamps, results]

[Indicate if a GNSS simulator was used]

5.9.3 Encoded Position Data Update Interval
[Provide information for the known position and results for the encoded positions, messages, decodes, time-
stamps, results]

5.9.4 ELT (DT) Encoded Position Update
[For (ELT(DTs), provide results in the format of Table F-C.8]

5.9.5 Position Clearance After Deactivation
[Provide information for the known position and results for the encoded positions, messages, decodes, time-
stamps, results]

5.9.6 Position Data Input Update Interval
[Provide information for the known position and results for the encoded positions, messages, decodes, time-
stamps, results]

Report Nr. [Reference Nr] — Issue [Issue Nr] Page [nn] of [NN]
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5.9.7 Last Valid Position
[Provide results for the encoded positions, messages, decodes, time-stamps, results]

5.9.8 Position Data Encoding
[Provide results in the format of Tables F-C.1, F-C.2, F-C.3, F-C.4 (RLS), F-C.5 (RLS-additional scripts)]

Report Nr. [Reference Nr] — Issue [Issue Nr] Page [nn] of [NN]
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5.10 Satellite Qualitative Test

Date of test

Specification

Beacon Model

EUT S/N

EUT Mod State

EUT system configuration, including ancillary
devices and modes of their operation:

Beacon Antenna

Environmental conditions

Deviations from standard test procedures

Non-compliances noticed

Test results:

[For all beacon types, except ELT(DT), provide details of test methods, results for each beacon-antenna
and for all test configurations, as per Appendix Al to Annex F]

[For ELT(DT), provide details of test methods, results for each beacon-antenna configuration, as per
Appendix A2 to Annex F (for ELT(DT)s]

Report Nr. [Reference Nr] — Issue [Issue Nr] Page [nn] of [NN]
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5.11  Return Link Service Test

Date of test

Specification

Beacon Model

EUT S/N

EUT Mod State

EUT system configuration, including ancillary
devices and modes of their operation:

Beacon Antenna

Environmental conditions

Deviations from standard test procedures

Non-compliances noticed

Test results:

[Provide details of test methods, results for each beacon-antenna and for all test configurations, as per
Appendix Al to Annex F and/or Appendix A2 to Annex F (for ELT(DT)s)]

Report Nr. [Reference Nr] — Issue [Issue Nr] Page [nn] of [NN]
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5.12 Prevention of Continuous Transmission Test (for beacons with voice transceiver)

Date of test

Specification

Beacon Model

EUT S/N

EUT Mod State

EUT system configuration, including ancillary
devices and modes of their operation:

Voice transmitter maximum continuous voice-
transmissionr duration (limit), declared by the
beacon manufacturer, sec

Voice transmitter total duration of the voice-
transmitter operation (on-time), declared by beacon
manufacturer, hours and minutes

Environmental conditions

Test temperature (ambient)

Deviations from standard test procedures

Non-compliances noticed

Results of the tests shall be reflected at Table F.1, Test Parameter 19.

Report Nr. [Reference Nr] — Issue [Issue Nr]

Page [nn] of [NN]
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5.13 Activation and Cancellation Message Tests (ELT(DT) only)

Date of test

Specification

Beacon Model

EUT S/N

EUT Mod State

EUT system configuration, including ancillary
devices and modes of their operation:

Environmental conditions

Test temperature (ambient)

Deviations from standard test procedures

Non-compliances noticed

Results of the tests described in sections A.3.9, A.3.9.1, A.3.9.2 and A.3.9.3 shall be reflected at

Table F.1, Test Parameter 20.

Report Nr. [Reference Nr] — Issue [Issue Nr]

Page [nn] of [NN]
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5.14 ELT(DT) with External Power Source - Additional Testing

Date of test

Specification

Beacon Model

EUT S/N

EUT Mod State

EUT system configuration, including ancillary
devices and modes of their operation:

External power source - nominal conditions

External power source worst-case conditions
(maximum and minimum voltage)

Measurement interval, minutes

Environmental conditions

Test temperature

Deviations from standard test procedures

Non-compliances noticed

Summary of the test results:

Table F.1 of ANNEX F, additionally indicating for each of the test parameters:

- date(s) of test,

- EUT Modification State

- Test configuration (where applicable)
- Power supply: from external source

- Indication of Pass/Fail result

- Indication of deviations from standard test procedures

Test results:

[For each test parameter, provide details of test methods, message decodes, graphs, oscillograms,
spectrograms, and tables of test results as appropriate]

Report Nr. [Reference Nr] — Issue [Issue Nr]

Page [nn] of [NN]
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5.15 Testing Beacon Controls
Date of test
Specification As per document C/S T.007, sections A.3.10,

A.3.10.1 and A.3.10.2

Beacon Model

EUT S/N

EUT Modification State

EUT system configuration, including ancillary
devices and modes of their operation

Environmental conditions

Test temperature (ambient)

Deviations from standard test procedures

Non-compliances noticed

Reflect observations of the beacon behaviour

Results of the tests described in sections A.3.10, A.3.10.1 and A.3.10.2 shall be recorded at Table
F.1, Test Parameter 22.

Report Nr. [Reference Nr] — Issue [Issue Nr] Page [nn] of [NN]
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6.

Photographs

Include photographs of:

EUT with antenna deployed

External components

EUT set for SQT (for all antennas in all test configurations)

EUT set for PAT-PAT (for all antennas in all test configurations)

EUT antenna set for Antenna tests (for all antennas in all test configurations)

Test Equipment

List of test equipment and calibration dates
Block diagrams of test setup

Measurement accuracies

Description of measurement methods.

Other technical information, which is referred to in the test report

Technical data sheets for devices and components
Results of tests from beacon manufacturer
Other test reports, if applicable

Technical data submitted by Beacon manufacturer

Complete Check-List of Technical Data, as per Appendix F to Annex F.

- END OF APPENDIX G TO ANNEX F -

Report Nr. [Reference Nr] — Issue [Issue Nr] Page [nn] of [NN]
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F.7

1)

2)

3)

4)

5)

6)

7)

APPENDIX H TO ANNEX F: GUIDELINES FOR RECORDING AND
ROUNDING OF THE MEASUREMENTS RESULTS

The final quantitative value of the parameter (Table F.1 C /S T.007) should be recorded in
the same format as the specification.

The accuracy of the measurement results and the accuracy of the calculations during
processing of the measurement results should be consistent with the required accuracy of
the obtained estimate of the measured value.

The error of estimation of the measured parameter should be expressed using no more than
two significant digits after decimal point.

Two significant digits after decimal point in the measurement error of the measured value
should be retained:

a. for accurate measurements;

b. if the first digit is not more than three.

The number of digits in the intermediate results and calculations in the processing of
measurements should be at least two more than in the final result.
a. Note: All measurement results, calculations recorded in the report specified in
Appendix F.7 of C /S T.007 should be represented using two more digits than in
Table F.1.

The error in the intermediate calculations should be expressed using not more than three
significant digits after decimal point.

The retained significant digit in the error of the measured value evaluation when
rounding is increased by one if the discarded digit of the lower-order digit is greater than
or equal to five, and does not change if it is less than five.

- END OF APPENDIX H TO ANNEX F -

- END OF ANNEX F -

Report Nr. [Reference Nr] — Issue [Issue Nr] Page [nn] of [NN]
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ANNEX G: APPLICATION FOR A COSPAS-SARSAT 406 MHZ BEACON

TYPE APPROVAL CERTIFICATE

G.1 INFORMATION PROVIDED BY THE BEACON MANUFACTURER

Beacon Manufacturer and Beacon Model

Beacon Manufacturer

Beacon Model Name

Additional Beacon
Model Names

Beacon Type and Operational Configurations

Beacon Type

Beacon used while:

Tick where
appropriate

EPIRB Float Free

Floating in water or on deck or in a safety raft

EPIRB Non-Float Free
(automatic and manual
activation)

Floating in water or on deck or in a safety raft

EPIRB Non-Float Free
(manual activation only)

Floating in water or on deck or in a safety raft

EPIRB Float Free with VDR

Floating in water or on deck or in a safety raft

On ground and above ground

PLB On ground and above ground and floating in water
On ground, above ground, and on a personal floatation device”
On ground and above ground

ELT Survival

On ground and above ground and floating in water

ELT Auto Fixed

Fixed ELT with aircraft external antenna

ELT(DT)

Distress Tracking ELT with aircraft external antenna

ELT Auto Portable

In aircraft with an external antenna

* Applicable only to PLBs with integral antennas operated while attached to personal flotation devices (e.g. lifejackets) where the
PLB and its antenna are mounted on PFD in such a position, that, in the nominal mode of operation, they are kept above water.
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Beacon Type Beacon used while:

Tick where
appropriate

antenna

On ground, above ground, or in a safety raft with an integrated

ELT Auto Deployable Deployable ELT with attached antenna

Other (specify)

Beacon Characteristics

Characteristic

Specification

Operating frequency (406 MHz operating channel = 406.xxx)

406._ _ _MHz

Operating temperature range

Tmin =

Tmax=

Temperature, at which minimum duration of continuous operation is expected
(Submit C/S T.007 Section 5, part s, if applicable)

Manufacturer-declared Minimum Operating Lifetime”

24hrs 1, or
48hrs [, or
168hrs 1, or
other_ hrs

Beacon power supply type (internal non-rechargeable, internal re-chargeable, external,
combined, other)

External power supply parameters (AC/DC, nominal voltage, nominal minimum and
nominal maximum voltage)

AC or DC (cross, as applicable)
Nominal voltage: _ V
Nominal minimum voltage:

Nominal maximum voltage:

Is external power supply needed to energise the beacon or its ancillary devices in any
of operational modes (N/A or Yes or No)

Battery cell chemistry

Battery cell model name, cell size, number of cells in a battery pack, and details of the
battery pack electrical configuration

* this value is specified by National Administrations or International Organisations
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Characteristic

Specification

Battery cell manufacturer

Battery pack manufacturer and part number

Beacon manufacturers declared maximum allowed cell shelf-life (from date of cell
manufacture to date of battery pack installation in the beacon)

years

Declared beacon battery replacement period (from date of installation in the beacon
to expiry date marked on the beacon)

years

Oscillator type (e.g. OCXO, MCXO, TCXO)

Oscillator manufacturer

Oscillator model name/ part number

Oscillator satisfies long-term frequency stability requirements (Yes or No)

Antenna type: Integral or Other (e.g. External, Detachable — specify type)

Antenna manufacturer

Antenna part name and part number (OEM, if applicable, and beacon manufacturer’s)

Antenna cable assembly min/max RF- losses at 406 MHz, if applicable

Navigation device type (Internal, External or None)

Features in beacon that prevent degradation to 406 MHz signal or other beacon
performances resulting from a failure of navigation device or failure to acquire position
data (Yes, No, or N/A)

Features in beacon that ensure erroneous position data is not encoded into the beacon
message (Yes, No or N/A)

Navigation device capable of supporting global coverage
(YYes, No or N/A)

Encoded position update capability (Yes, No, N/A) and

Encoded position update interval value (range)

min

For Internal Navigation Devices

—  Geodetic reference system (WGS 84 or GTRF)
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Characteristic

Specification

—  GNSS receiver cold start forced at every beacon activation
(Yes or No)

— Navigation device manufacturer
— Navigation device model name and part Number

— Internal navigation device antenna type(integrated, internal, external,
passive/active) , manufacturer and model

—  GNSS system supported (e.g. GPS, GLONASS, Galileo)

For External Navigation Devices
— Data protocol for GNSS receiver to beacon interface
—  Physical interface for beacon to navigation device
—  Electrical interface for beacon to navigation device
—  Part number of the external navigation interface device (if applicable)

— Navigation device model and manufacturer (if beacon designed to use
specific devices)
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Self-Test Mode Characteristics:

Self-Test Mode

Optional GNSS Self-
test Mode

— Activated by a separate switch/ separate switch position (Yes or
No)

—  Self-test/GNSS self-test mode switch automatically returns to
normal position when released (Yes or No)

—  Self-test/ GNSS self-test activation can cause an operational mode
transmission (Yes or No)

— Results in transmission of a single self-test burst only, regardless of
how long the self-test activation mechanism is applied (Yes or No)

— Results of self-test/ GNSS self-test are indicated by (provide details,
e.g. Pass / Fail indicator light, strobe light, etc.)

—  The content of the encoded position data fields of the self-test
message has default values

N/A

—  Performs an internal check and indicates that RF-power is being
emitted at 406 MHz and 121.5 MHz, if beacon includes a
121.5 MHz homer (Yes or No)

—  Self-test results in transmission of a signal other than at 406 MHz
(Yes & details or No)

—  Self-test can be activated directly at beacon (Yes or No)

—  List of Items checked by self-test

—  Self-test/ GNSS self-test 406 MHz burst duration (440 or 520 ms)
—  Self-test message length format flag in bit 25, (“0” or “17)

—  Maximum duration of a self-test mode, sec

—  Maximum recommended number of self-tests / GNSS self-tests
during battery pack replacement period (as applicable)

— Distinct indication of self-test start (Yes or No)
— Indication of self-test results(Yes or No)
— Distinct indication of insufficient battery capacity (Yes or No)

— Automatic termination of self-test mode immediately after
completion of the self-test cycle (Yes or No)
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Self-Test Mode Characteristics: Self-Test Mode Optional GNSS Self-
test Mode
—  GNSS Self-test results in transmission of a single burst, N/A
irrespectively of the test result (Yes or No)
—  Self-test/ GNSS self-test can be activated from beacon remote
activation points (Yes & details or No)
—  List all methods of Self-test mode and GNSS Self-test modes
activation. Provide details on a separate sheet to describe
Repetitive Automated Interrogation of a Beacons Status Yes [, or No I

(Yes & details per section 5.1, item (y), or No)

Message Coding Protocols:

(x) Tick the boxes below against the intended
protocol options

User Protocol (tick where appropriate)

Maritime with MMSI

Maritime with Radio Call Sign

EPIRB Float Free with Serial Number

EPIRB Non Float Free with Serial Number

Radio Call Sign

Aviation

ELT with Serial Number

ELT with Aircraft Operator and Serial Number

ELT with Aircraft 24-bit Address

PLB with Serial Number

National (Short Message Format)

National (Long Message Format)

Standard Location Protocol (tick where appropriate)

EPIRB with MMSI

EPIRB with Serial Number

ELT with 24-bit Address

ELT with Aircraft Operator Designator

ELT with Serial Number

PLB with Serial Number

National Location Protocol (tick where appropriate)

National Location: EPIRB

National Location: ELT

National Location: PLB

ELT(DT) Location Protocol (tick where appropriate)

ELT with Serial Number

ELT with Aircraft Operator
and Serial Number

ELT with Aircraft 24-bit Address

ELT with Serial Number and 3LD in PDF-2

ELT with Aircraft 24-bit Address and 3LD
in PDF-2
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RLS Location Protocol (tick where appropriate) * EPIRB
(TAC or NRN and Serial Number) ELT
PLB

) EPIRB
RLS Location Protocol (MMSI) LB

User Location Protocol (tick where appropriate)

Maritime with MMSI

Maritime with Radio Call Sign

EPIRB Float Free with Serial Number

EPIRB Non Float Free with Serial Number

Radio Call Sign

Aviation

ELT with Serial Number

ELT with Aircraft 24-bit Address

PLB with Serial Number

Beacon includes a homer transmitter(s) (Yes or No)

- homer transmitter(s) frequency and power Yes O 121.5 MHz dBm
Yes [0 243.0 MHz dBm
Yes O AIS dBm
Yes O Other MHz dBm
Description:
—homer transmitter(s) duty cycle %
—duty cycle of homer swept tone %
Beacon includes a high intensity flashing light (e.g. Strobe) Yes or No
- light intensity cd
- flash rate flashes per minute

*

By decision of the Cospas-Sarsat Council at its Fifty-Seventh Session, RLS protocols will be effective as of

1 January 2018, as a target, subject to further review and consideration. The use of RLS-enabled beacons will

be regulated by national administrations.

ELT with Aircraft Operator and Serial Number
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Beacon transmission repetition period satisfies C/S T.001 requirement that
two beacon’s repetition periods are not synchronised closer than a few
seconds over 5 minute period, and the time intervals between transmissions
are randomly distributed on the interval 47.5 to 52.5 seconds (Yes or No)
Other ancillary devices (e.g. voice transceiver, remote control, external audio
and light indicators, external activation device). List details on a separate sheet
if insufficient space to describe.
Beacon includes automatic activation mechanism (Yes or No). Specify type
of automatic beacon activation mechanism
Beacon includes a voice-transceiver (Yes or No), Yes/ No
and if Yes, specify:

. . . dBm
Voice transmitter nominal output power

. . . . MHz
Voice transmitter operating frequencies
- provides prevention against continuous operation of voice transmitter (Yes | Yes/No
or No), and if Yes specify

. . . . s c minutes
- maximum continuous voice-transmission operation (“time-out timer”) E—
- maximum cumulative transmit-mode on-time (“on time”) —hours_minutes
Beacon includes features and functions not listed above, related or non-related
to 406 MHz (Yes or No)
List features and use a separate sheet if insufficient space
Beacon model hardware part number (P/N) and version
Beacon model software/firmware P/N, version, date of issue/releases
Beacon model printed circuit board P/N and version
Yes [, or No O

Beacon model multiple programmable options, except message coding
protocols (Yes/No)

If Yes, list all programmable options associated
with this type-approval application:




G-9 C/S T.007 — Issue 5 — Rev. 67
Mareh-June 2021

Known non-compliances with C/S T.001 requirements ('Yes or No)

If Yes, provide details (Submit C/S T.007 Section 5, part t, if applicable)

Name and Job Title:

Beacon Manufacturer Point of Contact (POC) for this Type Approval | Phone:

application: E-mail:

(Name, Position and Signature of Beacon Manufacturer Representative)

(Continued on Next Page)




G-10 C/S T.007 — Issue 5 — Rev. 67
Mareh-June 2021

G.2 INFORMATION PROVIDED BY THE COSPAS-SARSAT ACCEPTED TEST
FACILITY

Name and Location of Beacon Test Facility:

Date of Submission for Testing:

Applicable C/S Standards: Document Issue Revision Date
C/ST.001
C/S T.007
IP (TCXO)
IP (LIRB)

I hereby confirm that the 406 MHz beacon described above has been successfully tested in
accordance with the Cospas-Sarsat 406 MHz Beacon Type Approval Standard (C/S T.007) and
complies with the Specification for Cospas-Sarsat 406 MHz Distress Beacons (C/S T.001) as
demonstrated in the attached report.”

Detail any observed non-compliances and/or deviations from standard test procedures here:

(Name, Position and Signature of Cospas-Sarsat Accepted Test Facility Representative)

- END OF ANNEX G -

* If the test results do not indicate full compliance to the above standards, or deviations from the standard test
procedures took place during type approval testing, the test laboratory shall modify this statement to identify
discrepancies. A complete explanation of such discrepancies should be provided in the test report and the report
references identified in this statement.
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ANNEX H: CHANGE NOTICE FORM

Beacon model manufacturer (name and address):
406 MHz Beacon Model Name(s):
Cospas-Sarsat Type Approval Certificate Number:

The Manufacturer of the Cospas-Sarsat Type Approved 406 MHz Distress Beacons hereby informs Cospas-Sarsat of their
plans to introduce modifications to the above stated production beacon model(s), as follows:

Planned date of change:

Changes of beacon manufacturer:

Proposed additional beacon model name(s) (specify):
Operational configuration(s) (specify):
Oscillator type and/or model (specify):
Operating frequency (specify):
Other changes to frequency-generation (specify):
Battery pack and/or battery cell (specify):
Antenna type(s) and antenna model(s) (specify):
Homing transmitter (specify):
Beacon physical characteristics (specify):
Significant change to circuit design (specify):
Internal navigation device (specify):
Interface to external navigation data (specify):
Types and variants of message protocols (specify):
Beacon Software (specify):
Other changes (specify):

and substantiates these changes with the attached technical documentation and beacon test results (if applicable). | hereby
confirm that with these changes the above 406 MHz beacon models are technically equivalent to the type approved beacon
model and continue to meet the Cospas-Sarsat requirements.

(D (<10 RS 1o 4o TR
(Name, Position and Signature of Beacon Manufacturer Representative)

- END OF ANNEX H -
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ANNEX I: DESIGNATION OF ADDITIONAL NAMES OF A COSPAS-SARSAT
TYPE APPROVED 406 MHz BEACON MODEL

The Manufacturer of the following Cospas-Sarsat Type Approved 406 MHz Distress Beacon:

Beacon Manufacturer:
(name and address)

406 MHz Beacon model:

having Cospas-Sarsat Type Approval Certificate Number:

hereby informs Cospas-Sarsat that the above beacon will also be sold as:

Additional name and model number of beacon:

by Agent/Distributor:
(name and address)

telephone:

fax:

contact persont/title:

I certify that we have an agreement with this agent/distributor to market the above-referenced
406 MHz beacon, which we will manufacture and which will be identical to the Cospas-Sarsat type
approved beacon, except for labelling.

(Name, Position and Signature of Beacon Manufacturer Representative)

- END OF ANNEX | -
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ANNEX J: APPLICATION FOR TESTING SEPARATED ELT ANTENNA(S)
AT AN INDEPENDENT ANTENNA TEST FACILITY

The Manufacturer of the Cospas-Sarsat Type Approved 406 MHz Distress Beacons:

Manufacturer:

(name and address)

applies to test ELT antennas:

at antenna test facility:

located at:

(Name, Position and Signature of ELT Manufacturer Representative)

DECLARATION OF COSPAS-SARSAT REPRESENTATIVE FOR THE COUNTRY WHERE
THE ANTENNA TEST FACILTY IS LOCATED:

I hereby confirm that the operation of the antenna test facility mentioned above is independent
from the 406 MHz beacon manufacturer who is submitting this application.

(Name and Signature of Cospas-Sarsat Representative)

- END OF ANNEX J -
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ANNEX K: ELT(DT) ENCODED POSITION DATA UPDATE INTERVAL GNSS
SIMULATOR TEST PROCEDURE

K.1 INTRODUCTION

This procedure is intended to provide additional guidance on the testing of an ELT(DT) under
typical conditions that may be found on an aircraft in order to ensure the correct operation of the
GNSS Receiver within the ELT(DT) using a GNSS Simulator. This procedure is intended to
supplement the basic test procedure outlined in C/S T.007 Annex A.3.8.3: it provides guidance to
the test facility on setting up the GNSS Simulator and running the appropriate test(s). Itis intended
to be used in that light and alternative test methods that provide similar results may be used by a
test facility in co-ordination with the ELT(DT) manufacturer and the Cospas-Sarsat Secretariat.

K.2 TEST CONDITIONS
K.2.1 GNSS Receiver

If the GNSS Receiver in the ELT(DT) is capable of being configured by the manufacturer or other
entities, such that it can function differently either under different circumstances or in different
parts of the world, then each of the different modes of operation of the GNSS Receiver shall be
tested. For example if the GNSS Receiver can be configured to operate solely as a GPS Receiver
for use in North America or solely as a Glonass Receiver for use in Asia then both of these modes
must be tested, however if the GNSS Receiver has a single fixed mode of operation pre-set by the
manufacturer (regardless of what this might be) then just a single test in this mode is required.
Likewise if the GNSS Receiver can handle multiple signals from one constellation (e.g. GPS L1
C/A, L2C or L5) and if these can be configured by the manufacturer or other entities under different
circumstances, then each combination of signals shall be tested.

K.2.2 GNSS Constellations

The GNSS simulator shall be configured to operate with the constellations declared by the
ELT(DT) manufacturer that the GNSS receiver is configured to accept (this could be a single
constellation or multiple constellations). Each constellation shall be configured as an optimized
constellation based upon the official published information on that constellation (e.g. GPS —
24 satellites in Orbital Planes Al1-4, B1-4, C1-4, D1-4, E1-4 and F1-4, Glonass — 24 satellites in
Orbital Planes 1 (Slots 1-8), 2 (Slots 9-16) and 3 (Slots 17-24) and Galileo — 24 satellites in Orbital
Planes A (Slots 01-08), B (Slots 01-08) and C (Slots 01-08). Additional or spare satellites in any
constellation shall not be included. Each constellation shall be configured to commence testing
at 00:00 UTC on January 1, 2018 and the start position for each test shall be at Latitude
13.283 degrees North, Longitude 40.917 degrees East and Altitude -100 m. The simulator output
shall be set such that the signal level received by the antenna of the GNSS receiver under test is
within +/- 2dB of the nominal signal level at the earth’s surface for that constellation. No SBAS
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satellite augmentation such as WAAS or EGNOS shall be employed and no interference shall be
superimposed on the GNSS signals.

The signal to be injected into the external navigation input (if applicable) shall be in the format of
a defined navigation signal that is compliant with a recognized interface standard (such as
IEC 61162-1 or an ARINC label). The start position for the external navigation input signal shall
be at Latitude 12.283 degrees North, Longitude 41.917 degrees East and Altitude +100 m. The
signal shall commence testing at 00:00 UTC on January 1, 2018.

K.2.3 ELT(DT)

The ELT(DT) under test, including its GNSS receiver and related GNSS antenna, shall be
configured in a set up representative of a typical installation on board an aircraft. The GNSS
antenna shall be mounted in the centre of a superstructure of at least 1m? representative of the
aircraft fuselage. The ELT(DT) shall be mounted below the superstructure and the cabling between
the GNSS/ELT antenna(s) and the ELT(DT) shall be the maximum length specified by the
manufacturer. If the ELT(DT) can accept navigation data from an external navigation device as
well as from its own internal navigation device, then the test shall be performed twice. Firstly, with
the GNSS simulator signals being fed over the air to the GNSS/ELT antenna(s) and, if applicable,
with the external navigation device input disconnected, and secondly with the GNSS simulator
signals being fed over the air to the GNSS/ELT antenna(s) and with the ELT(DT) external GNSS
input fed with an input signal as defined in K.2.2 above. During this second test, after
approximately 1 minute and 30 seconds from turning ON the ELT(DT), remove the GNSS
simulator signals fed over the air for a total time period of 1 minute and 30 seconds and then restart
the signals. If the GNSS receiver and/or the ELT(DT) is normally powered such that it is in the
‘Armed’ mode of operation prior to activation of the ELT(DT) then it shall be configured in this
mode immediately after the commencement of the following test to ensure that it has initialised
and has a valid location.

Note: For ELT(DT) equipped with ARINC429 sentences decoding, the GNSS simulator may be
replaced by an ARINC429 simulator to feed the signal to the ELT(DT) external GNSS input.

K.3 GNSS SIMULATOR SCENARIO

The GNSS Simulator shall be programmed to perform a flight pattern that complies with the one
provided in the csv file in document C/S T.007 starting at a simulated time of 00:00 UTC on
01/01/2018, which could be summarized as follows:

a) five minutes of stationary (static position) with the beacon in “ARMED” mode and
then approximately 15 seconds before the end of this time turn the ELT(DT) to the
“ON” mode;

b) accelerate due North at a rate of 5.55 m/s? for 60 seconds in a straight line, while
climbing to 5,000 m;

¢) maintain an horizontal speed to 333 m/s for 60 seconds while climbing to 10,000 m;

d) level out (pitch, roll and heading set to 0) and at a constant horizontal speed of 333 m/s,
apply the following during 30 seconds:
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a. Roll: bank right by +30 °/s until reaching +30°, then bank left by -30 °/s
until reaching -30°; continue this sequence until the end of the 30 seconds

sequence,
b. Heading, pitch, Altitude and speed remain unchanged;

¢) still maintaining the same altitude and at a constant horizontal speed of 333 m/s and
simultaneously apply the following during 2 seconds:

a. Pitch: pitch down by -10 °/s until reaching -20°,
b. Roll: bank left by -30 °/s until reaching -60°,
c. Heading, Altitude and speed remain unchanged;

f) From this point until the impact at sea level, maintain a constant speed of 333 m/s while
implementing a trajectory with the following characteristics until the impact:

a. Maintain Pitch: -20°
b. and decrease the altitude using a vertical speed of : -80 m/s
c. and simultaneously repeat the following sequence:
I. during 17.5 seconds
- maintain Roll at : -60°
- and decrease the heading at a yaw rate: -10°/s
ii. during 4 seconds
- increase Roll at 30°/s to reach +60°
- decrease yaw rate at 5°/s2 to reach +10°/s
iii. during 17.5 seconds
- maintain Roll at : +60°
- and increase the heading at a yaw rate: +10°/s
iv. during 4 seconds
- decrease Roll at -30°/s to reach -60°
- decrease yaw rate at -5°/s? to reach -10°/s
g) once impact with the ground occurs maintain 60 seconds of stationary position.

Note - the above trajectory and aircraft attitude shall be implemented such that:

a) The satellites used at the start of the simulation shall be those that are above 5 degrees
elevation at the location of the simulation based upon its start time. As the aircraft
direction and attitude changes during the simulation (i.e. climbs, banks, descends etc)
the horizon shall be considered to change with the aircraft movement, such that the
satellites in view change accordingly. For example if the aircraft was heading due north
and climbing at an angle of 30 degrees, then any satellites to the North below 35 degrees
elevation would be excluded from the simulation, while satellites due South should take
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into account the earth’s horizon, and satellites at other points around the compass would
be included or excluded accordingly on the same basis.

b) Discontinuities between the various phases of the trajectory are limited to a maximum
acceleration of 100 m/s2. Apart from the final transition phase, which in effect simulates
the aircraft crashing, where the change in instantaneous acceleration shall be infinite.

The CSV file provided in document C/S T.007 containing the data for the above scenario shall be
used to program the GNSS simulator and provide the navigation device input(s) for these tests.

Click the paper clip for the embedded CSV file: @

K4 RESULTS
Ensure that the results obtained comply with C/S T.007 Annex A.3.8.3.

—END OF ANNEX K —



		UTC Time		X_ECEF (m)		Y_ECEF (m)		Z_ECEF (m)		Vx_ECEF (m/s)		Vy_ECEF (m/s)		Vz_ECEF (m/s)		 Ax_ECEF (m/s²)		 Ay_ECEF (m/s²)		 Az_ECEF (m/s²)		 Yaw (°)		 Pitch (°)		 Roll (°)

		2018-01-01 00:05:00.000		4691512.29		4066352.54		1455871.04		0.000		0.000		0.000		0.0000		0.0000		0.0000		0.000		0.000		0.000

		2018-01-01 00:05:00.200		4691512.32		4066352.57		1455871.17		0.352		0.305		1.250		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:00.400		4691512.43		4066352.66		1455871.54		0.704		0.610		2.501		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:00.600		4691512.60		4066352.81		1455872.17		1.056		0.915		3.751		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:00.800		4691512.85		4066353.02		1455873.04		1.408		1.221		5.002		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:01.000		4691513.17		4066353.30		1455874.17		1.760		1.526		6.252		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:01.200		4691513.55		4066353.64		1455875.55		2.112		1.831		7.503		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:01.400		4691514.01		4066354.03		1455877.17		2.464		2.136		8.753		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:01.600		4691514.54		4066354.49		1455879.05		2.816		2.441		10.004		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:01.800		4691515.14		4066355.01		1455881.17		3.168		2.746		11.254		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:02.000		4691515.81		4066355.59		1455883.55		3.521		3.051		12.505		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:02.200		4691516.55		4066356.23		1455886.17		3.873		3.357		13.755		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:02.400		4691517.36		4066356.93		1455889.05		4.225		3.662		15.006		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:02.600		4691518.24		4066357.69		1455892.18		4.577		3.967		16.256		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:02.800		4691519.19		4066358.52		1455895.55		4.929		4.272		17.507		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:03.000		4691520.21		4066359.40		1455899.18		5.281		4.577		18.757		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:03.200		4691521.30		4066360.35		1455903.06		5.633		4.882		20.008		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:03.400		4691522.46		4066361.36		1455907.18		5.985		5.187		21.258		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:03.600		4691523.69		4066362.42		1455911.56		6.337		5.493		22.509		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:03.800		4691525.00		4066363.55		1455916.19		6.689		5.798		23.759		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:04.000		4691526.37		4066364.74		1455921.06		7.041		6.103		25.010		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:04.200		4691527.81		4066365.99		1455926.19		7.393		6.408		26.260		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:04.400		4691529.33		4066367.31		1455931.57		7.745		6.713		27.511		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:04.600		4691530.91		4066368.68		1455937.20		8.097		7.018		28.761		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:04.800		4691532.56		4066370.11		1455943.07		8.449		7.323		30.012		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:05.000		4691534.29		4066371.61		1455949.20		8.801		7.629		31.262		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:05.200		4691536.08		4066373.16		1455955.58		9.153		7.934		32.513		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:05.400		4691537.95		4066374.78		1455962.20		9.505		8.239		33.763		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:05.600		4691539.89		4066376.46		1455969.08		9.857		8.544		35.014		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:05.800		4691541.89		4066378.20		1455976.21		10.210		8.849		36.264		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:06.000		4691543.97		4066380.00		1455983.59		10.562		9.154		37.515		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:06.200		4691546.12		4066381.86		1455991.22		10.914		9.459		38.765		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:06.400		4691548.34		4066383.78		1455999.09		11.266		9.765		40.016		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:06.600		4691550.62		4066385.77		1456007.22		11.618		10.070		41.266		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:06.800		4691552.98		4066387.81		1456015.60		11.970		10.375		42.517		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:07.000		4691555.41		4066389.92		1456024.23		12.322		10.680		43.767		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:07.200		4691557.91		4066392.08		1456033.11		12.674		10.985		45.018		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:07.400		4691560.48		4066394.31		1456042.24		13.026		11.290		46.268		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:07.600		4691563.12		4066396.60		1456051.62		13.378		11.595		47.519		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:07.800		4691565.83		4066398.95		1456061.24		13.730		11.901		48.769		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:08.000		4691568.61		4066401.36		1456071.12		14.082		12.206		50.020		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:08.200		4691571.47		4066403.83		1456081.25		14.434		12.511		51.270		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:08.400		4691574.39		4066406.36		1456091.63		14.786		12.816		52.521		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:08.600		4691577.38		4066408.96		1456102.26		15.138		13.121		53.771		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:08.800		4691580.44		4066411.61		1456113.14		15.490		13.426		55.022		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:09.000		4691583.58		4066414.33		1456124.27		15.842		13.731		56.272		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:09.200		4691586.78		4066417.10		1456135.65		16.194		14.036		57.523		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:09.400		4691590.05		4066419.94		1456147.28		16.547		14.342		58.773		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:09.600		4691593.40		4066422.84		1456159.16		16.899		14.647		60.024		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:09.800		4691596.81		4066425.80		1456171.29		17.251		14.952		61.274		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:10.000		4691600.30		4066428.82		1456183.67		17.603		15.257		62.525		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:10.200		4691603.86		4066431.90		1456196.30		17.955		15.562		63.775		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:10.400		4691607.48		4066435.05		1456209.18		18.307		15.867		65.026		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:10.600		4691611.18		4066438.25		1456222.31		18.659		16.172		66.276		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:10.800		4691614.94		4066441.52		1456235.69		19.011		16.478		67.527		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:11.000		4691618.78		4066444.84		1456249.32		19.363		16.783		68.777		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:11.200		4691622.69		4066448.23		1456263.20		19.715		17.088		70.028		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:11.400		4691626.67		4066451.68		1456277.33		20.067		17.393		71.278		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:11.600		4691630.72		4066455.19		1456291.71		20.419		17.698		72.529		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:11.800		4691634.84		4066458.76		1456306.34		20.771		18.003		73.779		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:12.000		4691639.03		4066462.39		1456321.22		21.123		18.308		75.030		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:12.200		4691643.29		4066466.08		1456336.35		21.475		18.614		76.280		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:12.400		4691647.62		4066469.83		1456351.73		21.827		18.919		77.531		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:12.600		4691652.02		4066473.65		1456367.37		22.179		19.224		78.781		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:12.800		4691656.49		4066477.52		1456383.25		22.531		19.529		80.032		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:13.000		4691661.03		4066481.46		1456399.38		22.883		19.834		81.282		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:13.200		4691665.64		4066485.46		1456415.76		23.236		20.139		82.533		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:13.400		4691670.32		4066489.51		1456432.39		23.588		20.444		83.783		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:13.600		4691675.08		4066493.63		1456449.27		23.940		20.750		85.034		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:13.800		4691679.90		4066497.81		1456466.41		24.292		21.055		86.284		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:14.000		4691684.79		4066502.06		1456483.79		24.644		21.360		87.535		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:14.200		4691689.76		4066506.36		1456501.42		24.996		21.665		88.785		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:14.400		4691694.79		4066510.72		1456519.30		25.348		21.970		90.036		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:14.600		4691699.90		4066515.15		1456537.43		25.700		22.275		91.286		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:14.800		4691705.07		4066519.63		1456555.82		26.052		22.580		92.537		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:15.000		4691710.32		4066524.18		1456574.45		26.404		22.886		93.787		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:15.200		4691715.63		4066528.79		1456593.33		26.756		23.191		95.038		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:15.400		4691721.02		4066533.45		1456612.46		27.108		23.496		96.288		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:15.600		4691726.48		4066538.18		1456631.85		27.460		23.801		97.539		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:15.800		4691732.00		4066542.98		1456651.48		27.812		24.106		98.789		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:16.000		4691737.60		4066547.83		1456671.36		28.164		24.411		100.040		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:16.200		4691743.27		4066552.74		1456691.50		28.516		24.716		101.290		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:16.400		4691749.01		4066557.71		1456711.88		28.868		25.022		102.541		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:16.600		4691754.82		4066562.75		1456732.51		29.220		25.327		103.791		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:16.800		4691760.69		4066567.84		1456753.39		29.572		25.632		105.042		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:17.000		4691766.64		4066573.00		1456774.53		29.925		25.937		106.292		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:17.200		4691772.66		4066578.22		1456795.91		30.277		26.242		107.543		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:17.400		4691778.76		4066583.50		1456817.55		30.629		26.547		108.793		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:17.600		4691784.92		4066588.84		1456839.43		30.981		26.852		110.044		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:17.800		4691791.15		4066594.24		1456861.56		31.333		27.158		111.294		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:18.000		4691797.45		4066599.70		1456883.95		31.685		27.463		112.545		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:18.200		4691803.82		4066605.22		1456906.58		32.037		27.768		113.795		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:18.400		4691810.26		4066610.81		1456929.46		32.389		28.073		115.046		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:18.600		4691816.78		4066616.45		1456952.60		32.741		28.378		116.296		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:18.800		4691823.36		4066622.16		1456975.98		33.093		28.683		117.547		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:19.000		4691830.01		4066627.93		1456999.62		33.445		28.988		118.797		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:19.200		4691836.74		4066633.75		1457023.50		33.797		29.294		120.048		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:19.400		4691843.53		4066639.64		1457047.64		34.149		29.599		121.298		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:19.600		4691850.40		4066645.59		1457072.02		34.501		29.904		122.549		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:19.800		4691857.33		4066651.61		1457096.66		34.853		30.209		123.799		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:20.000		4691864.34		4066657.68		1457121.54		35.205		30.514		125.050		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:20.200		4691871.42		4066663.81		1457146.68		35.557		30.819		126.300		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:20.400		4691878.56		4066670.01		1457172.06		35.909		31.124		127.551		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:20.600		4691885.78		4066676.26		1457197.70		36.261		31.430		128.801		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:20.800		4691893.07		4066682.58		1457223.58		36.614		31.735		130.052		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:21.000		4691900.42		4066688.95		1457249.72		36.966		32.040		131.302		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:21.200		4691907.85		4066695.39		1457276.10		37.318		32.345		132.553		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:21.400		4691915.35		4066701.89		1457302.74		37.670		32.650		133.803		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:21.600		4691922.92		4066708.45		1457329.62		38.022		32.955		135.054		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:21.800		4691930.56		4066715.07		1457356.76		38.374		33.260		136.304		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:22.000		4691938.27		4066721.76		1457384.15		38.726		33.566		137.555		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:22.200		4691946.05		4066728.50		1457411.78		39.078		33.871		138.805		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:22.400		4691953.90		4066735.31		1457439.67		39.430		34.176		140.056		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:22.600		4691961.82		4066742.17		1457467.80		39.782		34.481		141.306		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:22.800		4691969.81		4066749.10		1457496.19		40.134		34.786		142.557		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:23.000		4691977.88		4066756.09		1457524.83		40.486		35.091		143.807		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:23.200		4691986.01		4066763.13		1457553.71		40.838		35.396		145.058		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:23.400		4691994.21		4066770.24		1457582.85		41.190		35.702		146.308		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:23.600		4692002.49		4066777.41		1457612.24		41.542		36.007		147.559		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:23.800		4692010.83		4066784.65		1457641.87		41.894		36.312		148.809		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:24.000		4692019.24		4066791.94		1457671.76		42.246		36.617		150.060		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:24.200		4692027.73		4066799.29		1457701.90		42.598		36.922		151.310		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:24.400		4692036.28		4066806.71		1457732.28		42.951		37.227		152.561		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:24.600		4692044.91		4066814.18		1457762.92		43.303		37.532		153.811		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:24.800		4692053.60		4066821.72		1457793.81		43.655		37.837		155.062		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:25.000		4692062.37		4066829.32		1457824.95		44.007		38.143		156.312		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:25.200		4692071.21		4066836.98		1457856.33		44.359		38.448		157.563		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:25.400		4692080.11		4066844.70		1457887.97		44.711		38.753		158.813		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:25.600		4692089.09		4066852.48		1457919.86		45.063		39.058		160.064		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:25.800		4692098.14		4066860.32		1457952.00		45.415		39.363		161.314		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:26.000		4692107.26		4066868.22		1457984.38		45.767		39.668		162.565		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:26.200		4692116.44		4066876.19		1458017.02		46.119		39.973		163.815		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:26.400		4692125.70		4066884.21		1458049.91		46.471		40.279		165.066		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:26.600		4692135.03		4066892.30		1458083.05		46.823		40.584		166.316		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:26.800		4692144.43		4066900.45		1458116.44		47.175		40.889		167.567		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:27.000		4692153.90		4066908.66		1458150.08		47.527		41.194		168.817		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:27.200		4692163.44		4066916.93		1458183.96		47.879		41.499		170.068		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:27.400		4692173.05		4066925.26		1458218.10		48.231		41.804		171.318		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:27.600		4692182.74		4066933.65		1458252.49		48.583		42.109		172.569		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:27.800		4692192.49		4066942.10		1458287.13		48.935		42.415		173.819		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:28.000		4692202.31		4066950.61		1458322.02		49.287		42.720		175.070		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:28.200		4692212.20		4066959.19		1458357.16		49.640		43.025		176.320		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:28.400		4692222.17		4066967.82		1458392.55		49.992		43.330		177.571		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:28.600		4692232.20		4066976.52		1458428.19		50.344		43.635		178.821		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:28.800		4692242.30		4066985.28		1458464.08		50.696		43.940		180.072		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:29.000		4692252.48		4066994.10		1458500.21		51.048		44.245		181.322		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:29.200		4692262.72		4067002.98		1458536.60		51.400		44.551		182.573		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:29.400		4692273.04		4067011.92		1458573.24		51.752		44.856		183.823		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:29.600		4692283.42		4067020.92		1458610.13		52.104		45.161		185.074		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:29.800		4692293.88		4067029.98		1458647.27		52.456		45.466		186.324		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:30.000		4692304.41		4067039.10		1458684.66		52.808		45.771		187.575		1.7603		1.5257		6.2525		0.000		33.717		0.000

		2018-01-01 00:05:30.200		4692314.95		4067048.24		1458722.29		52.615		45.604		188.655		-0.9636		-0.8352		5.4015		0.000		33.541		0.000

		2018-01-01 00:05:30.400		4692325.45		4067057.35		1458760.13		52.423		45.437		189.735		-0.9636		-0.8352		5.4015		0.000		33.367		0.000

		2018-01-01 00:05:30.600		4692335.92		4067066.42		1458798.18		52.230		45.270		190.816		-0.9636		-0.8352		5.4015		0.000		33.195		0.000

		2018-01-01 00:05:30.800		4692346.34		4067075.45		1458836.45		52.037		45.103		191.896		-0.9636		-0.8352		5.4015		0.000		33.024		0.000

		2018-01-01 00:05:31.000		4692356.73		4067084.46		1458874.94		51.844		44.936		192.976		-0.9636		-0.8352		5.4015		0.000		32.855		0.000

		2018-01-01 00:05:31.200		4692367.08		4067093.43		1458913.64		51.652		44.769		194.056		-0.9636		-0.8352		5.4015		0.000		32.687		0.000

		2018-01-01 00:05:31.400		4692377.39		4067102.37		1458952.56		51.459		44.602		195.137		-0.9636		-0.8352		5.4015		0.000		32.521		0.000

		2018-01-01 00:05:31.600		4692387.67		4067111.27		1458991.70		51.266		44.435		196.217		-0.9636		-0.8352		5.4015		0.000		32.356		0.000

		2018-01-01 00:05:31.800		4692397.90		4067120.14		1459031.05		51.074		44.268		197.297		-0.9636		-0.8352		5.4015		0.000		32.193		0.000

		2018-01-01 00:05:32.000		4692408.09		4067128.98		1459070.62		50.881		44.101		198.378		-0.9636		-0.8352		5.4015		0.000		32.031		0.000

		2018-01-01 00:05:32.200		4692418.25		4067137.78		1459110.40		50.688		43.934		199.458		-0.9636		-0.8352		5.4015		0.000		31.871		0.000

		2018-01-01 00:05:32.400		4692428.37		4067146.55		1459150.40		50.495		43.767		200.538		-0.9636		-0.8352		5.4015		0.000		31.712		0.000

		2018-01-01 00:05:32.600		4692438.45		4067155.29		1459190.61		50.303		43.600		201.619		-0.9636		-0.8352		5.4015		0.000		31.555		0.000

		2018-01-01 00:05:32.800		4692448.49		4067163.99		1459231.05		50.110		43.433		202.699		-0.9636		-0.8352		5.4015		0.000		31.398		0.000

		2018-01-01 00:05:33.000		4692458.49		4067172.66		1459271.69		49.917		43.266		203.779		-0.9636		-0.8352		5.4015		0.000		31.244		0.000

		2018-01-01 00:05:33.200		4692468.46		4067181.30		1459312.56		49.724		43.099		204.860		-0.9636		-0.8352		5.4015		0.000		31.091		0.000

		2018-01-01 00:05:33.400		4692478.38		4067189.90		1459353.64		49.532		42.932		205.940		-0.9636		-0.8352		5.4015		0.000		30.939		0.000

		2018-01-01 00:05:33.600		4692488.27		4067198.47		1459394.93		49.339		42.764		207.020		-0.9636		-0.8352		5.4015		0.000		30.788		0.000

		2018-01-01 00:05:33.800		4692498.12		4067207.00		1459436.45		49.146		42.597		208.100		-0.9636		-0.8352		5.4015		0.000		30.639		0.000

		2018-01-01 00:05:34.000		4692507.93		4067215.51		1459478.17		48.954		42.430		209.181		-0.9636		-0.8352		5.4015		0.000		30.491		0.000

		2018-01-01 00:05:34.200		4692517.70		4067223.98		1459520.12		48.761		42.263		210.261		-0.9636		-0.8352		5.4015		0.000		30.344		0.000

		2018-01-01 00:05:34.400		4692527.43		4067232.41		1459562.28		48.568		42.096		211.341		-0.9636		-0.8352		5.4015		0.000		30.198		0.000

		2018-01-01 00:05:34.600		4692537.13		4067240.81		1459604.65		48.375		41.929		212.422		-0.9636		-0.8352		5.4015		0.000		30.054		0.000

		2018-01-01 00:05:34.800		4692546.78		4067249.18		1459647.25		48.183		41.762		213.502		-0.9636		-0.8352		5.4015		0.000		29.911		0.000

		2018-01-01 00:05:35.000		4692556.40		4067257.52		1459690.06		47.990		41.595		214.582		-0.9636		-0.8352		5.4015		0.000		29.770		0.000

		2018-01-01 00:05:35.200		4692565.98		4067265.82		1459733.08		47.797		41.428		215.663		-0.9636		-0.8352		5.4015		0.000		29.629		0.000

		2018-01-01 00:05:35.400		4692575.52		4067274.09		1459776.32		47.605		41.261		216.743		-0.9636		-0.8352		5.4015		0.000		29.490		0.000

		2018-01-01 00:05:35.600		4692585.02		4067282.33		1459819.78		47.412		41.094		217.823		-0.9636		-0.8352		5.4015		0.000		29.352		0.000

		2018-01-01 00:05:35.800		4692594.48		4067290.53		1459863.45		47.219		40.927		218.903		-0.9636		-0.8352		5.4015		0.000		29.215		0.000

		2018-01-01 00:05:36.000		4692603.91		4067298.70		1459907.34		47.026		40.760		219.984		-0.9636		-0.8352		5.4015		0.000		29.079		0.000

		2018-01-01 00:05:36.200		4692613.30		4067306.83		1459951.44		46.834		40.593		221.064		-0.9636		-0.8352		5.4015		0.000		28.944		0.000

		2018-01-01 00:05:36.400		4692622.64		4067314.93		1459995.76		46.641		40.426		222.144		-0.9636		-0.8352		5.4015		0.000		28.811		0.000

		2018-01-01 00:05:36.600		4692631.95		4067323.00		1460040.30		46.448		40.259		223.225		-0.9636		-0.8352		5.4015		0.000		28.678		0.000

		2018-01-01 00:05:36.800		4692641.22		4067331.04		1460085.05		46.256		40.092		224.305		-0.9636		-0.8352		5.4015		0.000		28.547		0.000

		2018-01-01 00:05:37.000		4692650.45		4067339.04		1460130.02		46.063		39.925		225.385		-0.9636		-0.8352		5.4015		0.000		28.417		0.000

		2018-01-01 00:05:37.200		4692659.65		4067347.01		1460175.21		45.870		39.758		226.466		-0.9636		-0.8352		5.4015		0.000		28.288		0.000

		2018-01-01 00:05:37.400		4692668.80		4067354.94		1460220.61		45.677		39.591		227.546		-0.9636		-0.8352		5.4015		0.000		28.160		0.000

		2018-01-01 00:05:37.600		4692677.92		4067362.84		1460266.23		45.485		39.424		228.626		-0.9636		-0.8352		5.4015		0.000		28.033		0.000

		2018-01-01 00:05:37.800		4692687.00		4067370.71		1460312.06		45.292		39.257		229.707		-0.9636		-0.8352		5.4015		0.000		27.907		0.000

		2018-01-01 00:05:38.000		4692696.03		4067378.55		1460358.11		45.099		39.090		230.787		-0.9636		-0.8352		5.4015		0.000		27.782		0.000

		2018-01-01 00:05:38.200		4692705.04		4067386.35		1460404.37		44.907		38.923		231.867		-0.9636		-0.8352		5.4015		0.000		27.658		0.000

		2018-01-01 00:05:38.400		4692714.00		4067394.12		1460450.86		44.714		38.756		232.947		-0.9636		-0.8352		5.4015		0.000		27.535		0.000

		2018-01-01 00:05:38.600		4692722.92		4067401.85		1460497.55		44.521		38.588		234.028		-0.9636		-0.8352		5.4015		0.000		27.414		0.000

		2018-01-01 00:05:38.800		4692731.81		4067409.55		1460544.47		44.328		38.421		235.108		-0.9636		-0.8352		5.4015		0.000		27.293		0.000

		2018-01-01 00:05:39.000		4692740.65		4067417.22		1460591.60		44.136		38.254		236.188		-0.9636		-0.8352		5.4015		0.000		27.173		0.000

		2018-01-01 00:05:39.200		4692749.46		4067424.85		1460638.94		43.943		38.087		237.269		-0.9636		-0.8352		5.4015		0.000		27.054		0.000

		2018-01-01 00:05:39.400		4692758.23		4067432.45		1460686.50		43.750		37.920		238.349		-0.9636		-0.8352		5.4015		0.000		26.936		0.000

		2018-01-01 00:05:39.600		4692766.96		4067440.02		1460734.28		43.557		37.753		239.429		-0.9636		-0.8352		5.4015		0.000		26.819		0.000

		2018-01-01 00:05:39.800		4692775.65		4067447.56		1460782.28		43.365		37.586		240.510		-0.9636		-0.8352		5.4015		0.000		26.703		0.000

		2018-01-01 00:05:40.000		4692784.31		4067455.06		1460830.49		43.172		37.419		241.590		-0.9636		-0.8352		5.4015		0.000		26.588		0.000

		2018-01-01 00:05:40.200		4692792.92		4067462.52		1460878.91		42.979		37.252		242.670		-0.9636		-0.8352		5.4015		0.000		26.474		0.000

		2018-01-01 00:05:40.400		4692801.50		4067469.96		1460927.55		42.787		37.085		243.750		-0.9636		-0.8352		5.4015		0.000		26.360		0.000

		2018-01-01 00:05:40.600		4692810.04		4067477.36		1460976.41		42.594		36.918		244.831		-0.9636		-0.8352		5.4015		0.000		26.248		0.000

		2018-01-01 00:05:40.800		4692818.54		4067484.72		1461025.49		42.401		36.751		245.911		-0.9636		-0.8352		5.4015		0.000		26.137		0.000

		2018-01-01 00:05:41.000		4692827.00		4067492.06		1461074.78		42.208		36.584		246.991		-0.9636		-0.8352		5.4015		0.000		26.026		0.000

		2018-01-01 00:05:41.200		4692835.42		4067499.36		1461124.28		42.016		36.417		248.072		-0.9636		-0.8352		5.4015		0.000		25.916		0.000

		2018-01-01 00:05:41.400		4692843.80		4067506.62		1461174.00		41.823		36.250		249.152		-0.9636		-0.8352		5.4015		0.000		25.807		0.000

		2018-01-01 00:05:41.600		4692852.15		4067513.86		1461223.94		41.630		36.083		250.232		-0.9636		-0.8352		5.4015		0.000		25.699		0.000

		2018-01-01 00:05:41.800		4692860.45		4067521.06		1461274.10		41.438		35.916		251.313		-0.9636		-0.8352		5.4015		0.000		25.592		0.000

		2018-01-01 00:05:42.000		4692868.72		4067528.22		1461324.47		41.245		35.749		252.393		-0.9636		-0.8352		5.4015		0.000		25.486		0.000

		2018-01-01 00:05:42.200		4692876.95		4067535.36		1461375.06		41.052		35.582		253.473		-0.9636		-0.8352		5.4015		0.000		25.380		0.000

		2018-01-01 00:05:42.400		4692885.14		4067542.46		1461425.86		40.859		35.415		254.554		-0.9636		-0.8352		5.4015		0.000		25.275		0.000

		2018-01-01 00:05:42.600		4692893.30		4067549.52		1461476.88		40.667		35.248		255.634		-0.9636		-0.8352		5.4015		0.000		25.171		0.000

		2018-01-01 00:05:42.800		4692901.41		4067556.56		1461528.11		40.474		35.081		256.714		-0.9636		-0.8352		5.4015		0.000		25.068		0.000

		2018-01-01 00:05:43.000		4692909.49		4067563.56		1461579.56		40.281		34.914		257.794		-0.9636		-0.8352		5.4015		0.000		24.966		0.000

		2018-01-01 00:05:43.200		4692917.52		4067570.52		1461631.23		40.089		34.747		258.875		-0.9636		-0.8352		5.4015		0.000		24.864		0.000

		2018-01-01 00:05:43.400		4692925.52		4067577.45		1461683.11		39.896		34.580		259.955		-0.9636		-0.8352		5.4015		0.000		24.763		0.000

		2018-01-01 00:05:43.600		4692933.48		4067584.35		1461735.21		39.703		34.413		261.035		-0.9636		-0.8352		5.4015		0.000		24.663		0.000

		2018-01-01 00:05:43.800		4692941.40		4067591.22		1461787.53		39.510		34.245		262.116		-0.9636		-0.8352		5.4015		0.000		24.564		0.000

		2018-01-01 00:05:44.000		4692949.29		4067598.05		1461840.06		39.318		34.078		263.196		-0.9636		-0.8352		5.4015		0.000		24.466		0.000

		2018-01-01 00:05:44.200		4692957.13		4067604.85		1461892.80		39.125		33.911		264.276		-0.9636		-0.8352		5.4015		0.000		24.368		0.000

		2018-01-01 00:05:44.400		4692964.94		4067611.62		1461945.77		38.932		33.744		265.357		-0.9636		-0.8352		5.4015		0.000		24.271		0.000

		2018-01-01 00:05:44.600		4692972.70		4067618.35		1461998.95		38.739		33.577		266.437		-0.9636		-0.8352		5.4015		0.000		24.174		0.000

		2018-01-01 00:05:44.800		4692980.43		4067625.05		1462052.34		38.547		33.410		267.517		-0.9636		-0.8352		5.4015		0.000		24.079		0.000

		2018-01-01 00:05:45.000		4692988.12		4067631.71		1462105.95		38.354		33.243		268.597		-0.9636		-0.8352		5.4015		0.000		23.984		0.000

		2018-01-01 00:05:45.200		4692995.77		4067638.34		1462159.78		38.161		33.076		269.678		-0.9636		-0.8352		5.4015		0.000		23.890		0.000

		2018-01-01 00:05:45.400		4693003.39		4067644.94		1462213.83		37.969		32.909		270.758		-0.9636		-0.8352		5.4015		0.000		23.796		0.000

		2018-01-01 00:05:45.600		4693010.96		4067651.51		1462268.08		37.776		32.742		271.838		-0.9636		-0.8352		5.4015		0.000		23.703		0.000

		2018-01-01 00:05:45.800		4693018.50		4067658.04		1462322.56		37.583		32.575		272.919		-0.9636		-0.8352		5.4015		0.000		23.611		0.000

		2018-01-01 00:05:46.000		4693025.99		4067664.54		1462377.25		37.390		32.408		273.999		-0.9636		-0.8352		5.4015		0.000		23.520		0.000

		2018-01-01 00:05:46.200		4693033.45		4067671.00		1462432.16		37.198		32.241		275.079		-0.9636		-0.8352		5.4015		0.000		23.429		0.000

		2018-01-01 00:05:46.400		4693040.87		4067677.43		1462487.28		37.005		32.074		276.160		-0.9636		-0.8352		5.4015		0.000		23.339		0.000

		2018-01-01 00:05:46.600		4693048.25		4067683.83		1462542.62		36.812		31.907		277.240		-0.9636		-0.8352		5.4015		0.000		23.249		0.000

		2018-01-01 00:05:46.800		4693055.60		4067690.20		1462598.18		36.620		31.740		278.320		-0.9636		-0.8352		5.4015		0.000		23.160		0.000

		2018-01-01 00:05:47.000		4693062.90		4067696.53		1462653.95		36.427		31.573		279.401		-0.9636		-0.8352		5.4015		0.000		23.072		0.000

		2018-01-01 00:05:47.200		4693070.17		4067702.83		1462709.94		36.234		31.406		280.481		-0.9636		-0.8352		5.4015		0.000		22.984		0.000

		2018-01-01 00:05:47.400		4693077.40		4067709.09		1462766.14		36.041		31.239		281.561		-0.9636		-0.8352		5.4015		0.000		22.897		0.000

		2018-01-01 00:05:47.600		4693084.59		4067715.32		1462822.56		35.849		31.072		282.641		-0.9636		-0.8352		5.4015		0.000		22.811		0.000

		2018-01-01 00:05:47.800		4693091.74		4067721.52		1462879.20		35.656		30.905		283.722		-0.9636		-0.8352		5.4015		0.000		22.725		0.000

		2018-01-01 00:05:48.000		4693098.85		4067727.68		1462936.05		35.463		30.738		284.802		-0.9636		-0.8352		5.4015		0.000		22.640		0.000

		2018-01-01 00:05:48.200		4693105.92		4067733.81		1462993.12		35.271		30.571		285.882		-0.9636		-0.8352		5.4015		0.000		22.556		0.000

		2018-01-01 00:05:48.400		4693112.96		4067739.91		1463050.41		35.078		30.404		286.963		-0.9636		-0.8352		5.4015		0.000		22.472		0.000

		2018-01-01 00:05:48.600		4693119.95		4067745.98		1463107.91		34.885		30.237		288.043		-0.9636		-0.8352		5.4015		0.000		22.388		0.000

		2018-01-01 00:05:48.800		4693126.91		4067752.01		1463165.62		34.692		30.070		289.123		-0.9636		-0.8352		5.4015		0.000		22.306		0.000

		2018-01-01 00:05:49.000		4693133.83		4067758.00		1463223.56		34.500		29.902		290.204		-0.9636		-0.8352		5.4015		0.000		22.224		0.000

		2018-01-01 00:05:49.200		4693140.71		4067763.97		1463281.70		34.307		29.735		291.284		-0.9636		-0.8352		5.4015		0.000		22.142		0.000

		2018-01-01 00:05:49.400		4693147.55		4067769.90		1463340.07		34.114		29.568		292.364		-0.9636		-0.8352		5.4015		0.000		22.061		0.000

		2018-01-01 00:05:49.600		4693154.36		4067775.79		1463398.65		33.922		29.401		293.444		-0.9636		-0.8352		5.4015		0.000		21.980		0.000

		2018-01-01 00:05:49.800		4693161.12		4067781.66		1463457.45		33.729		29.234		294.525		-0.9636		-0.8352		5.4015		0.000		21.901		0.000

		2018-01-01 00:05:50.000		4693167.85		4067787.49		1463516.46		33.536		29.067		295.605		-0.9636		-0.8352		5.4015		0.000		21.821		0.000

		2018-01-01 00:05:50.200		4693174.53		4067793.29		1463575.69		33.343		28.900		296.685		-0.9636		-0.8352		5.4015		0.000		21.742		0.000

		2018-01-01 00:05:50.400		4693181.18		4067799.05		1463635.13		33.151		28.733		297.766		-0.9636		-0.8352		5.4015		0.000		21.664		0.000

		2018-01-01 00:05:50.600		4693187.79		4067804.78		1463694.80		32.958		28.566		298.846		-0.9636		-0.8352		5.4015		0.000		21.586		0.000

		2018-01-01 00:05:50.800		4693194.37		4067810.47		1463754.67		32.765		28.399		299.926		-0.9636		-0.8352		5.4015		0.000		21.509		0.000

		2018-01-01 00:05:51.000		4693200.90		4067816.14		1463814.77		32.572		28.232		301.007		-0.9636		-0.8352		5.4015		0.000		21.432		0.000

		2018-01-01 00:05:51.200		4693207.40		4067821.77		1463875.08		32.380		28.065		302.087		-0.9636		-0.8352		5.4015		0.000		21.356		0.000

		2018-01-01 00:05:51.400		4693213.85		4067827.36		1463935.60		32.187		27.898		303.167		-0.9636		-0.8352		5.4015		0.000		21.281		0.000

		2018-01-01 00:05:51.600		4693220.27		4067832.93		1463996.34		31.994		27.731		304.247		-0.9636		-0.8352		5.4015		0.000		21.206		0.000

		2018-01-01 00:05:51.800		4693226.65		4067838.46		1464057.30		31.802		27.564		305.328		-0.9636		-0.8352		5.4015		0.000		21.131		0.000

		2018-01-01 00:05:52.000		4693232.99		4067843.95		1464118.47		31.609		27.397		306.408		-0.9636		-0.8352		5.4015		0.000		21.057		0.000

		2018-01-01 00:05:52.200		4693239.29		4067849.42		1464179.86		31.416		27.230		307.488		-0.9636		-0.8352		5.4015		0.000		20.983		0.000

		2018-01-01 00:05:52.400		4693245.56		4067854.84		1464241.47		31.223		27.063		308.569		-0.9636		-0.8352		5.4015		0.000		20.910		0.000

		2018-01-01 00:05:52.600		4693251.78		4067860.24		1464303.29		31.031		26.896		309.649		-0.9636		-0.8352		5.4015		0.000		20.837		0.000

		2018-01-01 00:05:52.800		4693257.97		4067865.60		1464365.33		30.838		26.729		310.729		-0.9636		-0.8352		5.4015		0.000		20.765		0.000

		2018-01-01 00:05:53.000		4693264.12		4067870.93		1464427.58		30.645		26.562		311.810		-0.9636		-0.8352		5.4015		0.000		20.693		0.000

		2018-01-01 00:05:53.200		4693270.23		4067876.23		1464490.05		30.453		26.395		312.890		-0.9636		-0.8352		5.4015		0.000		20.622		0.000

		2018-01-01 00:05:53.400		4693276.30		4067881.49		1464552.74		30.260		26.228		313.970		-0.9636		-0.8352		5.4015		0.000		20.551		0.000

		2018-01-01 00:05:53.600		4693282.33		4067886.72		1464615.64		30.067		26.061		315.051		-0.9636		-0.8352		5.4015		0.000		20.481		0.000

		2018-01-01 00:05:53.800		4693288.33		4067891.91		1464678.76		29.874		25.894		316.131		-0.9636		-0.8352		5.4015		0.000		20.411		0.000

		2018-01-01 00:05:54.000		4693294.28		4067897.08		1464742.09		29.682		25.727		317.211		-0.9636		-0.8352		5.4015		0.000		20.342		0.000

		2018-01-01 00:05:54.200		4693300.20		4067902.20		1464805.64		29.489		25.559		318.291		-0.9636		-0.8352		5.4015		0.000		20.273		0.000

		2018-01-01 00:05:54.400		4693306.08		4067907.30		1464869.41		29.296		25.392		319.372		-0.9636		-0.8352		5.4015		0.000		20.204		0.000

		2018-01-01 00:05:54.600		4693311.92		4067912.36		1464933.39		29.104		25.225		320.452		-0.9636		-0.8352		5.4015		0.000		20.136		0.000

		2018-01-01 00:05:54.800		4693317.72		4067917.39		1464997.59		28.911		25.058		321.532		-0.9636		-0.8352		5.4015		0.000		20.069		0.000

		2018-01-01 00:05:55.000		4693323.48		4067922.38		1465062.00		28.718		24.891		322.613		-0.9636		-0.8352		5.4015		0.000		20.002		0.000

		2018-01-01 00:05:55.200		4693329.21		4067927.35		1465126.64		28.525		24.724		323.693		-0.9636		-0.8352		5.4015		0.000		19.935		0.000

		2018-01-01 00:05:55.400		4693334.89		4067932.27		1465191.48		28.333		24.557		324.773		-0.9636		-0.8352		5.4015		0.000		19.868		0.000

		2018-01-01 00:05:55.600		4693340.54		4067937.17		1465256.54		28.140		24.390		325.854		-0.9636		-0.8352		5.4015		0.000		19.803		0.000

		2018-01-01 00:05:55.800		4693346.15		4067942.03		1465321.82		27.947		24.223		326.934		-0.9636		-0.8352		5.4015		0.000		19.737		0.000

		2018-01-01 00:05:56.000		4693351.72		4067946.86		1465387.32		27.754		24.056		328.014		-0.9636		-0.8352		5.4015		0.000		19.672		0.000

		2018-01-01 00:05:56.200		4693357.25		4067951.65		1465453.03		27.562		23.889		329.094		-0.9636		-0.8352		5.4015		0.000		19.607		0.000

		2018-01-01 00:05:56.400		4693362.74		4067956.41		1465518.96		27.369		23.722		330.175		-0.9636		-0.8352		5.4015		0.000		19.543		0.000

		2018-01-01 00:05:56.600		4693368.20		4067961.14		1465585.10		27.176		23.555		331.255		-0.9636		-0.8352		5.4015		0.000		19.479		0.000

		2018-01-01 00:05:56.800		4693373.61		4067965.84		1465651.46		26.984		23.388		332.335		-0.9636		-0.8352		5.4015		0.000		19.416		0.000

		2018-01-01 00:05:57.000		4693378.99		4067970.50		1465718.03		26.791		23.221		333.416		-0.9636		-0.8352		5.4015		0.000		19.353		0.000

		2018-01-01 00:05:57.200		4693384.33		4067975.12		1465784.82		26.598		23.054		334.496		-0.9636		-0.8352		5.4015		0.000		19.290		0.000

		2018-01-01 00:05:57.400		4693389.63		4067979.72		1465851.83		26.405		22.887		335.576		-0.9636		-0.8352		5.4015		0.000		19.228		0.000

		2018-01-01 00:05:57.600		4693394.89		4067984.28		1465919.05		26.213		22.720		336.657		-0.9636		-0.8352		5.4015		0.000		19.166		0.000

		2018-01-01 00:05:57.800		4693400.12		4067988.81		1465986.49		26.020		22.553		337.737		-0.9636		-0.8352		5.4015		0.000		19.104		0.000

		2018-01-01 00:05:58.000		4693405.30		4067993.30		1466054.15		25.827		22.386		338.817		-0.9636		-0.8352		5.4015		0.000		19.043		0.000

		2018-01-01 00:05:58.200		4693410.45		4067997.76		1466122.02		25.635		22.219		339.898		-0.9636		-0.8352		5.4015		0.000		18.983		0.000

		2018-01-01 00:05:58.400		4693415.55		4068002.19		1466190.11		25.442		22.052		340.978		-0.9636		-0.8352		5.4015		0.000		18.922		0.000

		2018-01-01 00:05:58.600		4693420.62		4068006.58		1466258.41		25.249		21.885		342.058		-0.9636		-0.8352		5.4015		0.000		18.862		0.000

		2018-01-01 00:05:58.800		4693425.65		4068010.94		1466326.93		25.056		21.718		343.138		-0.9636		-0.8352		5.4015		0.000		18.803		0.000

		2018-01-01 00:05:59.000		4693430.65		4068015.27		1466395.67		24.864		21.551		344.219		-0.9636		-0.8352		5.4015		0.000		18.743		0.000

		2018-01-01 00:05:59.200		4693435.60		4068019.56		1466464.62		24.671		21.383		345.299		-0.9636		-0.8352		5.4015		0.000		18.684		0.000

		2018-01-01 00:05:59.400		4693440.51		4068023.82		1466533.79		24.478		21.216		346.379		-0.9636		-0.8352		5.4015		0.000		18.626		0.000

		2018-01-01 00:05:59.600		4693445.39		4068028.05		1466603.17		24.286		21.049		347.460		-0.9636		-0.8352		5.4015		0.000		18.568		0.000

		2018-01-01 00:05:59.800		4693450.23		4068032.24		1466672.77		24.093		20.882		348.540		-0.9636		-0.8352		5.4015		0.000		18.510		0.000

		2018-01-01 00:06:00.000		4693455.03		4068036.40		1466742.59		23.900		20.715		349.620		-0.9636		-0.8352		5.4015		0.000		18.452		0.000

		2018-01-01 00:06:00.200		4693459.81		4068040.54		1466812.51		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:00.400		4693464.59		4068044.69		1466882.44		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:00.600		4693469.37		4068048.83		1466952.36		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:00.800		4693474.15		4068052.97		1467022.28		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:01.000		4693478.93		4068057.12		1467092.21		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:01.200		4693483.71		4068061.26		1467162.13		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:01.400		4693488.49		4068065.40		1467232.06		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:01.600		4693493.27		4068069.55		1467301.98		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:01.800		4693498.05		4068073.69		1467371.90		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:02.000		4693502.83		4068077.83		1467441.83		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:02.200		4693507.61		4068081.98		1467511.75		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:02.400		4693512.39		4068086.12		1467581.68		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:02.600		4693517.17		4068090.26		1467651.60		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:02.800		4693521.95		4068094.40		1467721.52		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:03.000		4693526.73		4068098.55		1467791.45		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:03.200		4693531.51		4068102.69		1467861.37		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:03.400		4693536.29		4068106.83		1467931.30		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:03.600		4693541.07		4068110.98		1468001.22		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:03.800		4693545.85		4068115.12		1468071.14		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:04.000		4693550.63		4068119.26		1468141.07		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:04.200		4693555.41		4068123.41		1468210.99		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:04.400		4693560.19		4068127.55		1468280.92		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:04.600		4693564.97		4068131.69		1468350.84		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:04.800		4693569.75		4068135.84		1468420.76		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:05.000		4693574.53		4068139.98		1468490.69		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:05.200		4693579.31		4068144.12		1468560.61		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:05.400		4693584.09		4068148.26		1468630.54		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:05.600		4693588.87		4068152.41		1468700.46		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:05.800		4693593.65		4068156.55		1468770.38		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:06.000		4693598.43		4068160.69		1468840.31		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:06.200		4693603.21		4068164.84		1468910.23		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:06.400		4693607.99		4068168.98		1468980.16		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:06.600		4693612.77		4068173.12		1469050.08		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:06.800		4693617.55		4068177.27		1469120.00		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:07.000		4693622.33		4068181.41		1469189.93		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:07.200		4693627.11		4068185.55		1469259.85		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:07.400		4693631.89		4068189.69		1469329.78		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:07.600		4693636.67		4068193.84		1469399.70		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:07.800		4693641.45		4068197.98		1469469.63		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:08.000		4693646.23		4068202.12		1469539.55		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:08.200		4693651.01		4068206.27		1469609.47		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:08.400		4693655.79		4068210.41		1469679.40		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:08.600		4693660.57		4068214.55		1469749.32		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:08.800		4693665.35		4068218.70		1469819.25		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:09.000		4693670.13		4068222.84		1469889.17		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:09.200		4693674.91		4068226.98		1469959.09		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:09.400		4693679.69		4068231.13		1470029.02		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:09.600		4693684.47		4068235.27		1470098.94		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:09.800		4693689.25		4068239.41		1470168.87		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:10.000		4693694.03		4068243.55		1470238.79		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:10.200		4693698.81		4068247.70		1470308.71		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:10.400		4693703.59		4068251.84		1470378.64		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:10.600		4693708.37		4068255.98		1470448.56		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:10.800		4693713.15		4068260.13		1470518.49		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:11.000		4693717.93		4068264.27		1470588.41		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:11.200		4693722.71		4068268.41		1470658.33		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:11.400		4693727.49		4068272.56		1470728.26		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:11.600		4693732.27		4068276.70		1470798.18		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:11.800		4693737.05		4068280.84		1470868.11		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:12.000		4693741.83		4068284.99		1470938.03		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:12.200		4693746.61		4068289.13		1471007.95		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:12.400		4693751.39		4068293.27		1471077.88		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:12.600		4693756.17		4068297.41		1471147.80		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:12.800		4693760.95		4068301.56		1471217.73		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:13.000		4693765.73		4068305.70		1471287.65		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:13.200		4693770.51		4068309.84		1471357.57		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:13.400		4693775.29		4068313.99		1471427.50		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:13.600		4693780.07		4068318.13		1471497.42		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:13.800		4693784.85		4068322.27		1471567.35		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:14.000		4693789.63		4068326.42		1471637.27		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:14.200		4693794.41		4068330.56		1471707.19		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:14.400		4693799.19		4068334.70		1471777.12		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:14.600		4693803.97		4068338.85		1471847.04		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:14.800		4693808.75		4068342.99		1471916.97		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:15.000		4693813.53		4068347.13		1471986.89		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:15.200		4693818.31		4068351.27		1472056.82		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:15.400		4693823.09		4068355.42		1472126.74		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:15.600		4693827.87		4068359.56		1472196.66		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:15.800		4693832.65		4068363.70		1472266.59		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:16.000		4693837.43		4068367.85		1472336.51		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:16.200		4693842.21		4068371.99		1472406.44		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:16.400		4693846.99		4068376.13		1472476.36		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:16.600		4693851.77		4068380.28		1472546.28		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:16.800		4693856.55		4068384.42		1472616.21		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:17.000		4693861.33		4068388.56		1472686.13		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:17.200		4693866.11		4068392.71		1472756.06		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:17.400		4693870.89		4068396.85		1472825.98		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:17.600		4693875.67		4068400.99		1472895.90		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:17.800		4693880.45		4068405.13		1472965.83		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:18.000		4693885.23		4068409.28		1473035.75		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:18.200		4693890.01		4068413.42		1473105.68		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:18.400		4693894.79		4068417.56		1473175.60		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:18.600		4693899.57		4068421.71		1473245.52		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:18.800		4693904.35		4068425.85		1473315.45		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:19.000		4693909.13		4068429.99		1473385.37		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:19.200		4693913.91		4068434.14		1473455.30		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:19.400		4693918.69		4068438.28		1473525.22		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:19.600		4693923.47		4068442.42		1473595.14		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:19.800		4693928.25		4068446.57		1473665.07		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:20.000		4693933.03		4068450.71		1473734.99		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:20.200		4693937.81		4068454.85		1473804.92		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:20.400		4693942.59		4068458.99		1473874.84		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:20.600		4693947.37		4068463.14		1473944.76		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:20.800		4693952.15		4068467.28		1474014.69		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:21.000		4693956.93		4068471.42		1474084.61		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:21.200		4693961.71		4068475.57		1474154.54		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:21.400		4693966.49		4068479.71		1474224.46		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:21.600		4693971.27		4068483.85		1474294.38		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:21.800		4693976.05		4068488.00		1474364.31		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:22.000		4693980.83		4068492.14		1474434.23		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:22.200		4693985.61		4068496.28		1474504.16		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:22.400		4693990.39		4068500.43		1474574.08		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:22.600		4693995.17		4068504.57		1474644.01		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:22.800		4693999.95		4068508.71		1474713.93		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:23.000		4694004.73		4068512.85		1474783.85		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:23.200		4694009.51		4068517.00		1474853.78		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:23.400		4694014.29		4068521.14		1474923.70		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:23.600		4694019.07		4068525.28		1474993.63		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:23.800		4694023.85		4068529.43		1475063.55		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:24.000		4694028.63		4068533.57		1475133.47		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:24.200		4694033.41		4068537.71		1475203.40		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:24.400		4694038.19		4068541.86		1475273.32		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:24.600		4694042.97		4068546.00		1475343.25		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:24.800		4694047.75		4068550.14		1475413.17		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:25.000		4694052.53		4068554.28		1475483.09		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:25.200		4694057.31		4068558.43		1475553.02		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:25.400		4694062.09		4068562.57		1475622.94		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:25.600		4694066.87		4068566.71		1475692.87		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:25.800		4694071.65		4068570.86		1475762.79		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:26.000		4694076.43		4068575.00		1475832.71		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:26.200		4694081.21		4068579.14		1475902.64		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:26.400		4694085.99		4068583.29		1475972.56		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:26.600		4694090.77		4068587.43		1476042.49		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:26.800		4694095.55		4068591.57		1476112.41		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:27.000		4694100.33		4068595.72		1476182.33		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:27.200		4694105.11		4068599.86		1476252.26		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:27.400		4694109.89		4068604.00		1476322.18		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:27.600		4694114.67		4068608.14		1476392.11		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:27.800		4694119.45		4068612.29		1476462.03		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:28.000		4694124.23		4068616.43		1476531.95		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:28.200		4694129.01		4068620.57		1476601.88		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:28.400		4694133.79		4068624.72		1476671.80		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:28.600		4694138.57		4068628.86		1476741.73		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:28.800		4694143.35		4068633.00		1476811.65		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:29.000		4694148.13		4068637.15		1476881.58		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:29.200		4694152.91		4068641.29		1476951.50		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:29.400		4694157.69		4068645.43		1477021.42		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:29.600		4694162.47		4068649.58		1477091.35		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:29.800		4694167.25		4068653.72		1477161.27		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:30.000		4694172.03		4068657.86		1477231.20		23.900		20.715		349.620		0.0000		0.0000		0.0000		0.000		18.452		0.000

		2018-01-01 00:06:30.200		4694176.76		4068661.96		1477301.10		23.355		20.243		349.450		-2.7239		-2.3609		-0.8510		0.000		18.337		0.000

		2018-01-01 00:06:30.400		4694181.37		4068665.96		1477370.98		22.811		19.771		349.280		-2.7239		-2.3609		-0.8510		0.000		18.222		0.000

		2018-01-01 00:06:30.600		4694185.88		4068669.87		1477440.81		22.266		19.299		349.110		-2.7239		-2.3609		-0.8510		0.000		18.107		0.000

		2018-01-01 00:06:30.800		4694190.28		4068673.68		1477510.62		21.721		18.827		348.940		-2.7239		-2.3609		-0.8510		0.000		17.992		0.000

		2018-01-01 00:06:31.000		4694194.57		4068677.40		1477580.39		21.176		18.354		348.769		-2.7239		-2.3609		-0.8510		0.000		17.877		0.000

		2018-01-01 00:06:31.200		4694198.75		4068681.02		1477650.13		20.631		17.882		348.599		-2.7239		-2.3609		-0.8510		0.000		17.761		0.000

		2018-01-01 00:06:31.400		4694202.82		4068684.55		1477719.83		20.087		17.410		348.429		-2.7239		-2.3609		-0.8510		0.000		17.646		0.000

		2018-01-01 00:06:31.600		4694206.78		4068687.98		1477789.50		19.542		16.938		348.259		-2.7239		-2.3609		-0.8510		0.000		17.530		0.000

		2018-01-01 00:06:31.800		4694210.64		4068691.32		1477859.13		18.997		16.466		348.089		-2.7239		-2.3609		-0.8510		0.000		17.414		0.000

		2018-01-01 00:06:32.000		4694214.38		4068694.57		1477928.73		18.452		15.994		347.918		-2.7239		-2.3609		-0.8510		0.000		17.298		0.000

		2018-01-01 00:06:32.200		4694218.02		4068697.72		1477998.30		17.908		15.521		347.748		-2.7239		-2.3609		-0.8510		0.000		17.182		0.000

		2018-01-01 00:06:32.400		4694221.55		4068700.78		1478067.83		17.363		15.049		347.578		-2.7239		-2.3609		-0.8510		0.000		17.065		0.000

		2018-01-01 00:06:32.600		4694224.96		4068703.74		1478137.33		16.818		14.577		347.408		-2.7239		-2.3609		-0.8510		0.000		16.949		0.000

		2018-01-01 00:06:32.800		4694228.27		4068706.61		1478206.80		16.273		14.105		347.238		-2.7239		-2.3609		-0.8510		0.000		16.832		0.000

		2018-01-01 00:06:33.000		4694231.47		4068709.38		1478276.23		15.729		13.633		347.067		-2.7239		-2.3609		-0.8510		0.000		16.715		0.000

		2018-01-01 00:06:33.200		4694234.57		4068712.06		1478345.62		15.184		13.160		346.897		-2.7239		-2.3609		-0.8510		0.000		16.598		0.000

		2018-01-01 00:06:33.400		4694237.55		4068714.65		1478414.99		14.639		12.688		346.727		-2.7239		-2.3609		-0.8510		0.000		16.481		0.000

		2018-01-01 00:06:33.600		4694240.42		4068717.14		1478484.31		14.094		12.216		346.557		-2.7239		-2.3609		-0.8510		0.000		16.364		0.000

		2018-01-01 00:06:33.800		4694243.19		4068719.53		1478553.61		13.549		11.744		346.387		-2.7239		-2.3609		-0.8510		0.000		16.246		0.000

		2018-01-01 00:06:34.000		4694245.84		4068721.84		1478622.87		13.005		11.272		346.216		-2.7239		-2.3609		-0.8510		0.000		16.129		0.000

		2018-01-01 00:06:34.200		4694248.39		4068724.04		1478692.09		12.460		10.800		346.046		-2.7239		-2.3609		-0.8510		0.000		16.011		0.000

		2018-01-01 00:06:34.400		4694250.82		4068726.16		1478761.29		11.915		10.327		345.876		-2.7239		-2.3609		-0.8510		0.000		15.893		0.000

		2018-01-01 00:06:34.600		4694253.15		4068728.17		1478830.45		11.370		9.855		345.706		-2.7239		-2.3609		-0.8510		0.000		15.775		0.000

		2018-01-01 00:06:34.800		4694255.37		4068730.10		1478899.57		10.826		9.383		345.536		-2.7239		-2.3609		-0.8510		0.000		15.657		0.000

		2018-01-01 00:06:35.000		4694257.48		4068731.93		1478968.66		10.281		8.911		345.365		-2.7239		-2.3609		-0.8510		0.000		15.539		0.000

		2018-01-01 00:06:35.200		4694259.48		4068733.66		1479037.72		9.736		8.439		345.195		-2.7239		-2.3609		-0.8510		0.000		15.421		0.000

		2018-01-01 00:06:35.400		4694261.38		4068735.30		1479106.74		9.191		7.966		345.025		-2.7239		-2.3609		-0.8510		0.000		15.302		0.000

		2018-01-01 00:06:35.600		4694263.16		4068736.85		1479175.73		8.646		7.494		344.855		-2.7239		-2.3609		-0.8510		0.000		15.183		0.000

		2018-01-01 00:06:35.800		4694264.84		4068738.30		1479244.68		8.102		7.022		344.685		-2.7239		-2.3609		-0.8510		0.000		15.065		0.000

		2018-01-01 00:06:36.000		4694266.40		4068739.66		1479313.60		7.557		6.550		344.514		-2.7239		-2.3609		-0.8510		0.000		14.946		0.000

		2018-01-01 00:06:36.200		4694267.86		4068740.92		1479382.49		7.012		6.078		344.344		-2.7239		-2.3609		-0.8510		0.000		14.827		0.000

		2018-01-01 00:06:36.400		4694269.21		4068742.09		1479451.34		6.467		5.606		344.174		-2.7239		-2.3609		-0.8510		0.000		14.707		0.000

		2018-01-01 00:06:36.600		4694270.45		4068743.16		1479520.16		5.923		5.133		344.004		-2.7239		-2.3609		-0.8510		0.000		14.588		0.000

		2018-01-01 00:06:36.800		4694271.58		4068744.14		1479588.94		5.378		4.661		343.834		-2.7239		-2.3609		-0.8510		0.000		14.469		0.000

		2018-01-01 00:06:37.000		4694272.60		4068745.03		1479657.69		4.833		4.189		343.664		-2.7239		-2.3609		-0.8510		0.000		14.349		0.000

		2018-01-01 00:06:37.200		4694273.51		4068745.82		1479726.40		4.288		3.717		343.493		-2.7239		-2.3609		-0.8510		0.000		14.230		0.000

		2018-01-01 00:06:37.400		4694274.31		4068746.51		1479795.09		3.744		3.245		343.323		-2.7239		-2.3609		-0.8510		0.000		14.110		0.000

		2018-01-01 00:06:37.600		4694275.01		4068747.12		1479863.73		3.199		2.773		343.153		-2.7239		-2.3609		-0.8510		0.000		13.990		0.000

		2018-01-01 00:06:37.800		4694275.59		4068747.62		1479932.35		2.654		2.300		342.983		-2.7239		-2.3609		-0.8510		0.000		13.870		0.000

		2018-01-01 00:06:38.000		4694276.07		4068748.04		1480000.93		2.109		1.828		342.813		-2.7239		-2.3609		-0.8510		0.000		13.749		0.000

		2018-01-01 00:06:38.200		4694276.44		4068748.35		1480069.47		1.564		1.356		342.642		-2.7239		-2.3609		-0.8510		0.000		13.629		0.000

		2018-01-01 00:06:38.400		4694276.69		4068748.58		1480137.98		1.020		0.884		342.472		-2.7239		-2.3609		-0.8510		0.000		13.509		0.000

		2018-01-01 00:06:38.600		4694276.84		4068748.71		1480206.46		0.475		0.412		342.302		-2.7239		-2.3609		-0.8510		0.000		13.388		0.000

		2018-01-01 00:06:38.800		4694276.88		4068748.74		1480274.90		-0.070		-0.061		342.132		-2.7239		-2.3609		-0.8510		0.000		13.268		0.000

		2018-01-01 00:06:39.000		4694276.82		4068748.68		1480343.31		-0.615		-0.533		341.962		-2.7239		-2.3609		-0.8510		0.000		13.147		0.000

		2018-01-01 00:06:39.200		4694276.64		4068748.53		1480411.69		-1.159		-1.005		341.791		-2.7239		-2.3609		-0.8510		0.000		13.026		0.000

		2018-01-01 00:06:39.400		4694276.35		4068748.28		1480480.03		-1.704		-1.477		341.621		-2.7239		-2.3609		-0.8510		0.000		12.905		0.000

		2018-01-01 00:06:39.600		4694275.96		4068747.94		1480548.34		-2.249		-1.949		341.451		-2.7239		-2.3609		-0.8510		0.000		12.784		0.000

		2018-01-01 00:06:39.800		4694275.45		4068747.50		1480616.61		-2.794		-2.421		341.281		-2.7239		-2.3609		-0.8510		0.000		12.662		0.000

		2018-01-01 00:06:40.000		4694274.84		4068746.97		1480684.85		-3.339		-2.894		341.111		-2.7239		-2.3609		-0.8510		0.000		12.541		0.000

		2018-01-01 00:06:40.200		4694274.12		4068746.34		1480753.05		-3.883		-3.366		340.940		-2.7239		-2.3609		-0.8510		0.000		12.419		0.000

		2018-01-01 00:06:40.400		4694273.29		4068745.62		1480821.23		-4.428		-3.838		340.770		-2.7239		-2.3609		-0.8510		0.000		12.298		0.000

		2018-01-01 00:06:40.600		4694272.35		4068744.81		1480889.36		-4.973		-4.310		340.600		-2.7239		-2.3609		-0.8510		0.000		12.176		0.000

		2018-01-01 00:06:40.800		4694271.30		4068743.90		1480957.47		-5.518		-4.782		340.430		-2.7239		-2.3609		-0.8510		0.000		12.054		0.000

		2018-01-01 00:06:41.000		4694270.14		4068742.90		1481025.53		-6.062		-5.255		340.260		-2.7239		-2.3609		-0.8510		0.000		11.932		0.000

		2018-01-01 00:06:41.200		4694268.87		4068741.80		1481093.57		-6.607		-5.727		340.089		-2.7239		-2.3609		-0.8510		0.000		11.810		0.000

		2018-01-01 00:06:41.400		4694267.50		4068740.61		1481161.57		-7.152		-6.199		339.919		-2.7239		-2.3609		-0.8510		0.000		11.688		0.000

		2018-01-01 00:06:41.600		4694266.01		4068739.32		1481229.54		-7.697		-6.671		339.749		-2.7239		-2.3609		-0.8510		0.000		11.566		0.000

		2018-01-01 00:06:41.800		4694264.42		4068737.94		1481297.47		-8.241		-7.143		339.579		-2.7239		-2.3609		-0.8510		0.000		11.443		0.000

		2018-01-01 00:06:42.000		4694262.71		4068736.46		1481365.37		-8.786		-7.615		339.409		-2.7239		-2.3609		-0.8510		0.000		11.321		0.000

		2018-01-01 00:06:42.200		4694260.90		4068734.89		1481433.23		-9.331		-8.088		339.238		-2.7239		-2.3609		-0.8510		0.000		11.198		0.000

		2018-01-01 00:06:42.400		4694258.98		4068733.23		1481501.06		-9.876		-8.560		339.068		-2.7239		-2.3609		-0.8510		0.000		11.076		0.000

		2018-01-01 00:06:42.600		4694256.95		4068731.47		1481568.86		-10.421		-9.032		338.898		-2.7239		-2.3609		-0.8510		0.000		10.953		0.000

		2018-01-01 00:06:42.800		4694254.81		4068729.61		1481636.62		-10.965		-9.504		338.728		-2.7239		-2.3609		-0.8510		0.000		10.830		0.000

		2018-01-01 00:06:43.000		4694252.57		4068727.67		1481704.35		-11.510		-9.976		338.558		-2.7239		-2.3609		-0.8510		0.000		10.707		0.000

		2018-01-01 00:06:43.200		4694250.21		4068725.62		1481772.05		-12.055		-10.449		338.388		-2.7239		-2.3609		-0.8510		0.000		10.584		0.000

		2018-01-01 00:06:43.400		4694247.74		4068723.49		1481839.71		-12.600		-10.921		338.217		-2.7239		-2.3609		-0.8510		0.000		10.461		0.000

		2018-01-01 00:06:43.600		4694245.17		4068721.25		1481907.33		-13.144		-11.393		338.047		-2.7239		-2.3609		-0.8510		0.000		10.337		0.000

		2018-01-01 00:06:43.800		4694242.49		4068718.93		1481974.93		-13.689		-11.865		337.877		-2.7239		-2.3609		-0.8510		0.000		10.214		0.000

		2018-01-01 00:06:44.000		4694239.69		4068716.51		1482042.48		-14.234		-12.337		337.707		-2.7239		-2.3609		-0.8510		0.000		10.090		0.000

		2018-01-01 00:06:44.200		4694236.79		4068713.99		1482110.01		-14.779		-12.809		337.537		-2.7239		-2.3609		-0.8510		0.000		9.967		0.000

		2018-01-01 00:06:44.400		4694233.78		4068711.38		1482177.50		-15.324		-13.282		337.366		-2.7239		-2.3609		-0.8510		0.000		9.843		0.000

		2018-01-01 00:06:44.600		4694230.66		4068708.68		1482244.96		-15.868		-13.754		337.196		-2.7239		-2.3609		-0.8510		0.000		9.719		0.000

		2018-01-01 00:06:44.800		4694227.44		4068705.88		1482312.38		-16.413		-14.226		337.026		-2.7239		-2.3609		-0.8510		0.000		9.596		0.000

		2018-01-01 00:06:45.000		4694224.10		4068702.99		1482379.77		-16.958		-14.698		336.856		-2.7239		-2.3609		-0.8510		0.000		9.472		0.000

		2018-01-01 00:06:45.200		4694220.65		4068700.00		1482447.12		-17.503		-15.170		336.686		-2.7239		-2.3609		-0.8510		0.000		9.348		0.000

		2018-01-01 00:06:45.400		4694217.10		4068696.92		1482514.44		-18.047		-15.643		336.515		-2.7239		-2.3609		-0.8510		0.000		9.223		0.000

		2018-01-01 00:06:45.600		4694213.43		4068693.75		1482581.73		-18.592		-16.115		336.345		-2.7239		-2.3609		-0.8510		0.000		9.099		0.000

		2018-01-01 00:06:45.800		4694209.66		4068690.48		1482648.98		-19.137		-16.587		336.175		-2.7239		-2.3609		-0.8510		0.000		8.975		0.000

		2018-01-01 00:06:46.000		4694205.78		4068687.11		1482716.20		-19.682		-17.059		336.005		-2.7239		-2.3609		-0.8510		0.000		8.851		0.000

		2018-01-01 00:06:46.200		4694201.79		4068683.65		1482783.38		-20.226		-17.531		335.835		-2.7239		-2.3609		-0.8510		0.000		8.726		0.000

		2018-01-01 00:06:46.400		4694197.69		4068680.10		1482850.53		-20.771		-18.003		335.664		-2.7239		-2.3609		-0.8510		0.000		8.601		0.000

		2018-01-01 00:06:46.600		4694193.48		4068676.45		1482917.65		-21.316		-18.476		335.494		-2.7239		-2.3609		-0.8510		0.000		8.477		0.000

		2018-01-01 00:06:46.800		4694189.16		4068672.71		1482984.73		-21.861		-18.948		335.324		-2.7239		-2.3609		-0.8510		0.000		8.352		0.000

		2018-01-01 00:06:47.000		4694184.73		4068668.87		1483051.78		-22.406		-19.420		335.154		-2.7239		-2.3609		-0.8510		0.000		8.227		0.000

		2018-01-01 00:06:47.200		4694180.20		4068664.94		1483118.79		-22.950		-19.892		334.984		-2.7239		-2.3609		-0.8510		0.000		8.102		0.000

		2018-01-01 00:06:47.400		4694175.55		4068660.92		1483185.77		-23.495		-20.364		334.813		-2.7239		-2.3609		-0.8510		0.000		7.977		0.000

		2018-01-01 00:06:47.600		4694170.80		4068656.80		1483252.71		-24.040		-20.836		334.643		-2.7239		-2.3609		-0.8510		0.000		7.852		0.000

		2018-01-01 00:06:47.800		4694165.94		4068652.58		1483319.63		-24.585		-21.309		334.473		-2.7239		-2.3609		-0.8510		0.000		7.727		0.000

		2018-01-01 00:06:48.000		4694160.97		4068648.27		1483386.50		-25.129		-21.781		334.303		-2.7239		-2.3609		-0.8510		0.000		7.602		0.000

		2018-01-01 00:06:48.200		4694155.89		4068643.87		1483453.35		-25.674		-22.253		334.133		-2.7239		-2.3609		-0.8510		0.000		7.477		0.000

		2018-01-01 00:06:48.400		4694150.70		4068639.37		1483520.16		-26.219		-22.725		333.962		-2.7239		-2.3609		-0.8510		0.000		7.352		0.000

		2018-01-01 00:06:48.600		4694145.40		4068634.78		1483586.93		-26.764		-23.197		333.792		-2.7239		-2.3609		-0.8510		0.000		7.226		0.000

		2018-01-01 00:06:48.800		4694139.99		4068630.09		1483653.67		-27.309		-23.670		333.622		-2.7239		-2.3609		-0.8510		0.000		7.101		0.000

		2018-01-01 00:06:49.000		4694134.48		4068625.31		1483720.38		-27.853		-24.142		333.452		-2.7239		-2.3609		-0.8510		0.000		6.975		0.000

		2018-01-01 00:06:49.200		4694128.85		4068620.44		1483787.05		-28.398		-24.614		333.282		-2.7239		-2.3609		-0.8510		0.000		6.850		0.000

		2018-01-01 00:06:49.400		4694123.12		4068615.47		1483853.69		-28.943		-25.086		333.112		-2.7239		-2.3609		-0.8510		0.000		6.724		0.000

		2018-01-01 00:06:49.600		4694117.27		4068610.40		1483920.30		-29.488		-25.558		332.941		-2.7239		-2.3609		-0.8510		0.000		6.598		0.000

		2018-01-01 00:06:49.800		4694111.32		4068605.24		1483986.87		-30.032		-26.030		332.771		-2.7239		-2.3609		-0.8510		0.000		6.472		0.000

		2018-01-01 00:06:50.000		4694105.26		4068599.99		1484053.41		-30.577		-26.503		332.601		-2.7239		-2.3609		-0.8510		0.000		6.346		0.000

		2018-01-01 00:06:50.200		4694099.09		4068594.64		1484119.91		-31.122		-26.975		332.431		-2.7239		-2.3609		-0.8510		0.000		6.221		0.000

		2018-01-01 00:06:50.400		4694092.81		4068589.20		1484186.38		-31.667		-27.447		332.261		-2.7239		-2.3609		-0.8510		0.000		6.095		0.000

		2018-01-01 00:06:50.600		4694086.42		4068583.66		1484252.81		-32.211		-27.919		332.090		-2.7239		-2.3609		-0.8510		0.000		5.969		0.000

		2018-01-01 00:06:50.800		4694079.93		4068578.03		1484319.22		-32.756		-28.391		331.920		-2.7239		-2.3609		-0.8510		0.000		5.842		0.000

		2018-01-01 00:06:51.000		4694073.32		4068572.31		1484385.58		-33.301		-28.864		331.750		-2.7239		-2.3609		-0.8510		0.000		5.716		0.000

		2018-01-01 00:06:51.200		4694066.61		4068566.49		1484451.92		-33.846		-29.336		331.580		-2.7239		-2.3609		-0.8510		0.000		5.590		0.000

		2018-01-01 00:06:51.400		4694059.78		4068560.57		1484518.21		-34.391		-29.808		331.410		-2.7239		-2.3609		-0.8510		0.000		5.464		0.000

		2018-01-01 00:06:51.600		4694052.85		4068554.56		1484584.48		-34.935		-30.280		331.239		-2.7239		-2.3609		-0.8510		0.000		5.337		0.000

		2018-01-01 00:06:51.800		4694045.81		4068548.46		1484650.71		-35.480		-30.752		331.069		-2.7239		-2.3609		-0.8510		0.000		5.211		0.000

		2018-01-01 00:06:52.000		4694038.66		4068542.26		1484716.91		-36.025		-31.224		330.899		-2.7239		-2.3609		-0.8510		0.000		5.085		0.000

		2018-01-01 00:06:52.200		4694031.40		4068535.97		1484783.07		-36.570		-31.697		330.729		-2.7239		-2.3609		-0.8510		0.000		4.958		0.000

		2018-01-01 00:06:52.400		4694024.03		4068529.58		1484849.20		-37.114		-32.169		330.559		-2.7239		-2.3609		-0.8510		0.000		4.832		0.000

		2018-01-01 00:06:52.600		4694016.55		4068523.10		1484915.29		-37.659		-32.641		330.388		-2.7239		-2.3609		-0.8510		0.000		4.705		0.000

		2018-01-01 00:06:52.800		4694008.97		4068516.53		1484981.35		-38.204		-33.113		330.218		-2.7239		-2.3609		-0.8510		0.000		4.578		0.000

		2018-01-01 00:06:53.000		4694001.27		4068509.86		1485047.38		-38.749		-33.585		330.048		-2.7239		-2.3609		-0.8510		0.000		4.452		0.000

		2018-01-01 00:06:53.200		4693993.47		4068503.09		1485113.37		-39.294		-34.058		329.878		-2.7239		-2.3609		-0.8510		0.000		4.325		0.000

		2018-01-01 00:06:53.400		4693985.55		4068496.23		1485179.33		-39.838		-34.530		329.708		-2.7239		-2.3609		-0.8510		0.000		4.198		0.000

		2018-01-01 00:06:53.600		4693977.53		4068489.28		1485245.26		-40.383		-35.002		329.537		-2.7239		-2.3609		-0.8510		0.000		4.072		0.000

		2018-01-01 00:06:53.800		4693969.40		4068482.23		1485311.15		-40.928		-35.474		329.367		-2.7239		-2.3609		-0.8510		0.000		3.945		0.000

		2018-01-01 00:06:54.000		4693961.16		4068475.09		1485377.00		-41.473		-35.946		329.197		-2.7239		-2.3609		-0.8510		0.000		3.818		0.000

		2018-01-01 00:06:54.200		4693952.81		4068467.85		1485442.83		-42.017		-36.418		329.027		-2.7239		-2.3609		-0.8510		0.000		3.691		0.000

		2018-01-01 00:06:54.400		4693944.35		4068460.52		1485508.61		-42.562		-36.891		328.857		-2.7239		-2.3609		-0.8510		0.000		3.564		0.000

		2018-01-01 00:06:54.600		4693935.79		4068453.10		1485574.37		-43.107		-37.363		328.686		-2.7239		-2.3609		-0.8510		0.000		3.437		0.000

		2018-01-01 00:06:54.800		4693927.11		4068445.58		1485640.09		-43.652		-37.835		328.516		-2.7239		-2.3609		-0.8510		0.000		3.310		0.000

		2018-01-01 00:06:55.000		4693918.33		4068437.96		1485705.78		-44.196		-38.307		328.346		-2.7239		-2.3609		-0.8510		0.000		3.183		0.000

		2018-01-01 00:06:55.200		4693909.43		4068430.26		1485771.43		-44.741		-38.779		328.176		-2.7239		-2.3609		-0.8510		0.000		3.056		0.000

		2018-01-01 00:06:55.400		4693900.43		4068422.45		1485837.05		-45.286		-39.252		328.006		-2.7239		-2.3609		-0.8510		0.000		2.929		0.000

		2018-01-01 00:06:55.600		4693891.32		4068414.55		1485902.63		-45.831		-39.724		327.836		-2.7239		-2.3609		-0.8510		0.000		2.802		0.000

		2018-01-01 00:06:55.800		4693882.10		4068406.56		1485968.18		-46.376		-40.196		327.665		-2.7239		-2.3609		-0.8510		0.000		2.675		0.000

		2018-01-01 00:06:56.000		4693872.77		4068398.48		1486033.70		-46.920		-40.668		327.495		-2.7239		-2.3609		-0.8510		0.000		2.547		0.000

		2018-01-01 00:06:56.200		4693863.33		4068390.30		1486099.18		-47.465		-41.140		327.325		-2.7239		-2.3609		-0.8510		0.000		2.420		0.000

		2018-01-01 00:06:56.400		4693853.78		4068382.02		1486164.63		-48.010		-41.612		327.155		-2.7239		-2.3609		-0.8510		0.000		2.293		0.000

		2018-01-01 00:06:56.600		4693844.13		4068373.65		1486230.04		-48.555		-42.085		326.985		-2.7239		-2.3609		-0.8510		0.000		2.166		0.000

		2018-01-01 00:06:56.800		4693834.36		4068365.19		1486295.42		-49.099		-42.557		326.814		-2.7239		-2.3609		-0.8510		0.000		2.038		0.000

		2018-01-01 00:06:57.000		4693824.49		4068356.63		1486360.77		-49.644		-43.029		326.644		-2.7239		-2.3609		-0.8510		0.000		1.911		0.000

		2018-01-01 00:06:57.200		4693814.50		4068347.97		1486426.08		-50.189		-43.501		326.474		-2.7239		-2.3609		-0.8510		0.000		1.784		0.000

		2018-01-01 00:06:57.400		4693804.41		4068339.23		1486491.36		-50.734		-43.973		326.304		-2.7239		-2.3609		-0.8510		0.000		1.656		0.000

		2018-01-01 00:06:57.600		4693794.21		4068330.39		1486556.60		-51.279		-44.445		326.134		-2.7239		-2.3609		-0.8510		0.000		1.529		0.000

		2018-01-01 00:06:57.800		4693783.90		4068321.45		1486621.81		-51.823		-44.918		325.963		-2.7239		-2.3609		-0.8510		0.000		1.402		0.000

		2018-01-01 00:06:58.000		4693773.48		4068312.42		1486686.98		-52.368		-45.390		325.793		-2.7239		-2.3609		-0.8510		0.000		1.274		0.000

		2018-01-01 00:06:58.200		4693762.95		4068303.29		1486752.13		-52.913		-45.862		325.623		-2.7239		-2.3609		-0.8510		0.000		1.147		0.000

		2018-01-01 00:06:58.400		4693752.31		4068294.07		1486817.23		-53.458		-46.334		325.453		-2.7239		-2.3609		-0.8510		0.000		1.020		0.000

		2018-01-01 00:06:58.600		4693741.57		4068284.76		1486882.31		-54.002		-46.806		325.283		-2.7239		-2.3609		-0.8510		0.000		0.892		0.000

		2018-01-01 00:06:58.800		4693730.71		4068275.35		1486947.35		-54.547		-47.279		325.112		-2.7239		-2.3609		-0.8510		0.000		0.765		0.000

		2018-01-01 00:06:59.000		4693719.75		4068265.85		1487012.35		-55.092		-47.751		324.942		-2.7239		-2.3609		-0.8510		0.000		0.637		0.000

		2018-01-01 00:06:59.200		4693708.68		4068256.25		1487077.32		-55.637		-48.223		324.772		-2.7239		-2.3609		-0.8510		0.000		0.510		0.000

		2018-01-01 00:06:59.400		4693697.49		4068246.56		1487142.26		-56.181		-48.695		324.602		-2.7239		-2.3609		-0.8510		0.000		0.382		0.000

		2018-01-01 00:06:59.600		4693686.20		4068236.77		1487207.16		-56.726		-49.167		324.432		-2.7239		-2.3609		-0.8510		0.000		0.255		0.000

		2018-01-01 00:06:59.800		4693674.80		4068226.89		1487272.03		-57.271		-49.639		324.261		-2.7239		-2.3609		-0.8510		0.000		0.127		0.000

		2018-01-01 00:07:00.000		4693663.30		4068216.92		1487336.87		-57.816		-50.112		324.091		-2.7239		-2.3609		-0.8510		0.000		0.000		0.000

		2018-01-01 00:07:00.200		4693651.73		4068206.89		1487401.69		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		9.271

		2018-01-01 00:07:00.400		4693640.17		4068196.87		1487466.51		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		17.634

		2018-01-01 00:07:00.600		4693628.61		4068186.85		1487531.32		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		24.271

		2018-01-01 00:07:00.800		4693617.04		4068176.83		1487596.14		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		28.532

		2018-01-01 00:07:01.000		4693605.48		4068166.81		1487660.96		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		30.000

		2018-01-01 00:07:01.200		4693593.92		4068156.78		1487725.78		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		28.532

		2018-01-01 00:07:01.400		4693582.35		4068146.76		1487790.60		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		24.271

		2018-01-01 00:07:01.600		4693570.79		4068136.74		1487855.41		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		17.634

		2018-01-01 00:07:01.800		4693559.23		4068126.72		1487920.23		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		9.271

		2018-01-01 00:07:02.000		4693547.66		4068116.69		1487985.05		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		0.000

		2018-01-01 00:07:02.200		4693536.10		4068106.67		1488049.87		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-9.271

		2018-01-01 00:07:02.400		4693524.54		4068096.65		1488114.69		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-17.634

		2018-01-01 00:07:02.600		4693512.97		4068086.63		1488179.51		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-24.271

		2018-01-01 00:07:02.800		4693501.41		4068076.60		1488244.32		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-28.532

		2018-01-01 00:07:03.000		4693489.85		4068066.58		1488309.14		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-30.000

		2018-01-01 00:07:03.200		4693478.29		4068056.56		1488373.96		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-28.532

		2018-01-01 00:07:03.400		4693466.72		4068046.54		1488438.78		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-24.271

		2018-01-01 00:07:03.600		4693455.16		4068036.52		1488503.60		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-17.634

		2018-01-01 00:07:03.800		4693443.60		4068026.49		1488568.42		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-9.271

		2018-01-01 00:07:04.000		4693432.03		4068016.47		1488633.23		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-0.000

		2018-01-01 00:07:04.200		4693420.47		4068006.45		1488698.05		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		9.271

		2018-01-01 00:07:04.400		4693408.91		4067996.43		1488762.87		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		17.634

		2018-01-01 00:07:04.600		4693397.34		4067986.40		1488827.69		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		24.271

		2018-01-01 00:07:04.800		4693385.78		4067976.38		1488892.51		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		28.532

		2018-01-01 00:07:05.000		4693374.22		4067966.36		1488957.33		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		30.000

		2018-01-01 00:07:05.200		4693362.65		4067956.34		1489022.14		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		28.532

		2018-01-01 00:07:05.400		4693351.09		4067946.31		1489086.96		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		24.271

		2018-01-01 00:07:05.600		4693339.53		4067936.29		1489151.78		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		17.634

		2018-01-01 00:07:05.800		4693327.96		4067926.27		1489216.60		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		9.271

		2018-01-01 00:07:06.000		4693316.40		4067916.25		1489281.42		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		0.000

		2018-01-01 00:07:06.200		4693304.84		4067906.22		1489346.23		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-9.271

		2018-01-01 00:07:06.400		4693293.27		4067896.20		1489411.05		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-17.634

		2018-01-01 00:07:06.600		4693281.71		4067886.18		1489475.87		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-24.271

		2018-01-01 00:07:06.800		4693270.15		4067876.16		1489540.69		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-28.532

		2018-01-01 00:07:07.000		4693258.59		4067866.14		1489605.51		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-30.000

		2018-01-01 00:07:07.200		4693247.02		4067856.11		1489670.33		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-28.532

		2018-01-01 00:07:07.400		4693235.46		4067846.09		1489735.14		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-24.271

		2018-01-01 00:07:07.600		4693223.90		4067836.07		1489799.96		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-17.634

		2018-01-01 00:07:07.800		4693212.33		4067826.05		1489864.78		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-9.271

		2018-01-01 00:07:08.000		4693200.77		4067816.02		1489929.60		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-0.000

		2018-01-01 00:07:08.200		4693189.21		4067806.00		1489994.42		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		9.271

		2018-01-01 00:07:08.400		4693177.64		4067795.98		1490059.24		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		17.634

		2018-01-01 00:07:08.600		4693166.08		4067785.96		1490124.05		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		24.271

		2018-01-01 00:07:08.800		4693154.52		4067775.93		1490188.87		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		28.532

		2018-01-01 00:07:09.000		4693142.95		4067765.91		1490253.69		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		30.000

		2018-01-01 00:07:09.200		4693131.39		4067755.89		1490318.51		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		28.532

		2018-01-01 00:07:09.400		4693119.83		4067745.87		1490383.33		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		24.271

		2018-01-01 00:07:09.600		4693108.26		4067735.85		1490448.14		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		17.634

		2018-01-01 00:07:09.800		4693096.70		4067725.82		1490512.96		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		9.271

		2018-01-01 00:07:10.000		4693085.14		4067715.80		1490577.78		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		0.000

		2018-01-01 00:07:10.200		4693073.57		4067705.78		1490642.60		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-9.271

		2018-01-01 00:07:10.400		4693062.01		4067695.76		1490707.42		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-17.634

		2018-01-01 00:07:10.600		4693050.45		4067685.73		1490772.24		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-24.271

		2018-01-01 00:07:10.800		4693038.89		4067675.71		1490837.05		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-28.532

		2018-01-01 00:07:11.000		4693027.32		4067665.69		1490901.87		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-30.000

		2018-01-01 00:07:11.200		4693015.76		4067655.67		1490966.69		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-28.532

		2018-01-01 00:07:11.400		4693004.20		4067645.64		1491031.51		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-24.271

		2018-01-01 00:07:11.600		4692992.63		4067635.62		1491096.33		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-17.634

		2018-01-01 00:07:11.800		4692981.07		4067625.60		1491161.15		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-9.271

		2018-01-01 00:07:12.000		4692969.51		4067615.58		1491225.96		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-0.000

		2018-01-01 00:07:12.200		4692957.94		4067605.56		1491290.78		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		9.271

		2018-01-01 00:07:12.400		4692946.38		4067595.53		1491355.60		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		17.634

		2018-01-01 00:07:12.600		4692934.82		4067585.51		1491420.42		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		24.271

		2018-01-01 00:07:12.800		4692923.25		4067575.49		1491485.24		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		28.532

		2018-01-01 00:07:13.000		4692911.69		4067565.47		1491550.06		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		30.000

		2018-01-01 00:07:13.200		4692900.13		4067555.44		1491614.87		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		28.532

		2018-01-01 00:07:13.400		4692888.56		4067545.42		1491679.69		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		24.271

		2018-01-01 00:07:13.600		4692877.00		4067535.40		1491744.51		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		17.634

		2018-01-01 00:07:13.800		4692865.44		4067525.38		1491809.33		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		9.271

		2018-01-01 00:07:14.000		4692853.87		4067515.35		1491874.15		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		0.000

		2018-01-01 00:07:14.200		4692842.31		4067505.33		1491938.96		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-9.271

		2018-01-01 00:07:14.400		4692830.75		4067495.31		1492003.78		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-17.634

		2018-01-01 00:07:14.600		4692819.19		4067485.29		1492068.60		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-24.271

		2018-01-01 00:07:14.800		4692807.62		4067475.26		1492133.42		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-28.532

		2018-01-01 00:07:15.000		4692796.06		4067465.24		1492198.24		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-30.000

		2018-01-01 00:07:15.200		4692784.50		4067455.22		1492263.06		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-28.532

		2018-01-01 00:07:15.400		4692772.93		4067445.20		1492327.87		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-24.271

		2018-01-01 00:07:15.600		4692761.37		4067435.18		1492392.69		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-17.634

		2018-01-01 00:07:15.800		4692749.81		4067425.15		1492457.51		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-9.271

		2018-01-01 00:07:16.000		4692738.24		4067415.13		1492522.33		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-0.000

		2018-01-01 00:07:16.200		4692726.68		4067405.11		1492587.15		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		9.271

		2018-01-01 00:07:16.400		4692715.12		4067395.09		1492651.97		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		17.634

		2018-01-01 00:07:16.600		4692703.55		4067385.06		1492716.78		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		24.271

		2018-01-01 00:07:16.800		4692691.99		4067375.04		1492781.60		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		28.532

		2018-01-01 00:07:17.000		4692680.43		4067365.02		1492846.42		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		30.000

		2018-01-01 00:07:17.200		4692668.86		4067355.00		1492911.24		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		28.532

		2018-01-01 00:07:17.400		4692657.30		4067344.97		1492976.06		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		24.271

		2018-01-01 00:07:17.600		4692645.74		4067334.95		1493040.88		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		17.634

		2018-01-01 00:07:17.800		4692634.17		4067324.93		1493105.69		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		9.271

		2018-01-01 00:07:18.000		4692622.61		4067314.91		1493170.51		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		0.000

		2018-01-01 00:07:18.200		4692611.05		4067304.89		1493235.33		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-9.271

		2018-01-01 00:07:18.400		4692599.49		4067294.86		1493300.15		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-17.634

		2018-01-01 00:07:18.600		4692587.92		4067284.84		1493364.97		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-24.271

		2018-01-01 00:07:18.800		4692576.36		4067274.82		1493429.78		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-28.532

		2018-01-01 00:07:19.000		4692564.80		4067264.80		1493494.60		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-30.000

		2018-01-01 00:07:19.200		4692553.23		4067254.77		1493559.42		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-28.532

		2018-01-01 00:07:19.400		4692541.67		4067244.75		1493624.24		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-24.271

		2018-01-01 00:07:19.600		4692530.11		4067234.73		1493689.06		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-17.634

		2018-01-01 00:07:19.800		4692518.54		4067224.71		1493753.88		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-9.271

		2018-01-01 00:07:20.000		4692506.98		4067214.68		1493818.69		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-0.000

		2018-01-01 00:07:20.200		4692495.42		4067204.66		1493883.51		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		9.271

		2018-01-01 00:07:20.400		4692483.85		4067194.64		1493948.33		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		17.634

		2018-01-01 00:07:20.600		4692472.29		4067184.62		1494013.15		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		24.271

		2018-01-01 00:07:20.800		4692460.73		4067174.59		1494077.97		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		28.532

		2018-01-01 00:07:21.000		4692449.16		4067164.57		1494142.79		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		30.000

		2018-01-01 00:07:21.200		4692437.60		4067154.55		1494207.60		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		28.532

		2018-01-01 00:07:21.400		4692426.04		4067144.53		1494272.42		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		24.271

		2018-01-01 00:07:21.600		4692414.47		4067134.51		1494337.24		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		17.634

		2018-01-01 00:07:21.800		4692402.91		4067124.48		1494402.06		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		9.271

		2018-01-01 00:07:22.000		4692391.35		4067114.46		1494466.88		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		0.000

		2018-01-01 00:07:22.200		4692379.79		4067104.44		1494531.70		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-9.271

		2018-01-01 00:07:22.400		4692368.22		4067094.42		1494596.51		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-17.634

		2018-01-01 00:07:22.600		4692356.66		4067084.39		1494661.33		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-24.271

		2018-01-01 00:07:22.800		4692345.10		4067074.37		1494726.15		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-28.532

		2018-01-01 00:07:23.000		4692333.53		4067064.35		1494790.97		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-30.000

		2018-01-01 00:07:23.200		4692321.97		4067054.33		1494855.79		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-28.532

		2018-01-01 00:07:23.400		4692310.41		4067044.30		1494920.60		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-24.271

		2018-01-01 00:07:23.600		4692298.84		4067034.28		1494985.42		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-17.634

		2018-01-01 00:07:23.800		4692287.28		4067024.26		1495050.24		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-9.271

		2018-01-01 00:07:24.000		4692275.72		4067014.24		1495115.06		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-0.000

		2018-01-01 00:07:24.200		4692264.15		4067004.22		1495179.88		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		9.271

		2018-01-01 00:07:24.400		4692252.59		4066994.19		1495244.70		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		17.634

		2018-01-01 00:07:24.600		4692241.03		4066984.17		1495309.51		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		24.271

		2018-01-01 00:07:24.800		4692229.46		4066974.15		1495374.33		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		28.532

		2018-01-01 00:07:25.000		4692217.90		4066964.13		1495439.15		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		30.000

		2018-01-01 00:07:25.200		4692206.34		4066954.10		1495503.97		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		28.532

		2018-01-01 00:07:25.400		4692194.77		4066944.08		1495568.79		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		24.271

		2018-01-01 00:07:25.600		4692183.21		4066934.06		1495633.61		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		17.634

		2018-01-01 00:07:25.800		4692171.65		4066924.04		1495698.42		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		9.271

		2018-01-01 00:07:26.000		4692160.09		4066914.01		1495763.24		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-0.000

		2018-01-01 00:07:26.200		4692148.52		4066903.99		1495828.06		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-9.271

		2018-01-01 00:07:26.400		4692136.96		4066893.97		1495892.88		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-17.634

		2018-01-01 00:07:26.600		4692125.40		4066883.95		1495957.70		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-24.271

		2018-01-01 00:07:26.800		4692113.83		4066873.93		1496022.52		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-28.532

		2018-01-01 00:07:27.000		4692102.27		4066863.90		1496087.33		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-30.000

		2018-01-01 00:07:27.200		4692090.71		4066853.88		1496152.15		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-28.532

		2018-01-01 00:07:27.400		4692079.14		4066843.86		1496216.97		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-24.271

		2018-01-01 00:07:27.600		4692067.58		4066833.84		1496281.79		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-17.634

		2018-01-01 00:07:27.800		4692056.02		4066823.81		1496346.61		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-9.271

		2018-01-01 00:07:28.000		4692044.45		4066813.79		1496411.42		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		-0.000

		2018-01-01 00:07:28.200		4692032.89		4066803.77		1496476.24		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		9.271

		2018-01-01 00:07:28.400		4692021.33		4066793.75		1496541.06		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		17.634

		2018-01-01 00:07:28.600		4692009.76		4066783.72		1496605.88		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		24.271

		2018-01-01 00:07:28.800		4691998.20		4066773.70		1496670.70		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		28.532

		2018-01-01 00:07:29.000		4691986.64		4066763.68		1496735.52		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		30.000

		2018-01-01 00:07:29.200		4691975.07		4066753.66		1496800.33		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		28.532

		2018-01-01 00:07:29.400		4691963.51		4066743.63		1496865.15		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		24.271

		2018-01-01 00:07:29.600		4691951.95		4066733.61		1496929.97		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		17.634

		2018-01-01 00:07:29.800		4691940.39		4066723.59		1496994.79		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		9.271

		2018-01-01 00:07:30.000		4691928.82		4066713.57		1497059.61		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		0.000		0.000

		2018-01-01 00:07:30.200		4691917.26		4066703.55		1497124.43		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		-2.000		-6.000

		2018-01-01 00:07:30.400		4691905.70		4066693.52		1497189.24		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		-4.000		-12.000

		2018-01-01 00:07:30.600		4691894.13		4066683.50		1497254.06		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		-6.000		-18.000

		2018-01-01 00:07:30.800		4691882.57		4066673.48		1497318.88		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		-8.000		-24.000

		2018-01-01 00:07:31.000		4691871.01		4066663.46		1497383.70		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		-10.000		-30.000

		2018-01-01 00:07:31.200		4691859.44		4066653.43		1497448.52		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		-12.000		-36.000

		2018-01-01 00:07:31.400		4691847.88		4066643.41		1497513.33		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		-14.000		-42.000

		2018-01-01 00:07:31.600		4691836.32		4066633.39		1497578.15		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		-16.000		-48.000

		2018-01-01 00:07:31.800		4691824.75		4066623.37		1497642.97		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		-18.000		-54.000

		2018-01-01 00:07:32.000		4691813.19		4066613.34		1497707.79		-57.816		-50.112		324.091		0.0000		0.0000		0.0000		0.000		-20.000		-60.000

		2018-01-01 00:07:32.200		4691802.15		4066602.24		1497772.52		-52.570		-60.944		323.144		26.3880		-53.9937		-5.7253		-2.000		-20.000		-60.000

		2018-01-01 00:07:32.400		4691792.17		4066588.97		1497837.02		-47.264		-71.706		321.801		26.6702		-53.6087		-7.6969		-4.000		-20.000		-60.000

		2018-01-01 00:07:32.600		4691783.25		4066573.56		1497901.21		-41.905		-82.384		320.065		26.9052		-53.1709		-9.6638		-6.000		-20.000		-60.000

		2018-01-01 00:07:32.800		4691775.41		4066556.02		1497965.02		-36.505		-92.970		317.936		27.0929		-52.6811		-11.6235		-8.000		-20.000		-60.000

		2018-01-01 00:07:33.000		4691768.65		4066536.38		1498028.36		-31.071		-103.453		315.416		27.2329		-52.1398		-13.5735		-10.000		-20.000		-60.000

		2018-01-01 00:07:33.200		4691762.98		4066514.65		1498091.16		-25.615		-113.823		312.508		27.3251		-51.5476		-15.5116		-12.000		-20.000		-60.000

		2018-01-01 00:07:33.400		4691758.40		4066490.86		1498153.34		-20.145		-124.069		309.213		27.3694		-50.9053		-17.4354		-14.000		-20.000		-60.000

		2018-01-01 00:07:33.600		4691754.92		4066465.03		1498214.82		-14.670		-134.182		305.535		27.3658		-50.2136		-19.3425		-16.000		-20.000		-60.000

		2018-01-01 00:07:33.800		4691752.54		4066437.20		1498275.53		-9.201		-144.151		301.477		27.3141		-49.4735		-21.2306		-18.000		-20.000		-60.000

		2018-01-01 00:07:34.000		4691751.24		4066407.38		1498335.39		-3.748		-153.968		297.044		27.2146		-48.6858		-23.0974		-20.000		-20.000		-60.000

		2018-01-01 00:07:34.200		4691751.03		4066375.62		1498394.32		1.681		-163.623		292.240		27.0672		-47.8514		-24.9407		-22.000		-20.000		-60.000

		2018-01-01 00:07:34.400		4691751.91		4066341.94		1498452.26		7.076		-173.106		287.069		26.8723		-46.9714		-26.7581		-24.000		-20.000		-60.000

		2018-01-01 00:07:34.600		4691753.86		4066306.39		1498509.12		12.427		-182.408		281.538		26.6300		-46.0469		-28.5475		-26.000		-20.000		-60.000

		2018-01-01 00:07:34.800		4691756.88		4066268.99		1498564.85		17.725		-191.521		275.652		26.3406		-45.0789		-30.3067		-28.000		-20.000		-60.000

		2018-01-01 00:07:35.000		4691760.95		4066229.79		1498619.36		22.960		-200.437		269.418		26.0045		-44.0687		-32.0335		-30.000		-20.000		-60.000

		2018-01-01 00:07:35.200		4691766.06		4066188.83		1498672.59		28.123		-209.146		262.841		25.6220		-43.0175		-33.7259		-32.000		-20.000		-60.000

		2018-01-01 00:07:35.400		4691772.19		4066146.15		1498724.48		33.206		-217.641		255.930		25.1938		-41.9265		-35.3817		-34.000		-20.000		-60.000

		2018-01-01 00:07:35.600		4691779.33		4066101.79		1498774.94		38.198		-225.914		248.691		24.7202		-40.7972		-36.9990		-36.000		-20.000		-60.000

		2018-01-01 00:07:35.800		4691787.46		4066055.80		1498823.93		43.091		-233.958		241.133		24.2018		-39.6308		-38.5758		-38.000		-20.000		-60.000

		2018-01-01 00:07:36.000		4691796.56		4066008.22		1498871.38		47.876		-241.764		233.264		23.6394		-38.4289		-40.1102		-40.000		-20.000		-60.000

		2018-01-01 00:07:36.200		4691806.61		4065959.11		1498917.22		52.544		-249.327		225.092		23.0335		-37.1927		-41.6003		-42.000		-20.000		-60.000

		2018-01-01 00:07:36.400		4691817.57		4065908.51		1498961.39		57.086		-256.639		216.626		22.3849		-35.9240		-43.0443		-44.000		-20.000		-60.000

		2018-01-01 00:07:36.600		4691829.43		4065856.47		1499003.85		61.495		-263.694		207.877		21.6945		-34.6241		-44.4404		-46.000		-20.000		-60.000

		2018-01-01 00:07:36.800		4691842.16		4065803.05		1499044.53		65.761		-270.487		198.854		20.9629		-33.2948		-45.7869		-48.000		-20.000		-60.000

		2018-01-01 00:07:37.000		4691855.73		4065748.29		1499083.37		69.877		-277.011		189.566		20.1912		-31.9376		-47.0822		-50.000		-20.000		-60.000

		2018-01-01 00:07:37.200		4691870.34		4065692.47		1499120.41		76.237		-281.179		180.775		31.3875		-20.1469		-44.5735		-52.000		-20.000		-60.000

		2018-01-01 00:07:37.400		4691886.21		4065635.84		1499155.67		82.430		-285.068		171.740		30.5384		-18.7389		-45.7617		-54.000		-20.000		-60.000

		2018-01-01 00:07:37.600		4691903.30		4065578.46		1499189.09		88.450		-288.673		162.474		29.6520		-17.3080		-46.8942		-56.000		-20.000		-60.000

		2018-01-01 00:07:37.800		4691921.58		4065520.39		1499220.64		94.288		-291.989		152.986		28.7295		-15.8561		-47.9695		-58.000		-20.000		-60.000

		2018-01-01 00:07:38.000		4691941.00		4065461.69		1499250.27		99.939		-295.014		143.290		27.7720		-14.3849		-48.9864		-60.000		-20.000		-60.000

		2018-01-01 00:07:38.200		4691961.54		4065402.41		1499277.94		105.395		-297.742		133.396		26.7806		-12.8961		-49.9436		-62.000		-20.000		-60.000

		2018-01-01 00:07:38.400		4691983.15		4065342.61		1499303.62		110.649		-300.171		123.316		25.7566		-11.3916		-50.8399		-64.000		-20.000		-60.000

		2018-01-01 00:07:38.600		4692005.79		4065282.36		1499327.26		115.695		-302.298		113.064		24.7013		-9.8733		-51.6743		-66.000		-20.000		-60.000

		2018-01-01 00:07:38.800		4692029.41		4065221.71		1499348.83		120.528		-304.120		102.651		23.6158		-8.3429		-52.4458		-68.000		-20.000		-60.000

		2018-01-01 00:07:39.000		4692053.98		4065160.73		1499368.31		125.140		-305.634		92.090		22.5016		-6.8023		-53.1533		-70.000		-20.000		-60.000

		2018-01-01 00:07:39.200		4692079.45		4065099.48		1499385.66		129.526		-306.840		81.394		21.3600		-5.2535		-53.7961		-72.000		-20.000		-60.000

		2018-01-01 00:07:39.400		4692105.78		4065038.01		1499400.86		133.682		-307.735		70.576		20.1923		-3.6983		-54.3734		-74.000		-20.000		-60.000

		2018-01-01 00:07:39.600		4692132.91		4064976.40		1499413.88		137.602		-308.319		59.649		19.0001		-2.1385		-54.8844		-76.000		-20.000		-60.000

		2018-01-01 00:07:39.800		4692160.80		4064914.71		1499424.71		141.281		-308.591		48.626		17.7847		-0.5762		-55.3285		-78.000		-20.000		-60.000

		2018-01-01 00:07:40.000		4692189.41		4064852.99		1499433.33		144.714		-308.550		37.522		16.5476		0.9869		-55.7053		-80.000		-20.000		-60.000

		2018-01-01 00:07:40.200		4692218.67		4064791.31		1499439.72		147.898		-308.196		26.349		15.2903		2.5487		-56.0141		-82.000		-20.000		-60.000

		2018-01-01 00:07:40.400		4692248.55		4064729.73		1499443.86		150.829		-307.530		15.121		14.0145		4.1075		-56.2547		-84.000		-20.000		-60.000

		2018-01-01 00:07:40.600		4692278.99		4064668.32		1499445.76		153.503		-306.553		3.851		12.7215		5.6612		-56.4268		-86.000		-20.000		-60.000

		2018-01-01 00:07:40.800		4692309.93		4064607.13		1499445.40		155.917		-305.266		-7.445		11.4131		7.2081		-56.5301		-88.000		-20.000		-60.000

		2018-01-01 00:07:41.000		4692341.34		4064546.23		1499442.78		158.067		-303.671		-18.756		10.0908		8.7461		-56.5646		-90.000		-20.000		-60.000

		2018-01-01 00:07:41.200		4692373.14		4064485.68		1499437.90		159.952		-301.768		-30.067		8.7561		10.2735		-56.5301		-92.000		-20.000		-60.000

		2018-01-01 00:07:41.400		4692405.30		4064425.54		1499430.76		161.569		-299.562		-41.363		7.4108		11.7884		-56.4268		-94.000		-20.000		-60.000

		2018-01-01 00:07:41.600		4692437.75		4064365.88		1499421.36		162.916		-297.054		-52.633		6.0565		13.2890		-56.2547		-96.000		-20.000		-60.000

		2018-01-01 00:07:41.800		4692470.45		4064306.74		1499409.71		163.991		-294.248		-63.861		4.6948		14.7733		-56.0141		-98.000		-20.000		-60.000

		2018-01-01 00:07:42.000		4692503.33		4064248.20		1499395.82		164.793		-291.146		-75.034		3.3273		16.2396		-55.7053		-100.000		-20.000		-60.000

		2018-01-01 00:07:42.200		4692536.35		4064190.30		1499379.70		165.322		-287.753		-86.138		1.9558		17.6862		-55.3285		-102.000		-20.000		-60.000

		2018-01-01 00:07:42.400		4692569.44		4064133.12		1499361.37		165.575		-284.073		-97.161		0.5820		19.1112		-54.8844		-104.000		-20.000		-60.000

		2018-01-01 00:07:42.600		4692602.56		4064076.69		1499340.84		165.554		-280.110		-108.088		-0.7926		20.5129		-54.3734		-106.000		-20.000		-60.000

		2018-01-01 00:07:42.800		4692635.64		4064021.09		1499318.14		165.259		-275.869		-118.906		-2.1662		21.8896		-53.7961		-108.000		-20.000		-60.000

		2018-01-01 00:07:43.000		4692668.64		4063966.36		1499293.28		164.688		-271.356		-129.602		-3.5372		23.2397		-53.1533		-110.000		-20.000		-60.000

		2018-01-01 00:07:43.200		4692701.50		4063912.57		1499266.31		163.844		-266.575		-140.163		-4.9039		24.5614		-52.4458		-112.000		-20.000		-60.000

		2018-01-01 00:07:43.400		4692734.16		4063859.75		1499237.23		162.727		-261.533		-150.576		-6.2646		25.8533		-51.6743		-114.000		-20.000		-60.000

		2018-01-01 00:07:43.600		4692766.57		4063807.97		1499206.09		161.339		-256.236		-160.828		-7.6176		27.1136		-50.8399		-116.000		-20.000		-60.000

		2018-01-01 00:07:43.800		4692798.68		4063757.27		1499172.91		159.681		-250.690		-170.908		-8.9614		28.3409		-49.9436		-118.000		-20.000		-60.000

		2018-01-01 00:07:44.000		4692830.43		4063707.71		1499137.74		157.755		-244.902		-180.802		-10.2943		29.5336		-48.9864		-120.000		-20.000		-60.000

		2018-01-01 00:07:44.200		4692861.76		4063659.33		1499100.60		155.564		-238.879		-190.498		-11.6146		30.6904		-47.9695		-122.000		-20.000		-60.000

		2018-01-01 00:07:44.400		4692892.64		4063612.17		1499061.55		153.110		-232.629		-199.986		-12.9207		31.8098		-46.8942		-124.000		-20.000		-60.000

		2018-01-01 00:07:44.600		4692922.99		4063566.29		1499020.62		150.396		-226.158		-209.252		-14.2112		32.8904		-45.7617		-126.000		-20.000		-60.000

		2018-01-01 00:07:44.800		4692952.78		4063521.72		1498977.86		147.427		-219.475		-218.287		-15.4843		33.9310		-44.5735		-128.000		-20.000		-60.000

		2018-01-01 00:07:45.000		4692981.94		4063478.51		1498933.32		144.204		-212.588		-227.078		-16.7385		34.9302		-43.3310		-130.000		-20.000		-60.000

		2018-01-01 00:07:45.200		4693010.44		4063436.70		1498887.05		140.733		-205.506		-235.615		-17.9724		35.8869		-42.0357		-132.000		-20.000		-60.000

		2018-01-01 00:07:45.400		4693038.22		4063396.32		1498839.10		137.016		-198.236		-243.889		-19.1843		36.7998		-40.6892		-134.000		-20.000		-60.000

		2018-01-01 00:07:45.600		4693065.23		4063357.42		1498789.51		133.060		-190.789		-251.888		-20.3729		37.6679		-39.2931		-136.000		-20.000		-60.000

		2018-01-01 00:07:45.800		4693091.43		4063320.02		1498738.36		128.869		-183.172		-259.603		-21.5367		38.4901		-37.8491		-138.000		-20.000		-60.000

		2018-01-01 00:07:46.000		4693116.76		4063284.16		1498685.69		124.447		-175.396		-267.024		-22.6742		39.2654		-36.3590		-140.000		-20.000		-60.000

		2018-01-01 00:07:46.200		4693141.19		4063249.87		1498631.57		119.801		-167.469		-274.143		-23.7841		39.9929		-34.8246		-142.000		-20.000		-60.000

		2018-01-01 00:07:46.400		4693164.67		4063217.18		1498576.06		114.936		-159.402		-280.951		-24.8650		40.6717		-33.2478		-144.000		-20.000		-60.000

		2018-01-01 00:07:46.600		4693187.15		4063186.12		1498519.21		109.857		-151.204		-287.440		-25.9156		41.3009		-31.6305		-146.000		-20.000		-60.000

		2018-01-01 00:07:46.800		4693208.60		4063156.71		1498461.10		104.572		-142.885		-293.601		-26.9347		41.8797		-29.9747		-148.000		-20.000		-60.000

		2018-01-01 00:07:47.000		4693228.97		4063128.97		1498401.79		99.085		-134.455		-299.427		-27.9209		42.4076		-28.2823		-150.000		-20.000		-60.000

		2018-01-01 00:07:47.200		4693248.22		4063102.93		1498341.35		93.405		-125.925		-304.912		-28.8732		42.8838		-26.5555		-152.000		-20.000		-60.000

		2018-01-01 00:07:47.400		4693266.32		4063078.61		1498279.85		87.539		-117.305		-310.047		-29.7902		43.3077		-24.7963		-154.000		-20.000		-60.000

		2018-01-01 00:07:47.600		4693283.22		4063056.02		1498217.36		81.492		-108.606		-314.828		-30.6709		43.6789		-23.0069		-156.000		-20.000		-60.000

		2018-01-01 00:07:47.800		4693298.90		4063035.17		1498153.94		75.273		-99.837		-319.248		-31.5143		43.9969		-21.1895		-158.000		-20.000		-60.000

		2018-01-01 00:07:48.000		4693313.32		4063016.09		1498089.68		68.889		-91.011		-323.302		-32.3193		44.2612		-19.3462		-160.000		-20.000		-60.000

		2018-01-01 00:07:48.200		4693326.45		4062998.77		1498024.65		62.348		-82.136		-326.985		-33.0849		44.4717		-17.4794		-162.000		-20.000		-60.000

		2018-01-01 00:07:48.400		4693338.25		4062983.23		1497958.91		55.657		-73.226		-330.293		-33.8102		44.6279		-15.5913		-164.000		-20.000		-60.000

		2018-01-01 00:07:48.600		4693348.70		4062969.48		1497892.56		48.826		-64.289		-333.220		-34.4943		44.7298		-13.6842		-166.000		-20.000		-60.000

		2018-01-01 00:07:48.800		4693357.77		4062957.52		1497825.65		41.862		-55.337		-335.765		-35.1364		44.7772		-11.7604		-168.000		-20.000		-60.000

		2018-01-01 00:07:49.000		4693365.44		4062947.35		1497758.28		34.775		-46.382		-337.924		-35.7357		44.7700		-9.8223		-170.000		-20.000		-60.000

		2018-01-01 00:07:49.200		4693371.68		4062938.97		1497690.51		27.571		-37.433		-339.693		-36.2914		44.7083		-7.8723		-172.000		-20.000		-60.000

		2018-01-01 00:07:49.400		4693376.46		4062932.37		1497622.42		20.261		-28.502		-341.072		-36.8029		44.5921		-5.9126		-174.000		-20.000		-60.000

		2018-01-01 00:07:49.600		4693380.88		4062926.23		1497554.27		23.929		-32.965		-340.432		18.2764		-22.3285		3.4467		-173.000		-20.000		-54.000

		2018-01-01 00:07:49.800		4693386.03		4062919.19		1497486.26		27.571		-37.433		-339.693		18.1457		-22.3542		3.9361		-172.000		-20.000		-48.000

		2018-01-01 00:07:50.000		4693391.91		4062911.25		1497418.40		31.187		-41.906		-338.857		18.0095		-22.3730		4.4243		-171.000		-20.000		-42.000

		2018-01-01 00:07:50.200		4693398.50		4062902.42		1497350.72		34.775		-46.382		-337.924		17.8678		-22.3850		4.9112		-170.000		-20.000		-36.000

		2018-01-01 00:07:50.400		4693405.81		4062892.70		1497283.24		38.333		-50.859		-336.893		17.7207		-22.3902		5.3965		-169.000		-20.000		-30.000

		2018-01-01 00:07:50.600		4693413.83		4062882.08		1497215.97		41.862		-55.337		-335.765		17.5682		-22.3886		5.8802		-168.000		-20.000		-24.000

		2018-01-01 00:07:50.800		4693422.56		4062870.57		1497148.94		45.360		-59.814		-334.541		17.4103		-22.3802		6.3621		-167.000		-20.000		-18.000

		2018-01-01 00:07:51.000		4693431.98		4062858.15		1497082.16		48.826		-64.289		-333.220		17.2472		-22.3649		6.8421		-166.000		-20.000		-12.000

		2018-01-01 00:07:51.200		4693442.09		4062844.85		1497015.66		52.259		-68.760		-331.804		17.0787		-22.3428		7.3200		-165.000		-20.000		-6.000

		2018-01-01 00:07:51.400		4693452.88		4062830.65		1496949.45		55.657		-73.226		-330.293		16.9051		-22.3140		7.7957		-164.000		-20.000		0.000

		2018-01-01 00:07:51.600		4693464.35		4062815.56		1496883.55		59.021		-77.685		-328.686		16.7263		-22.2783		8.2689		-163.000		-20.000		6.000

		2018-01-01 00:07:51.800		4693476.48		4062799.58		1496817.98		62.348		-82.136		-326.985		16.5425		-22.2358		8.7397		-162.000		-20.000		12.000

		2018-01-01 00:07:52.000		4693489.28		4062782.71		1496752.76		65.637		-86.579		-325.190		16.3535		-22.1866		9.2078		-161.000		-20.000		18.000

		2018-01-01 00:07:52.200		4693502.74		4062764.95		1496687.91		68.889		-91.011		-323.302		16.1597		-22.1306		9.6731		-160.000		-20.000		24.000

		2018-01-01 00:07:52.400		4693516.84		4062746.30		1496623.44		72.101		-95.431		-321.321		15.9608		-22.0679		10.1355		-159.000		-20.000		30.000

		2018-01-01 00:07:52.600		4693531.57		4062726.78		1496559.39		75.273		-99.837		-319.248		15.7572		-21.9984		10.5947		-158.000		-20.000		36.000

		2018-01-01 00:07:52.800		4693546.94		4062706.37		1496495.75		78.403		-104.230		-317.084		15.5487		-21.9223		11.0508		-157.000		-20.000		42.000

		2018-01-01 00:07:53.000		4693562.93		4062685.08		1496432.56		81.492		-108.606		-314.828		15.3355		-21.8395		11.5034		-156.000		-20.000		48.000

		2018-01-01 00:07:53.200		4693579.54		4062662.93		1496369.83		84.537		-112.965		-312.482		15.1176		-21.7500		11.9526		-155.000		-20.000		54.000

		2018-01-01 00:07:53.400		4693596.74		4062639.90		1496307.57		87.539		-117.305		-310.047		14.8951		-21.6539		12.3981		-154.000		-20.000		60.000

		2018-01-01 00:07:53.600		4693614.84		4062615.58		1496246.07		93.405		-125.925		-304.912		28.8732		-42.8838		26.5555		-152.000		-20.000		60.000

		2018-01-01 00:07:53.800		4693634.09		4062589.54		1496185.63		99.085		-134.455		-299.427		27.9209		-42.4076		28.2823		-150.000		-20.000		60.000

		2018-01-01 00:07:54.000		4693654.46		4062561.80		1496126.32		104.572		-142.885		-293.601		26.9347		-41.8797		29.9747		-148.000		-20.000		60.000

		2018-01-01 00:07:54.200		4693675.91		4062532.39		1496068.21		109.857		-151.204		-287.440		25.9156		-41.3009		31.6305		-146.000		-20.000		60.000

		2018-01-01 00:07:54.400		4693698.39		4062501.33		1496011.37		114.936		-159.402		-280.951		24.8650		-40.6717		33.2478		-144.000		-20.000		60.000

		2018-01-01 00:07:54.600		4693721.87		4062468.64		1495955.85		119.801		-167.469		-274.143		23.7841		-39.9929		34.8246		-142.000		-20.000		60.000

		2018-01-01 00:07:54.800		4693746.30		4062434.35		1495901.73		124.447		-175.396		-267.024		22.6742		-39.2654		36.3590		-140.000		-20.000		60.000

		2018-01-01 00:07:55.000		4693771.63		4062398.49		1495849.06		128.869		-183.172		-259.603		21.5367		-38.4901		37.8491		-138.000		-20.000		60.000

		2018-01-01 00:07:55.200		4693797.83		4062361.09		1495797.91		133.060		-190.789		-251.888		20.3729		-37.6679		39.2931		-136.000		-20.000		60.000

		2018-01-01 00:07:55.400		4693824.84		4062322.18		1495748.33		137.016		-198.236		-243.889		19.1843		-36.7998		40.6892		-134.000		-20.000		60.000

		2018-01-01 00:07:55.600		4693852.62		4062281.81		1495700.37		140.733		-205.506		-235.615		17.9724		-35.8869		42.0357		-132.000		-20.000		60.000

		2018-01-01 00:07:55.800		4693881.12		4062239.99		1495654.10		144.204		-212.588		-227.078		16.7385		-34.9302		43.3310		-130.000		-20.000		60.000

		2018-01-01 00:07:56.000		4693910.29		4062196.79		1495609.56		147.427		-219.475		-218.287		15.4843		-33.9310		44.5735		-128.000		-20.000		60.000

		2018-01-01 00:07:56.200		4693940.07		4062152.22		1495566.80		150.396		-226.158		-209.252		14.2112		-32.8904		45.7617		-126.000		-20.000		60.000

		2018-01-01 00:07:56.400		4693970.43		4062106.34		1495525.87		153.110		-232.629		-199.986		12.9207		-31.8098		46.8942		-124.000		-20.000		60.000

		2018-01-01 00:07:56.600		4694001.30		4062059.18		1495486.82		155.564		-238.879		-190.498		11.6146		-30.6904		47.9695		-122.000		-20.000		60.000

		2018-01-01 00:07:56.800		4694032.63		4062010.80		1495449.69		157.755		-244.902		-180.802		10.2943		-29.5336		48.9864		-120.000		-20.000		60.000

		2018-01-01 00:07:57.000		4694064.38		4061961.24		1495414.51		159.681		-250.690		-170.908		8.9614		-28.3409		49.9436		-118.000		-20.000		60.000

		2018-01-01 00:07:57.200		4694096.49		4061910.54		1495381.34		161.339		-256.236		-160.828		7.6176		-27.1136		50.8399		-116.000		-20.000		60.000

		2018-01-01 00:07:57.400		4694128.90		4061858.76		1495350.19		162.727		-261.533		-150.576		6.2646		-25.8533		51.6743		-114.000		-20.000		60.000

		2018-01-01 00:07:57.600		4694161.56		4061805.94		1495321.12		163.844		-266.575		-140.163		4.9039		-24.5614		52.4458		-112.000		-20.000		60.000

		2018-01-01 00:07:57.800		4694194.42		4061752.15		1495294.14		164.688		-271.356		-129.602		3.5372		-23.2397		53.1533		-110.000		-20.000		60.000

		2018-01-01 00:07:58.000		4694227.42		4061697.42		1495269.29		165.259		-275.869		-118.906		2.1662		-21.8896		53.7961		-108.000		-20.000		60.000

		2018-01-01 00:07:58.200		4694260.50		4061641.82		1495246.58		165.554		-280.110		-108.088		0.7926		-20.5129		54.3734		-106.000		-20.000		60.000

		2018-01-01 00:07:58.400		4694293.62		4061585.39		1495226.06		165.575		-284.073		-97.161		-0.5820		-19.1112		54.8844		-104.000		-20.000		60.000

		2018-01-01 00:07:58.600		4694326.72		4061528.21		1495207.73		165.322		-287.753		-86.138		-1.9558		-17.6862		55.3285		-102.000		-20.000		60.000

		2018-01-01 00:07:58.800		4694359.73		4061470.31		1495191.61		164.793		-291.146		-75.034		-3.3273		-16.2396		55.7053		-100.000		-20.000		60.000

		2018-01-01 00:07:59.000		4694392.62		4061411.77		1495177.72		163.991		-294.248		-63.861		-4.6948		-14.7733		56.0141		-98.000		-20.000		60.000

		2018-01-01 00:07:59.200		4694425.31		4061352.63		1495166.07		162.916		-297.054		-52.633		-6.0565		-13.2890		56.2547		-96.000		-20.000		60.000

		2018-01-01 00:07:59.400		4694457.76		4061292.97		1495156.67		161.569		-299.562		-41.363		-7.4108		-11.7884		56.4268		-94.000		-20.000		60.000

		2018-01-01 00:07:59.600		4694489.92		4061232.83		1495149.52		159.952		-301.768		-30.067		-8.7561		-10.2735		56.5301		-92.000		-20.000		60.000

		2018-01-01 00:07:59.800		4694521.73		4061172.28		1495144.64		158.067		-303.671		-18.756		-10.0908		-8.7461		56.5646		-90.000		-20.000		60.000

		2018-01-01 00:08:00.000		4694553.13		4061111.38		1495142.02		155.917		-305.266		-7.445		-11.4131		-7.2081		56.5301		-88.000		-20.000		60.000

		2018-01-01 00:08:00.200		4694584.08		4061050.19		1495141.66		153.503		-306.553		3.851		-12.7215		-5.6612		56.4268		-86.000		-20.000		60.000

		2018-01-01 00:08:00.400		4694614.51		4060988.78		1495143.56		150.829		-307.530		15.121		-14.0145		-4.1075		56.2547		-84.000		-20.000		60.000

		2018-01-01 00:08:00.600		4694644.39		4060927.20		1495147.71		147.898		-308.196		26.349		-15.2903		-2.5487		56.0141		-82.000		-20.000		60.000

		2018-01-01 00:08:00.800		4694673.66		4060865.52		1495154.10		144.714		-308.550		37.522		-16.5476		-0.9869		55.7053		-80.000		-20.000		60.000

		2018-01-01 00:08:01.000		4694702.26		4060803.80		1495162.71		141.281		-308.591		48.626		-17.7847		0.5762		55.3285		-78.000		-20.000		60.000

		2018-01-01 00:08:01.200		4694730.15		4060742.11		1495173.54		137.602		-308.319		59.649		-19.0001		2.1385		54.8844		-76.000		-20.000		60.000

		2018-01-01 00:08:01.400		4694757.28		4060680.49		1495186.56		133.682		-307.735		70.576		-20.1923		3.6983		54.3734		-74.000		-20.000		60.000

		2018-01-01 00:08:01.600		4694783.61		4060619.03		1495201.76		129.526		-306.840		81.394		-21.3600		5.2535		53.7961		-72.000		-20.000		60.000

		2018-01-01 00:08:01.800		4694809.08		4060557.78		1495219.11		125.140		-305.634		92.090		-22.5016		6.8023		53.1533		-70.000		-20.000		60.000

		2018-01-01 00:08:02.000		4694833.65		4060496.80		1495238.59		120.528		-304.120		102.651		-23.6158		8.3429		52.4458		-68.000		-20.000		60.000

		2018-01-01 00:08:02.200		4694857.28		4060436.15		1495260.16		115.695		-302.298		113.064		-24.7013		9.8733		51.6743		-66.000		-20.000		60.000

		2018-01-01 00:08:02.400		4694879.91		4060375.90		1495283.81		110.649		-300.171		123.316		-25.7566		11.3916		50.8399		-64.000		-20.000		60.000

		2018-01-01 00:08:02.600		4694901.52		4060316.10		1495309.48		105.395		-297.742		133.396		-26.7806		12.8961		49.9436		-62.000		-20.000		60.000

		2018-01-01 00:08:02.800		4694922.06		4060256.82		1495337.15		99.939		-295.014		143.290		-27.7720		14.3849		48.9864		-60.000		-20.000		60.000

		2018-01-01 00:08:03.000		4694941.48		4060198.12		1495366.78		94.288		-291.989		152.986		-28.7295		15.8561		47.9695		-58.000		-20.000		60.000

		2018-01-01 00:08:03.200		4694959.76		4060140.05		1495398.33		88.450		-288.673		162.474		-29.6520		17.3080		46.8942		-56.000		-20.000		60.000

		2018-01-01 00:08:03.400		4694976.85		4060082.67		1495431.76		82.430		-285.068		171.740		-30.5384		18.7389		45.7617		-54.000		-20.000		60.000

		2018-01-01 00:08:03.600		4694992.72		4060026.04		1495467.01		76.237		-281.179		180.775		-31.3875		20.1469		44.5735		-52.000		-20.000		60.000

		2018-01-01 00:08:03.800		4695007.34		4059970.22		1495504.05		69.877		-277.011		189.566		-32.1985		21.5303		43.3310		-50.000		-20.000		60.000

		2018-01-01 00:08:04.000		4695020.66		4059915.25		1495542.82		63.360		-272.568		198.103		-32.9702		22.8876		42.0357		-48.000		-20.000		60.000

		2018-01-01 00:08:04.200		4695032.67		4059861.21		1495583.27		56.692		-267.857		206.377		-33.7017		24.2169		40.6892		-46.000		-20.000		60.000

		2018-01-01 00:08:04.400		4695043.33		4059808.13		1495625.35		49.882		-262.883		214.376		-34.3922		25.5168		39.2931		-44.000		-20.000		60.000

		2018-01-01 00:08:04.600		4695052.61		4059756.07		1495669.01		42.938		-257.653		222.091		-35.0407		26.7855		37.8491		-42.000		-20.000		60.000

		2018-01-01 00:08:04.800		4695060.50		4059705.08		1495714.17		35.869		-252.171		229.512		-35.6466		28.0216		36.3590		-40.000		-20.000		60.000

		2018-01-01 00:08:05.000		4695066.95		4059655.22		1495760.79		28.682		-246.446		236.631		-36.2091		29.2236		34.8246		-38.000		-20.000		60.000

		2018-01-01 00:08:05.200		4695071.96		4059606.52		1495808.80		21.388		-240.484		243.439		-36.7274		30.3900		33.2478		-36.000		-20.000		60.000

		2018-01-01 00:08:05.400		4695075.50		4059559.04		1495858.15		13.994		-234.293		249.928		-37.2010		31.5193		31.6305		-34.000		-20.000		60.000

		2018-01-01 00:08:05.600		4695077.55		4059512.82		1495908.75		6.510		-227.879		256.089		-37.6293		32.6103		29.9747		-32.000		-20.000		60.000

		2018-01-01 00:08:05.800		4695078.10		4059467.90		1495960.56		-1.054		-221.251		261.915		-38.0117		33.6615		28.2823		-30.000		-20.000		60.000

		2018-01-01 00:08:06.000		4695077.13		4059424.33		1496013.50		-8.691		-214.417		267.400		-38.3478		34.6717		26.5555		-28.000		-20.000		60.000

		2018-01-01 00:08:06.200		4695074.62		4059382.15		1496067.49		-16.390		-207.386		272.535		-38.6372		35.6396		24.7963		-26.000		-20.000		60.000

		2018-01-01 00:08:06.400		4695070.57		4059341.39		1496122.49		-24.143		-200.164		277.316		-38.8795		36.5642		23.0069		-24.000		-20.000		60.000

		2018-01-01 00:08:06.600		4695064.96		4059302.09		1496178.40		-31.939		-192.763		281.736		-39.0744		37.4442		21.1895		-22.000		-20.000		60.000

		2018-01-01 00:08:06.800		4695057.79		4059264.30		1496235.16		-39.769		-185.190		285.790		-39.2218		38.2785		19.3462		-20.000		-20.000		60.000

		2018-01-01 00:08:07.000		4695049.05		4059228.03		1496292.69		-47.625		-177.454		289.473		-39.3213		39.0663		17.4794		-18.000		-20.000		60.000

		2018-01-01 00:08:07.200		4695038.74		4059193.32		1496350.92		-55.495		-169.566		292.781		-39.3730		39.8064		15.5913		-16.000		-20.000		60.000

		2018-01-01 00:08:07.400		4695026.85		4059160.21		1496409.78		-63.371		-161.535		295.708		-39.3767		40.4981		13.6842		-14.000		-20.000		60.000

		2018-01-01 00:08:07.600		4695013.39		4059128.72		1496469.18		-71.242		-153.370		298.253		-39.3324		41.1404		11.7604		-12.000		-20.000		60.000

		2018-01-01 00:08:07.800		4694998.36		4059098.87		1496529.05		-79.100		-145.082		300.412		-39.2401		41.7325		9.8223		-10.000		-20.000		60.000

		2018-01-01 00:08:08.000		4694981.75		4059070.69		1496589.32		-86.935		-136.681		302.181		-39.1001		42.2739		7.8723		-8.000		-20.000		60.000

		2018-01-01 00:08:08.200		4694963.58		4059044.21		1496649.90		-94.737		-128.176		303.560		-38.9125		42.7637		5.9126		-6.000		-20.000		60.000

		2018-01-01 00:08:08.400		4694943.86		4059019.43		1496710.71		-102.497		-119.579		304.546		-38.6774		43.2014		3.9457		-4.000		-20.000		60.000

		2018-01-01 00:08:08.600		4694922.59		4058996.38		1496771.69		-110.205		-110.899		305.138		-38.3952		43.5865		1.9741		-2.000		-20.000		60.000

		2018-01-01 00:08:08.800		4694899.78		4058975.07		1496832.74		-117.852		-102.148		305.335		-38.0662		43.9185		-0.0000		0.000		-20.000		60.000

		2018-01-01 00:08:09.000		4694875.45		4058955.53		1496893.80		-125.428		-93.335		305.138		-37.6909		44.1970		-1.9741		2.000		-20.000		60.000

		2018-01-01 00:08:09.200		4694849.62		4058937.74		1496954.77		-132.925		-84.473		304.546		-37.2696		44.4216		-3.9457		4.000		-20.000		60.000

		2018-01-01 00:08:09.400		4694822.29		4058921.74		1497015.59		-140.333		-75.570		303.560		-36.8029		44.5921		-5.9126		6.000		-20.000		60.000

		2018-01-01 00:08:09.600		4694793.49		4058907.52		1497076.17		-147.643		-66.639		302.181		-36.2914		44.7083		-7.8723		8.000		-20.000		60.000

		2018-01-01 00:08:09.800		4694763.24		4058895.08		1497136.44		-154.847		-57.691		300.412		-35.7357		44.7700		-9.8223		10.000		-20.000		60.000

		2018-01-01 00:08:10.000		4694731.56		4058884.44		1497196.31		-161.935		-48.735		298.253		-35.1364		44.7772		-11.7604		12.000		-20.000		60.000

		2018-01-01 00:08:10.200		4694698.47		4058875.59		1497255.71		-168.899		-39.783		295.708		-34.4943		44.7298		-13.6842		14.000		-20.000		60.000

		2018-01-01 00:08:10.400		4694664.01		4058868.53		1497314.57		-175.730		-30.847		292.781		-33.8102		44.6279		-15.5913		16.000		-20.000		60.000

		2018-01-01 00:08:10.600		4694628.19		4058863.25		1497372.80		-182.420		-21.936		289.473		-33.0849		44.4717		-17.4794		18.000		-20.000		60.000

		2018-01-01 00:08:10.800		4694591.05		4058859.75		1497430.33		-188.961		-13.062		285.790		-32.3193		44.2612		-19.3462		20.000		-20.000		60.000

		2018-01-01 00:08:11.000		4694552.62		4058858.02		1497487.09		-195.345		-4.235		281.736		-31.5143		43.9969		-21.1895		22.000		-20.000		60.000

		2018-01-01 00:08:11.200		4694513.86		4058856.73		1497543.65		-192.173		-8.642		283.809		15.9608		-22.0679		10.1355		21.000		-20.000		54.000

		2018-01-01 00:08:11.400		4694475.75		4058854.56		1497600.61		-188.961		-13.062		285.790		16.1597		-22.1306		9.6731		20.000		-20.000		48.000

		2018-01-01 00:08:11.600		4694438.28		4058851.51		1497657.96		-185.710		-17.493		287.678		16.3535		-22.1866		9.2078		19.000		-20.000		42.000

		2018-01-01 00:08:11.800		4694401.47		4058847.57		1497715.67		-182.420		-21.936		289.473		16.5425		-22.2358		8.7397		18.000		-20.000		36.000

		2018-01-01 00:08:12.000		4694365.32		4058842.73		1497773.74		-179.093		-26.387		291.174		16.7263		-22.2783		8.2689		17.000		-20.000		30.000

		2018-01-01 00:08:12.200		4694329.83		4058837.01		1497832.14		-175.730		-30.847		292.781		16.9051		-22.3140		7.7957		16.000		-20.000		24.000

		2018-01-01 00:08:12.400		4694295.03		4058830.39		1497890.84		-172.331		-35.312		294.292		17.0787		-22.3428		7.3200		15.000		-20.000		18.000

		2018-01-01 00:08:12.600		4694260.90		4058822.89		1497949.85		-168.899		-39.783		295.708		17.2472		-22.3649		6.8421		14.000		-20.000		12.000

		2018-01-01 00:08:12.800		4694227.47		4058814.48		1498009.12		-165.433		-44.258		297.029		17.4103		-22.3802		6.3621		13.000		-20.000		6.000

		2018-01-01 00:08:13.000		4694194.73		4058805.18		1498068.65		-161.935		-48.735		298.253		17.5682		-22.3886		5.8802		12.000		-20.000		0.000

		2018-01-01 00:08:13.200		4694162.70		4058794.99		1498128.42		-158.406		-53.213		299.381		17.7207		-22.3902		5.3965		11.000		-20.000		-6.000

		2018-01-01 00:08:13.400		4694131.37		4058783.90		1498188.40		-154.847		-57.691		300.412		17.8678		-22.3850		4.9112		10.000		-20.000		-12.000

		2018-01-01 00:08:13.600		4694100.76		4058771.91		1498248.57		-151.259		-62.167		301.345		18.0095		-22.3730		4.4243		9.000		-20.000		-18.000

		2018-01-01 00:08:13.800		4694070.87		4058759.03		1498308.93		-147.643		-66.639		302.181		18.1457		-22.3542		3.9361		8.000		-20.000		-24.000

		2018-01-01 00:08:14.000		4694041.70		4058745.26		1498369.44		-144.001		-71.108		302.920		18.2764		-22.3285		3.4467		7.000		-20.000		-30.000

		2018-01-01 00:08:14.200		4694013.27		4058730.59		1498430.09		-140.333		-75.570		303.560		18.4015		-22.2961		2.9563		6.000		-20.000		-36.000

		2018-01-01 00:08:14.400		4693985.57		4058715.03		1498490.86		-136.641		-80.026		304.102		18.5209		-22.2568		2.4650		5.000		-20.000		-42.000

		2018-01-01 00:08:14.600		4693958.62		4058698.58		1498551.72		-132.925		-84.473		304.546		18.6348		-22.2108		1.9729		4.000		-20.000		-48.000

		2018-01-01 00:08:14.800		4693932.40		4058681.24		1498612.67		-129.187		-88.910		304.891		18.7430		-22.1580		1.4802		3.000		-20.000		-54.000

		2018-01-01 00:08:15.000		4693906.94		4058663.02		1498673.67		-125.428		-93.335		305.138		18.8454		-22.0985		0.9870		2.000		-20.000		-60.000

		2018-01-01 00:08:15.200		4693882.61		4058643.47		1498734.73		-117.852		-102.148		305.335		38.0662		-43.9185		-0.0000		-0.000		-20.000		-60.000

		2018-01-01 00:08:15.400		4693859.81		4058622.16		1498795.78		-110.205		-110.899		305.138		38.3952		-43.5865		-1.9741		-2.000		-20.000		-60.000

		2018-01-01 00:08:15.600		4693838.54		4058599.11		1498856.76		-102.497		-119.579		304.546		38.6774		-43.2014		-3.9457		-4.000		-20.000		-60.000

		2018-01-01 00:08:15.800		4693818.81		4058574.33		1498917.57		-94.737		-128.176		303.560		38.9125		-42.7637		-5.9126		-6.000		-20.000		-60.000

		2018-01-01 00:08:16.000		4693800.64		4058547.85		1498978.15		-86.935		-136.681		302.181		39.1001		-42.2739		-7.8723		-8.000		-20.000		-60.000

		2018-01-01 00:08:16.200		4693784.04		4058519.67		1499038.42		-79.100		-145.082		300.412		39.2401		-41.7325		-9.8223		-10.000		-20.000		-60.000

		2018-01-01 00:08:16.400		4693769.00		4058489.82		1499098.29		-71.242		-153.370		298.253		39.3324		-41.1404		-11.7604		-12.000		-20.000		-60.000

		2018-01-01 00:08:16.600		4693755.54		4058458.33		1499157.70		-63.371		-161.535		295.708		39.3767		-40.4981		-13.6842		-14.000		-20.000		-60.000

		2018-01-01 00:08:16.800		4693743.66		4058425.22		1499216.55		-55.495		-169.566		292.781		39.3730		-39.8064		-15.5913		-16.000		-20.000		-60.000

		2018-01-01 00:08:17.000		4693733.34		4058390.51		1499274.78		-47.625		-177.454		289.473		39.3213		-39.0663		-17.4794		-18.000		-20.000		-60.000

		2018-01-01 00:08:17.200		4693724.61		4058354.24		1499332.32		-39.769		-185.190		285.790		39.2218		-38.2785		-19.3462		-20.000		-20.000		-60.000

		2018-01-01 00:08:17.400		4693717.44		4058316.45		1499389.07		-31.939		-192.763		281.736		39.0744		-37.4442		-21.1895		-22.000		-20.000		-60.000

		2018-01-01 00:08:17.600		4693711.83		4058277.15		1499444.99		-24.143		-200.164		277.316		38.8795		-36.5642		-23.0069		-24.000		-20.000		-60.000

		2018-01-01 00:08:17.800		4693707.78		4058236.39		1499499.98		-16.390		-207.386		272.535		38.6372		-35.6396		-24.7963		-26.000		-20.000		-60.000

		2018-01-01 00:08:18.000		4693705.27		4058194.21		1499553.98		-8.691		-214.417		267.400		38.3478		-34.6717		-26.5555		-28.000		-20.000		-60.000

		2018-01-01 00:08:18.200		4693704.29		4058150.64		1499606.91		-1.054		-221.251		261.915		38.0117		-33.6615		-28.2823		-30.000		-20.000		-60.000

		2018-01-01 00:08:18.400		4693704.84		4058105.72		1499658.72		6.510		-227.879		256.089		37.6293		-32.6103		-29.9747		-32.000		-20.000		-60.000

		2018-01-01 00:08:18.600		4693706.89		4058059.50		1499709.33		13.994		-234.293		249.928		37.2010		-31.5193		-31.6305		-34.000		-20.000		-60.000

		2018-01-01 00:08:18.800		4693710.43		4058012.02		1499758.67		21.388		-240.484		243.439		36.7274		-30.3900		-33.2478		-36.000		-20.000		-60.000

		2018-01-01 00:08:19.000		4693715.44		4057963.32		1499806.68		28.682		-246.446		236.631		36.2091		-29.2236		-34.8246		-38.000		-20.000		-60.000

		2018-01-01 00:08:19.200		4693721.90		4057913.46		1499853.30		35.869		-252.171		229.512		35.6466		-28.0216		-36.3590		-40.000		-20.000		-60.000

		2018-01-01 00:08:19.400		4693729.78		4057862.47		1499898.47		42.938		-257.653		222.091		35.0407		-26.7855		-37.8491		-42.000		-20.000		-60.000

		2018-01-01 00:08:19.600		4693739.07		4057810.41		1499942.12		49.882		-262.883		214.376		34.3922		-25.5168		-39.2931		-44.000		-20.000		-60.000

		2018-01-01 00:08:19.800		4693749.73		4057757.33		1499984.20		56.692		-267.857		206.377		33.7017		-24.2169		-40.6892		-46.000		-20.000		-60.000

		2018-01-01 00:08:20.000		4693761.73		4057703.29		1500024.65		63.360		-272.568		198.103		32.9702		-22.8876		-42.0357		-48.000		-20.000		-60.000

		2018-01-01 00:08:20.200		4693775.06		4057648.33		1500063.42		69.877		-277.011		189.566		32.1985		-21.5303		-43.3310		-50.000		-20.000		-60.000

		2018-01-01 00:08:20.400		4693789.67		4057592.50		1500100.46		76.237		-281.179		180.775		31.3875		-20.1469		-44.5735		-52.000		-20.000		-60.000

		2018-01-01 00:08:20.600		4693805.54		4057535.87		1500135.71		82.430		-285.068		171.740		30.5384		-18.7389		-45.7617		-54.000		-20.000		-60.000

		2018-01-01 00:08:20.800		4693822.63		4057478.49		1500169.14		88.450		-288.673		162.474		29.6520		-17.3080		-46.8942		-56.000		-20.000		-60.000

		2018-01-01 00:08:21.000		4693840.91		4057420.42		1500200.69		94.288		-291.989		152.986		28.7295		-15.8561		-47.9695		-58.000		-20.000		-60.000

		2018-01-01 00:08:21.200		4693860.34		4057361.72		1500230.32		99.939		-295.014		143.290		27.7720		-14.3849		-48.9864		-60.000		-20.000		-60.000

		2018-01-01 00:08:21.400		4693880.87		4057302.44		1500257.99		105.395		-297.742		133.396		26.7806		-12.8961		-49.9436		-62.000		-20.000		-60.000

		2018-01-01 00:08:21.600		4693902.48		4057242.64		1500283.67		110.649		-300.171		123.316		25.7566		-11.3916		-50.8399		-64.000		-20.000		-60.000

		2018-01-01 00:08:21.800		4693925.12		4057182.39		1500307.31		115.695		-302.298		113.064		24.7013		-9.8733		-51.6743		-66.000		-20.000		-60.000

		2018-01-01 00:08:22.000		4693948.75		4057121.74		1500328.88		120.528		-304.120		102.651		23.6158		-8.3429		-52.4458		-68.000		-20.000		-60.000

		2018-01-01 00:08:22.200		4693973.32		4057060.76		1500348.36		125.140		-305.634		92.090		22.5016		-6.8023		-53.1533		-70.000		-20.000		-60.000

		2018-01-01 00:08:22.400		4693998.79		4056999.51		1500365.71		129.526		-306.840		81.394		21.3600		-5.2535		-53.7961		-72.000		-20.000		-60.000

		2018-01-01 00:08:22.600		4694025.11		4056938.05		1500380.91		133.682		-307.735		70.576		20.1923		-3.6983		-54.3734		-74.000		-20.000		-60.000

		2018-01-01 00:08:22.800		4694052.24		4056876.43		1500393.93		137.602		-308.319		59.649		19.0001		-2.1385		-54.8844		-76.000		-20.000		-60.000

		2018-01-01 00:08:23.000		4694080.14		4056814.74		1500404.76		141.281		-308.591		48.626		17.7847		-0.5762		-55.3285		-78.000		-20.000		-60.000

		2018-01-01 00:08:23.200		4694108.74		4056753.02		1500413.38		144.714		-308.550		37.522		16.5476		0.9869		-55.7053		-80.000		-20.000		-60.000

		2018-01-01 00:08:23.400		4694138.00		4056691.34		1500419.76		147.898		-308.196		26.349		15.2903		2.5487		-56.0141		-82.000		-20.000		-60.000

		2018-01-01 00:08:23.600		4694167.88		4056629.76		1500423.91		150.829		-307.530		15.121		14.0145		4.1075		-56.2547		-84.000		-20.000		-60.000

		2018-01-01 00:08:23.800		4694198.32		4056568.35		1500425.81		153.503		-306.553		3.851		12.7215		5.6612		-56.4268		-86.000		-20.000		-60.000

		2018-01-01 00:08:24.000		4694229.27		4056507.16		1500425.45		155.917		-305.266		-7.445		11.4131		7.2081		-56.5301		-88.000		-20.000		-60.000

		2018-01-01 00:08:24.200		4694260.67		4056446.26		1500422.83		158.067		-303.671		-18.756		10.0908		8.7461		-56.5646		-90.000		-20.000		-60.000

		2018-01-01 00:08:24.400		4694292.47		4056385.71		1500417.95		159.952		-301.768		-30.067		8.7561		10.2735		-56.5301		-92.000		-20.000		-60.000

		2018-01-01 00:08:24.600		4694324.63		4056325.58		1500410.80		161.569		-299.562		-41.363		7.4108		11.7884		-56.4268		-94.000		-20.000		-60.000

		2018-01-01 00:08:24.800		4694357.08		4056265.91		1500401.40		162.916		-297.054		-52.633		6.0565		13.2890		-56.2547		-96.000		-20.000		-60.000

		2018-01-01 00:08:25.000		4694389.78		4056206.77		1500389.75		163.991		-294.248		-63.861		4.6948		14.7733		-56.0141		-98.000		-20.000		-60.000

		2018-01-01 00:08:25.200		4694422.66		4056148.23		1500375.86		164.793		-291.146		-75.034		3.3273		16.2396		-55.7053		-100.000		-20.000		-60.000

		2018-01-01 00:08:25.400		4694455.68		4056090.33		1500359.75		165.322		-287.753		-86.138		1.9558		17.6862		-55.3285		-102.000		-20.000		-60.000

		2018-01-01 00:08:25.600		4694488.77		4056033.15		1500341.41		165.575		-284.073		-97.161		0.5820		19.1112		-54.8844		-104.000		-20.000		-60.000

		2018-01-01 00:08:25.800		4694521.89		4055976.72		1500320.89		165.554		-280.110		-108.088		-0.7926		20.5129		-54.3734		-106.000		-20.000		-60.000

		2018-01-01 00:08:26.000		4694554.98		4055921.12		1500298.19		165.259		-275.869		-118.906		-2.1662		21.8896		-53.7961		-108.000		-20.000		-60.000

		2018-01-01 00:08:26.200		4694587.98		4055866.39		1500273.33		164.688		-271.356		-129.602		-3.5372		23.2397		-53.1533		-110.000		-20.000		-60.000

		2018-01-01 00:08:26.400		4694620.83		4055812.60		1500246.35		163.844		-266.575		-140.163		-4.9039		24.5614		-52.4458		-112.000		-20.000		-60.000

		2018-01-01 00:08:26.600		4694653.49		4055759.78		1500217.28		162.727		-261.533		-150.576		-6.2646		25.8533		-51.6743		-114.000		-20.000		-60.000

		2018-01-01 00:08:26.800		4694685.91		4055708.00		1500186.13		161.339		-256.236		-160.828		-7.6176		27.1136		-50.8399		-116.000		-20.000		-60.000

		2018-01-01 00:08:27.000		4694718.01		4055657.30		1500152.96		159.681		-250.690		-170.908		-8.9614		28.3409		-49.9436		-118.000		-20.000		-60.000

		2018-01-01 00:08:27.200		4694749.76		4055607.74		1500117.78		157.755		-244.902		-180.802		-10.2943		29.5336		-48.9864		-120.000		-20.000		-60.000

		2018-01-01 00:08:27.400		4694781.10		4055559.36		1500080.65		155.564		-238.879		-190.498		-11.6146		30.6904		-47.9695		-122.000		-20.000		-60.000

		2018-01-01 00:08:27.600		4694811.97		4055512.20		1500041.60		153.110		-232.629		-199.986		-12.9207		31.8098		-46.8942		-124.000		-20.000		-60.000

		2018-01-01 00:08:27.800		4694842.32		4055466.32		1500000.67		150.396		-226.158		-209.252		-14.2112		32.8904		-45.7617		-126.000		-20.000		-60.000

		2018-01-01 00:08:28.000		4694872.11		4055421.76		1499957.91		147.427		-219.475		-218.287		-15.4843		33.9310		-44.5735		-128.000		-20.000		-60.000

		2018-01-01 00:08:28.200		4694901.28		4055378.55		1499913.37		144.204		-212.588		-227.078		-16.7385		34.9302		-43.3310		-130.000		-20.000		-60.000

		2018-01-01 00:08:28.400		4694929.77		4055336.73		1499867.10		140.733		-205.506		-235.615		-17.9724		35.8869		-42.0357		-132.000		-20.000		-60.000

		2018-01-01 00:08:28.600		4694957.55		4055296.36		1499819.14		137.016		-198.236		-243.889		-19.1843		36.7998		-40.6892		-134.000		-20.000		-60.000

		2018-01-01 00:08:28.800		4694984.56		4055257.45		1499769.56		133.060		-190.789		-251.888		-20.3729		37.6679		-39.2931		-136.000		-20.000		-60.000

		2018-01-01 00:08:29.000		4695010.76		4055220.05		1499718.41		128.869		-183.172		-259.603		-21.5367		38.4901		-37.8491		-138.000		-20.000		-60.000

		2018-01-01 00:08:29.200		4695036.10		4055184.19		1499665.74		124.447		-175.396		-267.024		-22.6742		39.2654		-36.3590		-140.000		-20.000		-60.000

		2018-01-01 00:08:29.400		4695060.53		4055149.90		1499611.62		119.801		-167.469		-274.143		-23.7841		39.9929		-34.8246		-142.000		-20.000		-60.000

		2018-01-01 00:08:29.600		4695084.00		4055117.21		1499556.10		114.936		-159.402		-280.951		-24.8650		40.6717		-33.2478		-144.000		-20.000		-60.000

		2018-01-01 00:08:29.800		4695106.49		4055086.15		1499499.26		109.857		-151.204		-287.440		-25.9156		41.3009		-31.6305		-146.000		-20.000		-60.000

		2018-01-01 00:08:30.000		4695127.93		4055056.74		1499441.15		104.572		-142.885		-293.601		-26.9347		41.8797		-29.9747		-148.000		-20.000		-60.000

		2018-01-01 00:08:30.200		4695148.30		4055029.00		1499381.84		99.085		-134.455		-299.427		-27.9209		42.4076		-28.2823		-150.000		-20.000		-60.000

		2018-01-01 00:08:30.400		4695167.55		4055002.96		1499321.40		93.405		-125.925		-304.912		-28.8732		42.8838		-26.5555		-152.000		-20.000		-60.000

		2018-01-01 00:08:30.600		4695185.65		4054978.64		1499259.90		87.539		-117.305		-310.047		-29.7902		43.3077		-24.7963		-154.000		-20.000		-60.000

		2018-01-01 00:08:30.800		4695202.56		4054956.05		1499197.41		81.492		-108.606		-314.828		-30.6709		43.6789		-23.0069		-156.000		-20.000		-60.000

		2018-01-01 00:08:31.000		4695218.24		4054935.20		1499133.99		75.273		-99.837		-319.248		-31.5143		43.9969		-21.1895		-158.000		-20.000		-60.000

		2018-01-01 00:08:31.200		4695232.65		4054916.12		1499069.73		68.889		-91.011		-323.302		-32.3193		44.2612		-19.3462		-160.000		-20.000		-60.000

		2018-01-01 00:08:31.400		4695245.78		4054898.80		1499004.70		62.348		-82.136		-326.985		-33.0849		44.4717		-17.4794		-162.000		-20.000		-60.000

		2018-01-01 00:08:31.600		4695257.58		4054883.26		1498938.96		55.657		-73.226		-330.293		-33.8102		44.6279		-15.5913		-164.000		-20.000		-60.000

		2018-01-01 00:08:31.800		4695268.03		4054869.51		1498872.60		48.826		-64.289		-333.220		-34.4943		44.7298		-13.6842		-166.000		-20.000		-60.000

		2018-01-01 00:08:32.000		4695277.11		4054857.55		1498805.70		41.862		-55.337		-335.765		-35.1364		44.7772		-11.7604		-168.000		-20.000		-60.000

		2018-01-01 00:08:32.200		4695284.77		4054847.38		1498738.32		34.775		-46.382		-337.924		-35.7357		44.7700		-9.8223		-170.000		-20.000		-60.000

		2018-01-01 00:08:32.400		4695291.01		4054839.00		1498670.56		27.571		-37.433		-339.693		-36.2914		44.7083		-7.8723		-172.000		-20.000		-60.000

		2018-01-01 00:08:32.600		4695296.88		4054831.06		1498602.70		31.187		-41.906		-338.857		18.0095		-22.3730		4.4243		-171.000		-20.000		-54.000

		2018-01-01 00:08:32.800		4695303.48		4054822.23		1498535.02		34.775		-46.382		-337.924		17.8678		-22.3850		4.9112		-170.000		-20.000		-48.000

		2018-01-01 00:08:33.000		4695310.79		4054812.51		1498467.54		38.333		-50.859		-336.893		17.7207		-22.3902		5.3965		-169.000		-20.000		-42.000

		2018-01-01 00:08:33.200		4695318.81		4054801.89		1498400.27		41.862		-55.337		-335.765		17.5682		-22.3886		5.8802		-168.000		-20.000		-36.000

		2018-01-01 00:08:33.400		4695327.53		4054790.38		1498333.24		45.360		-59.814		-334.541		17.4103		-22.3802		6.3621		-167.000		-20.000		-30.000

		2018-01-01 00:08:33.600		4695336.95		4054777.97		1498266.46		48.826		-64.289		-333.220		17.2472		-22.3649		6.8421		-166.000		-20.000		-24.000

		2018-01-01 00:08:33.800		4695347.06		4054764.66		1498199.96		52.259		-68.760		-331.804		17.0787		-22.3428		7.3200		-165.000		-20.000		-18.000

		2018-01-01 00:08:34.000		4695357.86		4054750.46		1498133.74		55.657		-73.226		-330.293		16.9051		-22.3140		7.7957		-164.000		-20.000		-12.000

		2018-01-01 00:08:34.200		4695369.32		4054735.37		1498067.84		59.021		-77.685		-328.686		16.7263		-22.2783		8.2689		-163.000		-20.000		-6.000

		2018-01-01 00:08:34.400		4695381.46		4054719.39		1498002.28		62.348		-82.136		-326.985		16.5425		-22.2358		8.7397		-162.000		-20.000		0.000

		2018-01-01 00:08:34.600		4695394.26		4054702.52		1497937.06		65.637		-86.579		-325.190		16.3535		-22.1866		9.2078		-161.000		-20.000		6.000

		2018-01-01 00:08:34.800		4695407.71		4054684.76		1497872.21		68.889		-91.011		-323.302		16.1597		-22.1306		9.6731		-160.000		-20.000		12.000

		2018-01-01 00:08:35.000		4695421.81		4054666.11		1497807.74		72.101		-95.431		-321.321		15.9608		-22.0679		10.1355		-159.000		-20.000		18.000

		2018-01-01 00:08:35.200		4695436.55		4054646.59		1497743.68		75.273		-99.837		-319.248		15.7572		-21.9984		10.5947		-158.000		-20.000		24.000

		2018-01-01 00:08:35.400		4695451.92		4054626.18		1497680.05		78.403		-104.230		-317.084		15.5487		-21.9223		11.0508		-157.000		-20.000		30.000

		2018-01-01 00:08:35.600		4695467.91		4054604.90		1497616.86		81.492		-108.606		-314.828		15.3355		-21.8395		11.5034		-156.000		-20.000		36.000

		2018-01-01 00:08:35.800		4695484.51		4054582.74		1497554.12		84.537		-112.965		-312.482		15.1176		-21.7500		11.9526		-155.000		-20.000		42.000

		2018-01-01 00:08:36.000		4695501.72		4054559.71		1497491.87		87.539		-117.305		-310.047		14.8951		-21.6539		12.3981		-154.000		-20.000		48.000

		2018-01-01 00:08:36.200		4695519.53		4054535.82		1497430.11		90.495		-121.626		-307.523		14.6681		-21.5512		12.8399		-153.000		-20.000		54.000

		2018-01-01 00:08:36.400		4695537.92		4054511.06		1497368.87		93.405		-125.925		-304.912		14.4366		-21.4419		13.2777		-152.000		-20.000		60.000

		2018-01-01 00:08:36.600		4695557.17		4054485.02		1497308.43		99.085		-134.455		-299.427		27.9209		-42.4076		28.2823		-150.000		-20.000		60.000

		2018-01-01 00:08:36.800		4695577.54		4054457.29		1497249.12		104.572		-142.885		-293.601		26.9347		-41.8797		29.9747		-148.000		-20.000		60.000

		2018-01-01 00:08:37.000		4695598.98		4054427.88		1497191.01		109.857		-151.204		-287.440		25.9156		-41.3009		31.6305		-146.000		-20.000		60.000

		2018-01-01 00:08:37.200		4695621.47		4054396.81		1497134.16		114.936		-159.402		-280.951		24.8650		-40.6717		33.2478		-144.000		-20.000		60.000

		2018-01-01 00:08:37.400		4695644.94		4054364.12		1497078.65		119.801		-167.469		-274.143		23.7841		-39.9929		34.8246		-142.000		-20.000		60.000

		2018-01-01 00:08:37.600		4695669.37		4054329.83		1497024.53		124.447		-175.396		-267.024		22.6742		-39.2654		36.3590		-140.000		-20.000		60.000

		2018-01-01 00:08:37.800		4695694.71		4054293.97		1496971.86		128.869		-183.172		-259.603		21.5367		-38.4901		37.8491		-138.000		-20.000		60.000

		2018-01-01 00:08:38.000		4695720.90		4054256.58		1496920.71		133.060		-190.789		-251.888		20.3729		-37.6679		39.2931		-136.000		-20.000		60.000

		2018-01-01 00:08:38.200		4695747.92		4054217.67		1496871.12		137.016		-198.236		-243.889		19.1843		-36.7998		40.6892		-134.000		-20.000		60.000

		2018-01-01 00:08:38.400		4695775.70		4054177.29		1496823.17		140.733		-205.506		-235.615		17.9724		-35.8869		42.0357		-132.000		-20.000		60.000

		2018-01-01 00:08:38.600		4695804.19		4054135.48		1496776.89		144.204		-212.588		-227.078		16.7385		-34.9302		43.3310		-130.000		-20.000		60.000

		2018-01-01 00:08:38.800		4695833.36		4054092.27		1496732.35		147.427		-219.475		-218.287		15.4843		-33.9310		44.5735		-128.000		-20.000		60.000

		2018-01-01 00:08:39.000		4695863.15		4054047.70		1496689.60		150.396		-226.158		-209.252		14.2112		-32.8904		45.7617		-126.000		-20.000		60.000

		2018-01-01 00:08:39.200		4695893.50		4054001.82		1496648.67		153.110		-232.629		-199.986		12.9207		-31.8098		46.8942		-124.000		-20.000		60.000

		2018-01-01 00:08:39.400		4695924.37		4053954.67		1496609.62		155.564		-238.879		-190.498		11.6146		-30.6904		47.9695		-122.000		-20.000		60.000

		2018-01-01 00:08:39.600		4695955.71		4053906.29		1496572.48		157.755		-244.902		-180.802		10.2943		-29.5336		48.9864		-120.000		-20.000		60.000

		2018-01-01 00:08:39.800		4695987.46		4053856.72		1496537.31		159.681		-250.690		-170.908		8.9614		-28.3409		49.9436		-118.000		-20.000		60.000

		2018-01-01 00:08:40.000		4696019.56		4053806.03		1496504.13		161.339		-256.236		-160.828		7.6176		-27.1136		50.8399		-116.000		-20.000		60.000

		2018-01-01 00:08:40.200		4696051.98		4053754.24		1496472.99		162.727		-261.533		-150.576		6.2646		-25.8533		51.6743		-114.000		-20.000		60.000

		2018-01-01 00:08:40.400		4696084.64		4053701.43		1496443.91		163.844		-266.575		-140.163		4.9039		-24.5614		52.4458		-112.000		-20.000		60.000

		2018-01-01 00:08:40.600		4696117.49		4053647.63		1496416.93		164.688		-271.356		-129.602		3.5372		-23.2397		53.1533		-110.000		-20.000		60.000

		2018-01-01 00:08:40.800		4696150.49		4053592.90		1496392.08		165.259		-275.869		-118.906		2.1662		-21.8896		53.7961		-108.000		-20.000		60.000

		2018-01-01 00:08:41.000		4696183.58		4053537.30		1496369.38		165.554		-280.110		-108.088		0.7926		-20.5129		54.3734		-106.000		-20.000		60.000

		2018-01-01 00:08:41.200		4696216.70		4053480.88		1496348.85		165.575		-284.073		-97.161		-0.5820		-19.1112		54.8844		-104.000		-20.000		60.000

		2018-01-01 00:08:41.400		4696249.79		4053423.69		1496330.52		165.322		-287.753		-86.138		-1.9558		-17.6862		55.3285		-102.000		-20.000		60.000

		2018-01-01 00:08:41.600		4696282.81		4053365.80		1496314.40		164.793		-291.146		-75.034		-3.3273		-16.2396		55.7053		-100.000		-20.000		60.000

		2018-01-01 00:08:41.800		4696315.69		4053307.25		1496300.51		163.991		-294.248		-63.861		-4.6948		-14.7733		56.0141		-98.000		-20.000		60.000

		2018-01-01 00:08:42.000		4696348.39		4053248.12		1496288.86		162.916		-297.054		-52.633		-6.0565		-13.2890		56.2547		-96.000		-20.000		60.000

		2018-01-01 00:08:42.200		4696380.84		4053188.45		1496279.46		161.569		-299.562		-41.363		-7.4108		-11.7884		56.4268		-94.000		-20.000		60.000

		2018-01-01 00:08:42.400		4696413.00		4053128.31		1496272.32		159.952		-301.768		-30.067		-8.7561		-10.2735		56.5301		-92.000		-20.000		60.000

		2018-01-01 00:08:42.600		4696444.80		4053067.76		1496267.44		158.067		-303.671		-18.756		-10.0908		-8.7461		56.5646		-90.000		-20.000		60.000

		2018-01-01 00:08:42.800		4696476.20		4053006.86		1496264.82		155.917		-305.266		-7.445		-11.4131		-7.2081		56.5301		-88.000		-20.000		60.000

		2018-01-01 00:08:43.000		4696507.15		4052945.68		1496264.46		153.503		-306.553		3.851		-12.7215		-5.6612		56.4268		-86.000		-20.000		60.000

		2018-01-01 00:08:43.200		4696537.59		4052884.26		1496266.36		150.829		-307.530		15.121		-14.0145		-4.1075		56.2547		-84.000		-20.000		60.000

		2018-01-01 00:08:43.400		4696567.47		4052822.69		1496270.50		147.898		-308.196		26.349		-15.2903		-2.5487		56.0141		-82.000		-20.000		60.000

		2018-01-01 00:08:43.600		4696596.73		4052761.01		1496276.89		144.714		-308.550		37.522		-16.5476		-0.9869		55.7053		-80.000		-20.000		60.000

		2018-01-01 00:08:43.800		4696625.33		4052699.29		1496285.51		141.281		-308.591		48.626		-17.7847		0.5762		55.3285		-78.000		-20.000		60.000

		2018-01-01 00:08:44.000		4696653.23		4052637.59		1496296.34		137.602		-308.319		59.649		-19.0001		2.1385		54.8844		-76.000		-20.000		60.000

		2018-01-01 00:08:44.200		4696680.36		4052575.98		1496309.36		133.682		-307.735		70.576		-20.1923		3.6983		54.3734		-74.000		-20.000		60.000

		2018-01-01 00:08:44.400		4696706.68		4052514.52		1496324.56		129.526		-306.840		81.394		-21.3600		5.2535		53.7961		-72.000		-20.000		60.000

		2018-01-01 00:08:44.600		4696732.15		4052453.27		1496341.91		125.140		-305.634		92.090		-22.5016		6.8023		53.1533		-70.000		-20.000		60.000

		2018-01-01 00:08:44.800		4696756.72		4052392.28		1496361.39		120.528		-304.120		102.651		-23.6158		8.3429		52.4458		-68.000		-20.000		60.000

		2018-01-01 00:08:45.000		4696780.35		4052331.64		1496382.96		115.695		-302.298		113.064		-24.7013		9.8733		51.6743		-66.000		-20.000		60.000

		2018-01-01 00:08:45.200		4696802.99		4052271.39		1496406.60		110.649		-300.171		123.316		-25.7566		11.3916		50.8399		-64.000		-20.000		60.000

		2018-01-01 00:08:45.400		4696824.60		4052211.59		1496432.28		105.395		-297.742		133.396		-26.7806		12.8961		49.9436		-62.000		-20.000		60.000

		2018-01-01 00:08:45.600		4696845.13		4052152.31		1496459.95		99.939		-295.014		143.290		-27.7720		14.3849		48.9864		-60.000		-20.000		60.000

		2018-01-01 00:08:45.800		4696864.56		4052093.60		1496489.58		94.288		-291.989		152.986		-28.7295		15.8561		47.9695		-58.000		-20.000		60.000

		2018-01-01 00:08:46.000		4696882.84		4052035.53		1496521.13		88.450		-288.673		162.474		-29.6520		17.3080		46.8942		-56.000		-20.000		60.000

		2018-01-01 00:08:46.200		4696899.93		4051978.15		1496554.55		82.430		-285.068		171.740		-30.5384		18.7389		45.7617		-54.000		-20.000		60.000

		2018-01-01 00:08:46.400		4696915.80		4051921.52		1496589.81		76.237		-281.179		180.775		-31.3875		20.1469		44.5735		-52.000		-20.000		60.000

		2018-01-01 00:08:46.600		4696930.41		4051865.70		1496626.85		69.877		-277.011		189.566		-32.1985		21.5303		43.3310		-50.000		-20.000		60.000

		2018-01-01 00:08:46.800		4696943.74		4051810.74		1496665.62		63.360		-272.568		198.103		-32.9702		22.8876		42.0357		-48.000		-20.000		60.000

		2018-01-01 00:08:47.000		4696955.74		4051756.69		1496706.07		56.692		-267.857		206.377		-33.7017		24.2169		40.6892		-46.000		-20.000		60.000

		2018-01-01 00:08:47.200		4696966.40		4051703.61		1496748.15		49.882		-262.883		214.376		-34.3922		25.5168		39.2931		-44.000		-20.000		60.000

		2018-01-01 00:08:47.400		4696975.69		4051651.56		1496791.80		42.938		-257.653		222.091		-35.0407		26.7855		37.8491		-42.000		-20.000		60.000

		2018-01-01 00:08:47.600		4696983.57		4051600.57		1496836.97		35.869		-252.171		229.512		-35.6466		28.0216		36.3590		-40.000		-20.000		60.000

		2018-01-01 00:08:47.800		4696990.03		4051550.70		1496883.59		28.682		-246.446		236.631		-36.2091		29.2236		34.8246		-38.000		-20.000		60.000

		2018-01-01 00:08:48.000		4696995.04		4051502.01		1496931.60		21.388		-240.484		243.439		-36.7274		30.3900		33.2478		-36.000		-20.000		60.000

		2018-01-01 00:08:48.200		4696998.58		4051454.52		1496980.94		13.994		-234.293		249.928		-37.2010		31.5193		31.6305		-34.000		-20.000		60.000

		2018-01-01 00:08:48.400		4697000.63		4051408.30		1497031.55		6.510		-227.879		256.089		-37.6293		32.6103		29.9747		-32.000		-20.000		60.000

		2018-01-01 00:08:48.600		4697001.17		4051363.39		1497083.35		-1.054		-221.251		261.915		-38.0117		33.6615		28.2823		-30.000		-20.000		60.000

		2018-01-01 00:08:48.800		4697000.20		4051319.82		1497136.29		-8.691		-214.417		267.400		-38.3478		34.6717		26.5555		-28.000		-20.000		60.000

		2018-01-01 00:08:49.000		4696997.69		4051277.63		1497190.29		-16.390		-207.386		272.535		-38.6372		35.6396		24.7963		-26.000		-20.000		60.000

		2018-01-01 00:08:49.200		4696993.64		4051236.88		1497245.28		-24.143		-200.164		277.316		-38.8795		36.5642		23.0069		-24.000		-20.000		60.000

		2018-01-01 00:08:49.400		4696988.03		4051197.58		1497301.19		-31.939		-192.763		281.736		-39.0744		37.4442		21.1895		-22.000		-20.000		60.000

		2018-01-01 00:08:49.600		4696980.86		4051159.78		1497357.95		-39.769		-185.190		285.790		-39.2218		38.2785		19.3462		-20.000		-20.000		60.000

		2018-01-01 00:08:49.800		4696972.12		4051123.51		1497415.48		-47.625		-177.454		289.473		-39.3213		39.0663		17.4794		-18.000		-20.000		60.000

		2018-01-01 00:08:50.000		4696961.81		4051088.81		1497473.72		-55.495		-169.566		292.781		-39.3730		39.8064		15.5913		-16.000		-20.000		60.000

		2018-01-01 00:08:50.200		4696949.93		4051055.70		1497532.57		-63.371		-161.535		295.708		-39.3767		40.4981		13.6842		-14.000		-20.000		60.000

		2018-01-01 00:08:50.400		4696936.46		4051024.20		1497591.97		-71.242		-153.370		298.253		-39.3324		41.1404		11.7604		-12.000		-20.000		60.000

		2018-01-01 00:08:50.600		4696921.43		4050994.36		1497651.85		-79.100		-145.082		300.412		-39.2401		41.7325		9.8223		-10.000		-20.000		60.000

		2018-01-01 00:08:50.800		4696904.83		4050966.18		1497712.11		-86.935		-136.681		302.181		-39.1001		42.2739		7.8723		-8.000		-20.000		60.000

		2018-01-01 00:08:51.000		4696886.66		4050939.69		1497772.69		-94.737		-128.176		303.560		-38.9125		42.7637		5.9126		-6.000		-20.000		60.000

		2018-01-01 00:08:51.200		4696866.93		4050914.92		1497833.51		-102.497		-119.579		304.546		-38.6774		43.2014		3.9457		-4.000		-20.000		60.000

		2018-01-01 00:08:51.400		4696845.66		4050891.87		1497894.49		-110.205		-110.899		305.138		-38.3952		43.5865		1.9741		-2.000		-20.000		60.000

		2018-01-01 00:08:51.600		4696822.86		4050870.56		1497955.54		-117.852		-102.148		305.335		-38.0662		43.9185		-0.0000		0.000		-20.000		60.000

		2018-01-01 00:08:51.800		4696798.53		4050851.01		1498016.59		-125.428		-93.335		305.138		-37.6909		44.1970		-1.9741		2.000		-20.000		60.000

		2018-01-01 00:08:52.000		4696772.69		4050833.23		1498077.57		-132.925		-84.473		304.546		-37.2696		44.4216		-3.9457		4.000		-20.000		60.000

		2018-01-01 00:08:52.200		4696745.36		4050817.22		1498138.39		-140.333		-75.570		303.560		-36.8029		44.5921		-5.9126		6.000		-20.000		60.000

		2018-01-01 00:08:52.400		4696716.56		4050803.00		1498198.97		-147.643		-66.639		302.181		-36.2914		44.7083		-7.8723		8.000		-20.000		60.000

		2018-01-01 00:08:52.600		4696686.31		4050790.57		1498259.23		-154.847		-57.691		300.412		-35.7357		44.7700		-9.8223		10.000		-20.000		60.000

		2018-01-01 00:08:52.800		4696654.63		4050779.93		1498319.10		-161.935		-48.735		298.253		-35.1364		44.7772		-11.7604		12.000		-20.000		60.000

		2018-01-01 00:08:53.000		4696621.55		4050771.08		1498378.51		-168.899		-39.783		295.708		-34.4943		44.7298		-13.6842		14.000		-20.000		60.000

		2018-01-01 00:08:53.200		4696587.08		4050764.01		1498437.36		-175.730		-30.847		292.781		-33.8102		44.6279		-15.5913		16.000		-20.000		60.000

		2018-01-01 00:08:53.400		4696551.26		4050758.74		1498495.59		-182.420		-21.936		289.473		-33.0849		44.4717		-17.4794		18.000		-20.000		60.000

		2018-01-01 00:08:53.600		4696514.12		4050755.24		1498553.13		-188.961		-13.062		285.790		-32.3193		44.2612		-19.3462		20.000		-20.000		60.000

		2018-01-01 00:08:53.800		4696475.69		4050753.51		1498609.89		-195.345		-4.235		281.736		-31.5143		43.9969		-21.1895		22.000		-20.000		60.000

		2018-01-01 00:08:54.000		4696436.00		4050753.54		1498665.80		-201.564		4.534		277.316		-30.6709		43.6789		-23.0069		24.000		-20.000		60.000

		2018-01-01 00:08:54.200		4696395.99		4050754.01		1498721.49		-198.476		0.157		279.572		15.5487		-21.9223		11.0508		23.000		-20.000		54.000

		2018-01-01 00:08:54.400		4696356.61		4050753.60		1498777.62		-195.345		-4.235		281.736		15.7572		-21.9984		10.5947		22.000		-20.000		48.000

		2018-01-01 00:08:54.600		4696317.86		4050752.31		1498834.18		-192.173		-8.642		283.809		15.9608		-22.0679		10.1355		21.000		-20.000		42.000

		2018-01-01 00:08:54.800		4696279.74		4050750.14		1498891.14		-188.961		-13.062		285.790		16.1597		-22.1306		9.6731		20.000		-20.000		36.000

		2018-01-01 00:08:55.000		4696242.28		4050747.09		1498948.49		-185.710		-17.493		287.678		16.3535		-22.1866		9.2078		19.000		-20.000		30.000

		2018-01-01 00:08:55.200		4696205.46		4050743.14		1499006.20		-182.420		-21.936		289.473		16.5425		-22.2358		8.7397		18.000		-20.000		24.000

		2018-01-01 00:08:55.400		4696169.31		4050738.31		1499064.27		-179.093		-26.387		291.174		16.7263		-22.2783		8.2689		17.000		-20.000		18.000

		2018-01-01 00:08:55.600		4696133.83		4050732.59		1499122.67		-175.730		-30.847		292.781		16.9051		-22.3140		7.7957		16.000		-20.000		12.000

		2018-01-01 00:08:55.800		4696099.02		4050725.97		1499181.37		-172.331		-35.312		294.292		17.0787		-22.3428		7.3200		15.000		-20.000		6.000

		2018-01-01 00:08:56.000		4696064.90		4050718.46		1499240.38		-168.899		-39.783		295.708		17.2472		-22.3649		6.8421		14.000		-20.000		0.000

		2018-01-01 00:08:56.200		4696031.46		4050710.06		1499299.65		-165.433		-44.258		297.029		17.4103		-22.3802		6.3621		13.000		-20.000		-6.000

		2018-01-01 00:08:56.400		4695998.73		4050700.76		1499359.18		-161.935		-48.735		298.253		17.5682		-22.3886		5.8802		12.000		-20.000		-12.000

		2018-01-01 00:08:56.600		4695966.69		4050690.57		1499418.95		-158.406		-53.213		299.381		17.7207		-22.3902		5.3965		11.000		-20.000		-18.000

		2018-01-01 00:08:56.800		4695935.37		4050679.48		1499478.93		-154.847		-57.691		300.412		17.8678		-22.3850		4.9112		10.000		-20.000		-24.000

		2018-01-01 00:08:57.000		4695904.75		4050667.49		1499539.10		-151.259		-62.167		301.345		18.0095		-22.3730		4.4243		9.000		-20.000		-30.000

		2018-01-01 00:08:57.200		4695874.86		4050654.61		1499599.46		-147.643		-66.639		302.181		18.1457		-22.3542		3.9361		8.000		-20.000		-36.000

		2018-01-01 00:08:57.400		4695845.70		4050640.83		1499659.97		-144.001		-71.108		302.920		18.2764		-22.3285		3.4467		7.000		-20.000		-42.000

		2018-01-01 00:08:57.600		4695817.26		4050626.17		1499720.62		-140.333		-75.570		303.560		18.4015		-22.2961		2.9563		6.000		-20.000		-48.000

		2018-01-01 00:08:57.800		4695789.57		4050610.61		1499781.39		-136.641		-80.026		304.102		18.5209		-22.2568		2.4650		5.000		-20.000		-54.000

		2018-01-01 00:08:58.000		4695762.61		4050594.16		1499842.25		-132.925		-84.473		304.546		18.6348		-22.2108		1.9729		4.000		-20.000		-60.000

		2018-01-01 00:08:58.200		4695736.77		4050576.38		1499903.23		-125.428		-93.335		305.138		37.6909		-44.1970		1.9741		2.000		-20.000		-60.000

		2018-01-01 00:08:58.400		4695712.44		4050556.83		1499964.28		-117.852		-102.148		305.335		38.0662		-43.9185		-0.0000		-0.000		-20.000		-60.000

		2018-01-01 00:08:58.600		4695689.64		4050535.52		1500025.34		-110.205		-110.899		305.138		38.3952		-43.5865		-1.9741		-2.000		-20.000		-60.000

		2018-01-01 00:08:58.800		4695668.37		4050512.47		1500086.31		-102.497		-119.579		304.546		38.6774		-43.2014		-3.9457		-4.000		-20.000		-60.000

		2018-01-01 00:08:59.000		4695648.64		4050487.69		1500147.13		-94.737		-128.176		303.560		38.9125		-42.7637		-5.9126		-6.000		-20.000		-60.000

		2018-01-01 00:08:59.200		4695630.47		4050461.21		1500207.71		-86.935		-136.681		302.181		39.1001		-42.2739		-7.8723		-8.000		-20.000		-60.000

		2018-01-01 00:08:59.400		4695613.87		4050433.03		1500267.97		-79.100		-145.082		300.412		39.2401		-41.7325		-9.8223		-10.000		-20.000		-60.000

		2018-01-01 00:08:59.600		4695598.84		4050403.18		1500327.85		-71.242		-153.370		298.253		39.3324		-41.1404		-11.7604		-12.000		-20.000		-60.000

		2018-01-01 00:08:59.800		4695585.37		4050371.69		1500387.25		-63.371		-161.535		295.708		39.3767		-40.4981		-13.6842		-14.000		-20.000		-60.000

		2018-01-01 00:09:00.000		4695573.49		4050338.58		1500446.11		-55.495		-169.566		292.781		39.3730		-39.8064		-15.5913		-16.000		-20.000		-60.000

		2018-01-01 00:09:00.200		4695563.18		4050303.87		1500504.34		-47.625		-177.454		289.473		39.3213		-39.0663		-17.4794		-18.000		-20.000		-60.000

		2018-01-01 00:09:00.400		4695554.44		4050267.60		1500561.87		-39.769		-185.190		285.790		39.2218		-38.2785		-19.3462		-20.000		-20.000		-60.000

		2018-01-01 00:09:00.600		4695547.27		4050229.81		1500618.63		-31.939		-192.763		281.736		39.0744		-37.4442		-21.1895		-22.000		-20.000		-60.000

		2018-01-01 00:09:00.800		4695541.66		4050190.51		1500674.54		-24.143		-200.164		277.316		38.8795		-36.5642		-23.0069		-24.000		-20.000		-60.000

		2018-01-01 00:09:01.000		4695537.61		4050149.75		1500729.53		-16.390		-207.386		272.535		38.6372		-35.6396		-24.7963		-26.000		-20.000		-60.000

		2018-01-01 00:09:01.200		4695535.10		4050107.57		1500783.53		-8.691		-214.417		267.400		38.3478		-34.6717		-26.5555		-28.000		-20.000		-60.000

		2018-01-01 00:09:01.400		4695534.13		4050064.00		1500836.47		-1.054		-221.251		261.915		38.0117		-33.6615		-28.2823		-30.000		-20.000		-60.000

		2018-01-01 00:09:01.600		4695534.67		4050019.08		1500888.27		6.510		-227.879		256.089		37.6293		-32.6103		-29.9747		-32.000		-20.000		-60.000

		2018-01-01 00:09:01.800		4695536.72		4049972.86		1500938.88		13.994		-234.293		249.928		37.2010		-31.5193		-31.6305		-34.000		-20.000		-60.000

		2018-01-01 00:09:02.000		4695540.26		4049925.38		1500988.22		21.388		-240.484		243.439		36.7274		-30.3900		-33.2478		-36.000		-20.000		-60.000

		2018-01-01 00:09:02.200		4695545.27		4049876.68		1501036.24		28.682		-246.446		236.631		36.2091		-29.2236		-34.8246		-38.000		-20.000		-60.000

		2018-01-01 00:09:02.400		4695551.73		4049826.82		1501082.85		35.869		-252.171		229.512		35.6466		-28.0216		-36.3590		-40.000		-20.000		-60.000

		2018-01-01 00:09:02.600		4695559.61		4049775.83		1501128.02		42.938		-257.653		222.091		35.0407		-26.7855		-37.8491		-42.000		-20.000		-60.000

		2018-01-01 00:09:02.800		4695568.90		4049723.77		1501171.67		49.882		-262.883		214.376		34.3922		-25.5168		-39.2931		-44.000		-20.000		-60.000

		2018-01-01 00:09:03.000		4695579.56		4049670.69		1501213.75		56.692		-267.857		206.377		33.7017		-24.2169		-40.6892		-46.000		-20.000		-60.000

		2018-01-01 00:09:03.200		4695591.56		4049616.65		1501254.20		63.360		-272.568		198.103		32.9702		-22.8876		-42.0357		-48.000		-20.000		-60.000

		2018-01-01 00:09:03.400		4695604.89		4049561.69		1501292.98		69.877		-277.011		189.566		32.1985		-21.5303		-43.3310		-50.000		-20.000		-60.000

		2018-01-01 00:09:03.600		4695619.50		4049505.86		1501330.01		76.237		-281.179		180.775		31.3875		-20.1469		-44.5735		-52.000		-20.000		-60.000

		2018-01-01 00:09:03.800		4695635.37		4049449.23		1501365.27		82.430		-285.068		171.740		30.5384		-18.7389		-45.7617		-54.000		-20.000		-60.000

		2018-01-01 00:09:04.000		4695652.46		4049391.85		1501398.69		88.450		-288.673		162.474		29.6520		-17.3080		-46.8942		-56.000		-20.000		-60.000

		2018-01-01 00:09:04.200		4695670.74		4049333.78		1501430.24		94.288		-291.989		152.986		28.7295		-15.8561		-47.9695		-58.000		-20.000		-60.000

		2018-01-01 00:09:04.400		4695690.17		4049275.08		1501459.87		99.939		-295.014		143.290		27.7720		-14.3849		-48.9864		-60.000		-20.000		-60.000

		2018-01-01 00:09:04.600		4695710.70		4049215.80		1501487.55		105.395		-297.742		133.396		26.7806		-12.8961		-49.9436		-62.000		-20.000		-60.000

		2018-01-01 00:09:04.800		4695732.31		4049156.00		1501513.22		110.649		-300.171		123.316		25.7566		-11.3916		-50.8399		-64.000		-20.000		-60.000

		2018-01-01 00:09:05.000		4695754.95		4049095.75		1501536.86		115.695		-302.298		113.064		24.7013		-9.8733		-51.6743		-66.000		-20.000		-60.000

		2018-01-01 00:09:05.200		4695778.58		4049035.10		1501558.44		120.528		-304.120		102.651		23.6158		-8.3429		-52.4458		-68.000		-20.000		-60.000

		2018-01-01 00:09:05.400		4695803.15		4048974.12		1501577.91		125.140		-305.634		92.090		22.5016		-6.8023		-53.1533		-70.000		-20.000		-60.000

		2018-01-01 00:09:05.600		4695828.62		4048912.87		1501595.26		129.526		-306.840		81.394		21.3600		-5.2535		-53.7961		-72.000		-20.000		-60.000

		2018-01-01 00:09:05.800		4695854.94		4048851.41		1501610.46		133.682		-307.735		70.576		20.1923		-3.6983		-54.3734		-74.000		-20.000		-60.000

		2018-01-01 00:09:06.000		4695882.07		4048789.79		1501623.49		137.602		-308.319		59.649		19.0001		-2.1385		-54.8844		-76.000		-20.000		-60.000

		2018-01-01 00:09:06.200		4695909.97		4048728.10		1501634.31		141.281		-308.591		48.626		17.7847		-0.5762		-55.3285		-78.000		-20.000		-60.000

		2018-01-01 00:09:06.400		4695938.57		4048666.38		1501642.93		144.714		-308.550		37.522		16.5476		0.9869		-55.7053		-80.000		-20.000		-60.000

		2018-01-01 00:09:06.600		4695967.84		4048604.70		1501649.32		147.898		-308.196		26.349		15.2903		2.5487		-56.0141		-82.000		-20.000		-60.000

		2018-01-01 00:09:06.800		4695997.71		4048543.12		1501653.47		150.829		-307.530		15.121		14.0145		4.1075		-56.2547		-84.000		-20.000		-60.000

		2018-01-01 00:09:07.000		4696028.15		4048481.71		1501655.36		153.503		-306.553		3.851		12.7215		5.6612		-56.4268		-86.000		-20.000		-60.000

		2018-01-01 00:09:07.200		4696059.10		4048420.52		1501655.00		155.917		-305.266		-7.445		11.4131		7.2081		-56.5301		-88.000		-20.000		-60.000

		2018-01-01 00:09:07.400		4696090.50		4048359.62		1501652.38		158.067		-303.671		-18.756		10.0908		8.7461		-56.5646		-90.000		-20.000		-60.000

		2018-01-01 00:09:07.600		4696122.30		4048299.07		1501647.50		159.952		-301.768		-30.067		8.7561		10.2735		-56.5301		-92.000		-20.000		-60.000

		2018-01-01 00:09:07.800		4696154.46		4048238.94		1501640.36		161.569		-299.562		-41.363		7.4108		11.7884		-56.4268		-94.000		-20.000		-60.000

		2018-01-01 00:09:08.000		4696186.91		4048179.27		1501630.96		162.916		-297.054		-52.633		6.0565		13.2890		-56.2547		-96.000		-20.000		-60.000

		2018-01-01 00:09:08.200		4696219.61		4048120.13		1501619.31		163.991		-294.248		-63.861		4.6948		14.7733		-56.0141		-98.000		-20.000		-60.000

		2018-01-01 00:09:08.400		4696252.49		4048061.59		1501605.42		164.793		-291.146		-75.034		3.3273		16.2396		-55.7053		-100.000		-20.000		-60.000

		2018-01-01 00:09:08.600		4696285.51		4048003.69		1501589.30		165.322		-287.753		-86.138		1.9558		17.6862		-55.3285		-102.000		-20.000		-60.000

		2018-01-01 00:09:08.800		4696318.60		4047946.51		1501570.97		165.575		-284.073		-97.161		0.5820		19.1112		-54.8844		-104.000		-20.000		-60.000

		2018-01-01 00:09:09.000		4696351.72		4047890.08		1501550.44		165.554		-280.110		-108.088		-0.7926		20.5129		-54.3734		-106.000		-20.000		-60.000

		2018-01-01 00:09:09.200		4696384.81		4047834.48		1501527.74		165.259		-275.869		-118.906		-2.1662		21.8896		-53.7961		-108.000		-20.000		-60.000

		2018-01-01 00:09:09.400		4696417.81		4047779.75		1501502.89		164.688		-271.356		-129.602		-3.5372		23.2397		-53.1533		-110.000		-20.000		-60.000

		2018-01-01 00:09:09.600		4696450.66		4047725.96		1501475.91		163.844		-266.575		-140.163		-4.9039		24.5614		-52.4458		-112.000		-20.000		-60.000

		2018-01-01 00:09:09.800		4696483.33		4047673.14		1501446.83		162.727		-261.533		-150.576		-6.2646		25.8533		-51.6743		-114.000		-20.000		-60.000

		2018-01-01 00:09:10.000		4696515.74		4047621.36		1501415.69		161.339		-256.236		-160.828		-7.6176		27.1136		-50.8399		-116.000		-20.000		-60.000

		2018-01-01 00:09:10.200		4696547.84		4047570.66		1501382.51		159.681		-250.690		-170.908		-8.9614		28.3409		-49.9436		-118.000		-20.000		-60.000

		2018-01-01 00:09:10.400		4696579.59		4047521.10		1501347.34		157.755		-244.902		-180.802		-10.2943		29.5336		-48.9864		-120.000		-20.000		-60.000

		2018-01-01 00:09:10.600		4696610.93		4047472.72		1501310.21		155.564		-238.879		-190.498		-11.6146		30.6904		-47.9695		-122.000		-20.000		-60.000

		2018-01-01 00:09:10.800		4696641.80		4047425.56		1501271.15		153.110		-232.629		-199.986		-12.9207		31.8098		-46.8942		-124.000		-20.000		-60.000

		2018-01-01 00:09:11.000		4696672.15		4047379.68		1501230.23		150.396		-226.158		-209.252		-14.2112		32.8904		-45.7617		-126.000		-20.000		-60.000

		2018-01-01 00:09:11.200		4696701.94		4047335.12		1501187.47		147.427		-219.475		-218.287		-15.4843		33.9310		-44.5735		-128.000		-20.000		-60.000

		2018-01-01 00:09:11.400		4696731.11		4047291.91		1501142.93		144.204		-212.588		-227.078		-16.7385		34.9302		-43.3310		-130.000		-20.000		-60.000

		2018-01-01 00:09:11.600		4696759.61		4047250.09		1501096.65		140.733		-205.506		-235.615		-17.9724		35.8869		-42.0357		-132.000		-20.000		-60.000

		2018-01-01 00:09:11.800		4696787.38		4047209.72		1501048.70		137.016		-198.236		-243.889		-19.1843		36.7998		-40.6892		-134.000		-20.000		-60.000

		2018-01-01 00:09:12.000		4696814.40		4047170.81		1500999.12		133.060		-190.789		-251.888		-20.3729		37.6679		-39.2931		-136.000		-20.000		-60.000

		2018-01-01 00:09:12.200		4696840.59		4047133.41		1500947.96		128.869		-183.172		-259.603		-21.5367		38.4901		-37.8491		-138.000		-20.000		-60.000

		2018-01-01 00:09:12.400		4696865.93		4047097.55		1500895.29		124.447		-175.396		-267.024		-22.6742		39.2654		-36.3590		-140.000		-20.000		-60.000

		2018-01-01 00:09:12.600		4696890.36		4047063.26		1500841.17		119.801		-167.469		-274.143		-23.7841		39.9929		-34.8246		-142.000		-20.000		-60.000

		2018-01-01 00:09:12.800		4696913.83		4047030.57		1500785.66		114.936		-159.402		-280.951		-24.8650		40.6717		-33.2478		-144.000		-20.000		-60.000

		2018-01-01 00:09:13.000		4696936.32		4046999.51		1500728.81		109.857		-151.204		-287.440		-25.9156		41.3009		-31.6305		-146.000		-20.000		-60.000

		2018-01-01 00:09:13.200		4696957.76		4046970.10		1500670.70		104.572		-142.885		-293.601		-26.9347		41.8797		-29.9747		-148.000		-20.000		-60.000

		2018-01-01 00:09:13.400		4696978.13		4046942.36		1500611.40		99.085		-134.455		-299.427		-27.9209		42.4076		-28.2823		-150.000		-20.000		-60.000

		2018-01-01 00:09:13.600		4696997.38		4046916.32		1500550.96		93.405		-125.925		-304.912		-28.8732		42.8838		-26.5555		-152.000		-20.000		-60.000

		2018-01-01 00:09:13.800		4697015.48		4046892.00		1500489.45		87.539		-117.305		-310.047		-29.7902		43.3077		-24.7963		-154.000		-20.000		-60.000

		2018-01-01 00:09:14.000		4697032.39		4046869.41		1500426.96		81.492		-108.606		-314.828		-30.6709		43.6789		-23.0069		-156.000		-20.000		-60.000

		2018-01-01 00:09:14.200		4697048.07		4046848.56		1500363.55		75.273		-99.837		-319.248		-31.5143		43.9969		-21.1895		-158.000		-20.000		-60.000

		2018-01-01 00:09:14.400		4697062.49		4046829.48		1500299.29		68.889		-91.011		-323.302		-32.3193		44.2612		-19.3462		-160.000		-20.000		-60.000

		2018-01-01 00:09:14.600		4697075.61		4046812.16		1500234.25		62.348		-82.136		-326.985		-33.0849		44.4717		-17.4794		-162.000		-20.000		-60.000

		2018-01-01 00:09:14.800		4697087.41		4046796.62		1500168.52		55.657		-73.226		-330.293		-33.8102		44.6279		-15.5913		-164.000		-20.000		-60.000

		2018-01-01 00:09:15.000		4697097.87		4046782.87		1500102.16		48.826		-64.289		-333.220		-34.4943		44.7298		-13.6842		-166.000		-20.000		-60.000

		2018-01-01 00:09:15.200		4697106.94		4046770.91		1500035.25		41.862		-55.337		-335.765		-35.1364		44.7772		-11.7604		-168.000		-20.000		-60.000

		2018-01-01 00:09:15.400		4697114.60		4046760.74		1499967.88		34.775		-46.382		-337.924		-35.7357		44.7700		-9.8223		-170.000		-20.000		-60.000

		2018-01-01 00:09:15.600		4697121.91		4046751.01		1499900.40		38.333		-50.859		-336.893		17.7207		-22.3902		5.3965		-169.000		-20.000		-54.000

		2018-01-01 00:09:15.800		4697129.93		4046740.39		1499833.13		41.862		-55.337		-335.765		17.5682		-22.3886		5.8802		-168.000		-20.000		-48.000

		2018-01-01 00:09:16.000		4697138.66		4046728.88		1499766.10		45.360		-59.814		-334.541		17.4103		-22.3802		6.3621		-167.000		-20.000		-42.000

		2018-01-01 00:09:16.200		4697148.08		4046716.47		1499699.32		48.826		-64.289		-333.220		17.2472		-22.3649		6.8421		-166.000		-20.000		-36.000

		2018-01-01 00:09:16.400		4697158.18		4046703.16		1499632.81		52.259		-68.760		-331.804		17.0787		-22.3428		7.3200		-165.000		-20.000		-30.000

		2018-01-01 00:09:16.600		4697168.98		4046688.97		1499566.60		55.657		-73.226		-330.293		16.9051		-22.3140		7.7957		-164.000		-20.000		-24.000

		2018-01-01 00:09:16.800		4697180.45		4046673.87		1499500.70		59.021		-77.685		-328.686		16.7263		-22.2783		8.2689		-163.000		-20.000		-18.000

		2018-01-01 00:09:17.000		4697192.58		4046657.89		1499435.13		62.348		-82.136		-326.985		16.5425		-22.2358		8.7397		-162.000		-20.000		-12.000

		2018-01-01 00:09:17.200		4697205.38		4046641.02		1499369.92		65.637		-86.579		-325.190		16.3535		-22.1866		9.2078		-161.000		-20.000		-6.000

		2018-01-01 00:09:17.400		4697218.83		4046623.26		1499305.07		68.889		-91.011		-323.302		16.1597		-22.1306		9.6731		-160.000		-20.000		-0.000

		2018-01-01 00:09:17.600		4697232.93		4046604.62		1499240.60		72.101		-95.431		-321.321		15.9608		-22.0679		10.1355		-159.000		-20.000		6.000

		2018-01-01 00:09:17.800		4697247.67		4046585.09		1499176.54		75.273		-99.837		-319.248		15.7572		-21.9984		10.5947		-158.000		-20.000		12.000

		2018-01-01 00:09:18.000		4697263.04		4046564.68		1499112.91		78.403		-104.230		-317.084		15.5487		-21.9223		11.0508		-157.000		-20.000		18.000

		2018-01-01 00:09:18.200		4697279.03		4046543.40		1499049.72		81.492		-108.606		-314.828		15.3355		-21.8395		11.5034		-156.000		-20.000		24.000

		2018-01-01 00:09:18.400		4697295.63		4046521.24		1498986.98		84.537		-112.965		-312.482		15.1176		-21.7500		11.9526		-155.000		-20.000		30.000

		2018-01-01 00:09:18.600		4697312.84		4046498.21		1498924.73		87.539		-117.305		-310.047		14.8951		-21.6539		12.3981		-154.000		-20.000		36.000

		2018-01-01 00:09:18.800		4697330.65		4046474.32		1498862.97		90.495		-121.626		-307.523		14.6681		-21.5512		12.8399		-153.000		-20.000		42.000

		2018-01-01 00:09:19.000		4697349.04		4046449.57		1498801.72		93.405		-125.925		-304.912		14.4366		-21.4419		13.2777		-152.000		-20.000		48.000

		2018-01-01 00:09:19.200		4697368.01		4046423.95		1498741.01		96.269		-130.202		-302.213		14.2007		-21.3261		13.7115		-151.000		-20.000		54.000

		2018-01-01 00:09:19.400		4697387.54		4046397.49		1498680.85		99.085		-134.455		-299.427		13.9605		-21.2038		14.1411		-150.000		-20.000		60.000

		2018-01-01 00:09:19.600		4697407.91		4046369.75		1498621.54		104.572		-142.885		-293.601		26.9347		-41.8797		29.9747		-148.000		-20.000		60.000

		2018-01-01 00:09:19.800		4697429.36		4046340.34		1498563.43		109.857		-151.204		-287.440		25.9156		-41.3009		31.6305		-146.000		-20.000		60.000

		2018-01-01 00:09:20.000		4697451.84		4046309.28		1498506.58		114.936		-159.402		-280.951		24.8650		-40.6717		33.2478		-144.000		-20.000		60.000

		2018-01-01 00:09:20.200		4697475.32		4046276.59		1498451.07		119.801		-167.469		-274.143		23.7841		-39.9929		34.8246		-142.000		-20.000		60.000

		2018-01-01 00:09:20.400		4697499.75		4046242.30		1498396.95		124.447		-175.396		-267.024		22.6742		-39.2654		36.3590		-140.000		-20.000		60.000

		2018-01-01 00:09:20.600		4697525.08		4046206.44		1498344.28		128.869		-183.172		-259.603		21.5367		-38.4901		37.8491		-138.000		-20.000		60.000

		2018-01-01 00:09:20.800		4697551.28		4046169.04		1498293.12		133.060		-190.789		-251.888		20.3729		-37.6679		39.2931		-136.000		-20.000		60.000

		2018-01-01 00:09:21.000		4697578.29		4046130.13		1498243.54		137.016		-198.236		-243.889		19.1843		-36.7998		40.6892		-134.000		-20.000		60.000

		2018-01-01 00:09:21.200		4697606.07		4046089.76		1498195.59		140.733		-205.506		-235.615		17.9724		-35.8869		42.0357		-132.000		-20.000		60.000

		2018-01-01 00:09:21.400		4697634.57		4046047.94		1498149.31		144.204		-212.588		-227.078		16.7385		-34.9302		43.3310		-130.000		-20.000		60.000

		2018-01-01 00:09:21.600		4697663.73		4046004.73		1498104.77		147.427		-219.475		-218.287		15.4843		-33.9310		44.5735		-128.000		-20.000		60.000

		2018-01-01 00:09:21.800		4697693.52		4045960.17		1498062.02		150.396		-226.158		-209.252		14.2112		-32.8904		45.7617		-126.000		-20.000		60.000

		2018-01-01 00:09:22.000		4697723.88		4045914.29		1498021.09		153.110		-232.629		-199.986		12.9207		-31.8098		46.8942		-124.000		-20.000		60.000

		2018-01-01 00:09:22.200		4697754.75		4045867.13		1497982.04		155.564		-238.879		-190.498		11.6146		-30.6904		47.9695		-122.000		-20.000		60.000

		2018-01-01 00:09:22.400		4697786.08		4045818.75		1497944.90		157.755		-244.902		-180.802		10.2943		-29.5336		48.9864		-120.000		-20.000		60.000

		2018-01-01 00:09:22.600		4697817.83		4045769.19		1497909.73		159.681		-250.690		-170.908		8.9614		-28.3409		49.9436		-118.000		-20.000		60.000

		2018-01-01 00:09:22.800		4697849.94		4045718.49		1497876.55		161.339		-256.236		-160.828		7.6176		-27.1136		50.8399		-116.000		-20.000		60.000

		2018-01-01 00:09:23.000		4697882.35		4045666.71		1497845.41		162.727		-261.533		-150.576		6.2646		-25.8533		51.6743		-114.000		-20.000		60.000

		2018-01-01 00:09:23.200		4697915.01		4045613.89		1497816.33		163.844		-266.575		-140.163		4.9039		-24.5614		52.4458		-112.000		-20.000		60.000

		2018-01-01 00:09:23.400		4697947.87		4045560.10		1497789.35		164.688		-271.356		-129.602		3.5372		-23.2397		53.1533		-110.000		-20.000		60.000

		2018-01-01 00:09:23.600		4697980.87		4045505.37		1497764.50		165.259		-275.869		-118.906		2.1662		-21.8896		53.7961		-108.000		-20.000		60.000

		2018-01-01 00:09:23.800		4698013.95		4045449.77		1497741.80		165.554		-280.110		-108.088		0.7926		-20.5129		54.3734		-106.000		-20.000		60.000

		2018-01-01 00:09:24.000		4698047.07		4045393.34		1497721.27		165.575		-284.073		-97.161		-0.5820		-19.1112		54.8844		-104.000		-20.000		60.000

		2018-01-01 00:09:24.200		4698080.17		4045336.16		1497702.94		165.322		-287.753		-86.138		-1.9558		-17.6862		55.3285		-102.000		-20.000		60.000

		2018-01-01 00:09:24.400		4698113.18		4045278.26		1497686.82		164.793		-291.146		-75.034		-3.3273		-16.2396		55.7053		-100.000		-20.000		60.000

		2018-01-01 00:09:24.600		4698146.06		4045219.72		1497672.93		163.991		-294.248		-63.861		-4.6948		-14.7733		56.0141		-98.000		-20.000		60.000

		2018-01-01 00:09:24.800		4698178.76		4045160.58		1497661.28		162.916		-297.054		-52.633		-6.0565		-13.2890		56.2547		-96.000		-20.000		60.000

		2018-01-01 00:09:25.000		4698211.21		4045100.91		1497651.88		161.569		-299.562		-41.363		-7.4108		-11.7884		56.4268		-94.000		-20.000		60.000

		2018-01-01 00:09:25.200		4698243.37		4045040.78		1497644.74		159.952		-301.768		-30.067		-8.7561		-10.2735		56.5301		-92.000		-20.000		60.000

		2018-01-01 00:09:25.400		4698275.18		4044980.23		1497639.86		158.067		-303.671		-18.756		-10.0908		-8.7461		56.5646		-90.000		-20.000		60.000

		2018-01-01 00:09:25.600		4698306.58		4044919.33		1497637.24		155.917		-305.266		-7.445		-11.4131		-7.2081		56.5301		-88.000		-20.000		60.000

		2018-01-01 00:09:25.800		4698337.52		4044858.14		1497636.88		153.503		-306.553		3.851		-12.7215		-5.6612		56.4268		-86.000		-20.000		60.000

		2018-01-01 00:09:26.000		4698367.96		4044796.73		1497638.78		150.829		-307.530		15.121		-14.0145		-4.1075		56.2547		-84.000		-20.000		60.000

		2018-01-01 00:09:26.200		4698397.84		4044735.15		1497642.92		147.898		-308.196		26.349		-15.2903		-2.5487		56.0141		-82.000		-20.000		60.000

		2018-01-01 00:09:26.400		4698427.10		4044673.47		1497649.31		144.714		-308.550		37.522		-16.5476		-0.9869		55.7053		-80.000		-20.000		60.000

		2018-01-01 00:09:26.600		4698455.71		4044611.75		1497657.93		141.281		-308.591		48.626		-17.7847		0.5762		55.3285		-78.000		-20.000		60.000

		2018-01-01 00:09:26.800		4698483.60		4044550.06		1497668.76		137.602		-308.319		59.649		-19.0001		2.1385		54.8844		-76.000		-20.000		60.000

		2018-01-01 00:09:27.000		4698510.73		4044488.44		1497681.78		133.682		-307.735		70.576		-20.1923		3.6983		54.3734		-74.000		-20.000		60.000

		2018-01-01 00:09:27.200		4698537.06		4044426.98		1497696.98		129.526		-306.840		81.394		-21.3600		5.2535		53.7961		-72.000		-20.000		60.000

		2018-01-01 00:09:27.400		4698562.53		4044365.73		1497714.33		125.140		-305.634		92.090		-22.5016		6.8023		53.1533		-70.000		-20.000		60.000

		2018-01-01 00:09:27.600		4698587.10		4044304.75		1497733.81		120.528		-304.120		102.651		-23.6158		8.3429		52.4458		-68.000		-20.000		60.000

		2018-01-01 00:09:27.800		4698610.72		4044244.10		1497755.38		115.695		-302.298		113.064		-24.7013		9.8733		51.6743		-66.000		-20.000		60.000

		2018-01-01 00:09:28.000		4698633.36		4044183.85		1497779.02		110.649		-300.171		123.316		-25.7566		11.3916		50.8399		-64.000		-20.000		60.000

		2018-01-01 00:09:28.200		4698654.97		4044124.05		1497804.69		105.395		-297.742		133.396		-26.7806		12.8961		49.9436		-62.000		-20.000		60.000

		2018-01-01 00:09:28.400		4698675.51		4044064.77		1497832.37		99.939		-295.014		143.290		-27.7720		14.3849		48.9864		-60.000		-20.000		60.000

		2018-01-01 00:09:28.600		4698694.93		4044006.07		1497862.00		94.288		-291.989		152.986		-28.7295		15.8561		47.9695		-58.000		-20.000		60.000

		2018-01-01 00:09:28.800		4698713.21		4043948.00		1497893.55		88.450		-288.673		162.474		-29.6520		17.3080		46.8942		-56.000		-20.000		60.000

		2018-01-01 00:09:29.000		4698730.30		4043890.62		1497926.97		82.430		-285.068		171.740		-30.5384		18.7389		45.7617		-54.000		-20.000		60.000

		2018-01-01 00:09:29.200		4698746.17		4043833.99		1497962.23		76.237		-281.179		180.775		-31.3875		20.1469		44.5735		-52.000		-20.000		60.000

		2018-01-01 00:09:29.400		4698760.78		4043778.17		1497999.27		69.877		-277.011		189.566		-32.1985		21.5303		43.3310		-50.000		-20.000		60.000

		2018-01-01 00:09:29.600		4698774.11		4043723.20		1498038.04		63.360		-272.568		198.103		-32.9702		22.8876		42.0357		-48.000		-20.000		60.000

		2018-01-01 00:09:29.800		4698786.12		4043669.16		1498078.49		56.692		-267.857		206.377		-33.7017		24.2169		40.6892		-46.000		-20.000		60.000

		2018-01-01 00:09:30.000		4698796.78		4043616.08		1498120.57		49.882		-262.883		214.376		-34.3922		25.5168		39.2931		-44.000		-20.000		60.000

		2018-01-01 00:09:30.200		4698806.06		4043564.02		1498164.22		42.938		-257.653		222.091		-35.0407		26.7855		37.8491		-42.000		-20.000		60.000

		2018-01-01 00:09:30.400		4698813.94		4043513.03		1498209.39		35.869		-252.171		229.512		-35.6466		28.0216		36.3590		-40.000		-20.000		60.000

		2018-01-01 00:09:30.600		4698820.40		4043463.17		1498256.01		28.682		-246.446		236.631		-36.2091		29.2236		34.8246		-38.000		-20.000		60.000

		2018-01-01 00:09:30.800		4698825.41		4043414.47		1498304.02		21.388		-240.484		243.439		-36.7274		30.3900		33.2478		-36.000		-20.000		60.000

		2018-01-01 00:09:31.000		4698828.95		4043366.99		1498353.36		13.994		-234.293		249.928		-37.2010		31.5193		31.6305		-34.000		-20.000		60.000

		2018-01-01 00:09:31.200		4698831.00		4043320.77		1498403.97		6.510		-227.879		256.089		-37.6293		32.6103		29.9747		-32.000		-20.000		60.000

		2018-01-01 00:09:31.400		4698831.55		4043275.85		1498455.77		-1.054		-221.251		261.915		-38.0117		33.6615		28.2823		-30.000		-20.000		60.000

		2018-01-01 00:09:31.600		4698830.58		4043232.28		1498508.71		-8.691		-214.417		267.400		-38.3478		34.6717		26.5555		-28.000		-20.000		60.000

		2018-01-01 00:09:31.800		4698828.07		4043190.10		1498562.71		-16.390		-207.386		272.535		-38.6372		35.6396		24.7963		-26.000		-20.000		60.000

		2018-01-01 00:09:32.000		4698824.02		4043149.34		1498617.70		-24.143		-200.164		277.316		-38.8795		36.5642		23.0069		-24.000		-20.000		60.000

		2018-01-01 00:09:32.200		4698818.41		4043110.04		1498673.61		-31.939		-192.763		281.736		-39.0744		37.4442		21.1895		-22.000		-20.000		60.000

		2018-01-01 00:09:32.400		4698811.24		4043072.25		1498730.37		-39.769		-185.190		285.790		-39.2218		38.2785		19.3462		-20.000		-20.000		60.000

		2018-01-01 00:09:32.600		4698802.50		4043035.98		1498787.90		-47.625		-177.454		289.473		-39.3213		39.0663		17.4794		-18.000		-20.000		60.000

		2018-01-01 00:09:32.800		4698792.19		4043001.27		1498846.14		-55.495		-169.566		292.781		-39.3730		39.8064		15.5913		-16.000		-20.000		60.000

		2018-01-01 00:09:33.000		4698780.30		4042968.16		1498904.99		-63.371		-161.535		295.708		-39.3767		40.4981		13.6842		-14.000		-20.000		60.000

		2018-01-01 00:09:33.200		4698766.84		4042936.67		1498964.39		-71.242		-153.370		298.253		-39.3324		41.1404		11.7604		-12.000		-20.000		60.000

		2018-01-01 00:09:33.400		4698751.80		4042906.82		1499024.27		-79.100		-145.082		300.412		-39.2401		41.7325		9.8223		-10.000		-20.000		60.000

		2018-01-01 00:09:33.600		4698735.20		4042878.64		1499084.53		-86.935		-136.681		302.181		-39.1001		42.2739		7.8723		-8.000		-20.000		60.000

		2018-01-01 00:09:33.800		4698717.03		4042852.16		1499145.11		-94.737		-128.176		303.560		-38.9125		42.7637		5.9126		-6.000		-20.000		60.000

		2018-01-01 00:09:34.000		4698697.31		4042827.38		1499205.93		-102.497		-119.579		304.546		-38.6774		43.2014		3.9457		-4.000		-20.000		60.000

		2018-01-01 00:09:34.200		4698676.04		4042804.33		1499266.90		-110.205		-110.899		305.138		-38.3952		43.5865		1.9741		-2.000		-20.000		60.000

		2018-01-01 00:09:34.400		4698653.23		4042783.02		1499327.96		-117.852		-102.148		305.335		-38.0662		43.9185		0.0000		-0.000		-20.000		60.000

		2018-01-01 00:09:34.600		4698628.90		4042763.48		1499389.01		-125.428		-93.335		305.138		-37.6909		44.1970		-1.9741		2.000		-20.000		60.000

		2018-01-01 00:09:34.800		4698603.06		4042745.69		1499449.99		-132.925		-84.473		304.546		-37.2696		44.4216		-3.9457		4.000		-20.000		60.000

		2018-01-01 00:09:35.000		4698575.74		4042729.69		1499510.80		-140.333		-75.570		303.560		-36.8029		44.5921		-5.9126		6.000		-20.000		60.000

		2018-01-01 00:09:35.200		4698546.94		4042715.47		1499571.39		-147.643		-66.639		302.181		-36.2914		44.7083		-7.8723		8.000		-20.000		60.000

		2018-01-01 00:09:35.400		4698516.69		4042703.03		1499631.65		-154.847		-57.691		300.412		-35.7357		44.7700		-9.8223		10.000		-20.000		60.000

		2018-01-01 00:09:35.600		4698485.01		4042692.39		1499691.52		-161.935		-48.735		298.253		-35.1364		44.7772		-11.7604		12.000		-20.000		60.000

		2018-01-01 00:09:35.800		4698451.92		4042683.54		1499750.93		-168.899		-39.783		295.708		-34.4943		44.7298		-13.6842		14.000		-20.000		60.000

		2018-01-01 00:09:36.000		4698417.46		4042676.48		1499809.78		-175.730		-30.847		292.781		-33.8102		44.6279		-15.5913		16.000		-20.000		60.000

		2018-01-01 00:09:36.200		4698381.64		4042671.20		1499868.01		-182.420		-21.936		289.473		-33.0849		44.4717		-17.4794		18.000		-20.000		60.000

		2018-01-01 00:09:36.400		4698344.50		4042667.70		1499925.55		-188.961		-13.062		285.790		-32.3193		44.2612		-19.3462		20.000		-20.000		60.000

		2018-01-01 00:09:36.600		4698306.06		4042665.97		1499982.30		-195.345		-4.235		281.736		-31.5143		43.9969		-21.1895		22.000		-20.000		60.000

		2018-01-01 00:09:36.800		4698266.37		4042666.00		1500038.22		-201.564		4.534		277.316		-30.6709		43.6789		-23.0069		24.000		-20.000		60.000

		2018-01-01 00:09:37.000		4698225.45		4042667.78		1500093.21		-207.611		13.233		272.535		-29.7902		43.3077		-24.7963		26.000		-20.000		60.000

		2018-01-01 00:09:37.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:37.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:37.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:37.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:38.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:38.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:38.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:38.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:38.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:39.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:39.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:39.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:39.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:39.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:40.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:40.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:40.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:40.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:40.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:41.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:41.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:41.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:41.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:41.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:42.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:42.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:42.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:42.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:42.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:43.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:43.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:43.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:43.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:43.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:44.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:44.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:44.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:44.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:44.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:45.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:45.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:45.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:45.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:45.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:46.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:46.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:46.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:46.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:46.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:47.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:47.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:47.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:47.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:47.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:48.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:48.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:48.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:48.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:48.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:49.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:49.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:49.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:49.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:49.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:50.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:50.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:50.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:50.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:50.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:51.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:51.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:51.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:51.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:51.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:52.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:52.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:52.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:52.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:52.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:53.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:53.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:53.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:53.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:53.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:54.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:54.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:54.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:54.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:54.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:55.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:55.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:55.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:55.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:55.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:56.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:56.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:56.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:56.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:56.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:57.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:57.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:57.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:57.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:57.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:58.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:58.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:58.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:58.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:58.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:59.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:59.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:59.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:59.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:09:59.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:00.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:00.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:00.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:00.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:00.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:01.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:01.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:01.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:01.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:01.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:02.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:02.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:02.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:02.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:02.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:03.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:03.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:03.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:03.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:03.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:04.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:04.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:04.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:04.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:04.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:05.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:05.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:05.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:05.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:05.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:06.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:06.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:06.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:06.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:06.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:07.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:07.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:07.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:07.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:07.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:08.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:08.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:08.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:08.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:08.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:09.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:09.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:09.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:09.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:09.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:10.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:10.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:10.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:10.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:10.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:11.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:11.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:11.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:11.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:11.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:12.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:12.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:12.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:12.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:12.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:13.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:13.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:13.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:13.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:13.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:14.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:14.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:14.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:14.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:14.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:15.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:15.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:15.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:15.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:15.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:16.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:16.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:16.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:16.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:16.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:17.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:17.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:17.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:17.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:17.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:18.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:18.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:18.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:18.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:18.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:19.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:19.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:19.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:19.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:19.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:20.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:20.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:20.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:20.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:20.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:21.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:21.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:21.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:21.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:21.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:22.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:22.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:22.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:22.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:22.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:23.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:23.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:23.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:23.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:23.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:24.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:24.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:24.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:24.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:24.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:25.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:25.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:25.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:25.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:25.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:26.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:26.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:26.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:26.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:26.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:27.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:27.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:27.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:27.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:27.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:28.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:28.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:28.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:28.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:28.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:29.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:29.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:29.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:29.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:29.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:30.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:30.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:30.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:30.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:30.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:31.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:31.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:31.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:31.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:31.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:32.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:32.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:32.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:32.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:32.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:33.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:33.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:33.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:33.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:33.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:34.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:34.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:34.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:34.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:34.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:35.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:35.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:35.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:35.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:35.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:36.000		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:36.200		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:36.400		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:36.600		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000

		2018-01-01 00:10:36.800		4698225.45		4042667.78		1500093.21		0.000		0.000		0.000		0.0000		0.0000		0.0000		26.000		-20.000		60.000
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ANNEX L: BEACON QUALITY ASSURANCE PLAN

We, manufacturer of Cospas-Sarsat 406 MHz beacons (Manufacturer name and address)

confirm that ALL PRODUCTION UNITS of the following beacon model(s),

(model, hardware part number, firmware part number, software version or part number)

will meet the Cospas-Sarsat specification and technical requirements in a similar manner to the
units subjected for type approval testing. To this effect all production units will be subjected to
following tests at ambient temperature:

- Digital message

- Bit rate

- Rise and fall times of the modulation waveform
- Modulation Index (positive/negative)

- Output power

- Frequency stability (short, medium) V)

Note 1): Beacon manufacturer shall provide technical data on the beacon frequency generation to demonstrate that
the frequency stability tests at ambient temperature are sufficient for ensuring that each production beacon
will exhibit frequency stability performance similar to the beacon submitted for type approval over the
complete operating temperature range. If such assurance of adequate performance over the complete
operating temperature range cannot be deduced from the technical data provided and the frequency stability
test results at ambient temperature, a thermal gradient test shall be performed on all production units.

Note 2): For beacon models equipped with TCXOs, the beacon manufacturer shall provide an additional statement”
as required by document C/S IP (TCXO) under the other test section of this form.

* The statement shall contain the following:
“All TCXO devices from [TCXO manufacturer name], Part Number [P/N of TCXO] used for assembly of [beacon
model] production beacons will be inspected to ensure that the factory test data sheets associated with those TCXO
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- Other tests:

We confirm that the above tests will be performed as appropriate to ensure that the complete
beacon satisfies Cospas-Sarsat requirements, as demonstrated by the test unit submitted for type
approval.

We agree to keep the test result sheet of every production beacon for inspection by Cospas-Sarsat,
if required, for a minimum of 10 years.

We confirm that Cospas-Sarsat representative(s) have the right to visit our premises to witness the
production and testing process of the above-mentioned beacons. We understand that the cost related
to the visit is to be borne by Cospas-Sarsat.

We also accept that, upon official notification of Cospas-Sarsat, we may be required to re-submit a
unit of the above beacon model selected by Cospas-Sarsat for the testing of parameters chosen at
Cospas-Sarsat discretion at a Cospas-Sarsat accepted test facility selected by the Cospas-Sarsat. We
understand that the cost of the testing shall be borne by Cospas-Sarsat.

We understand that the Cospas-Sarsat Type Approval Certificate is subject to revocation should the
beacon type for which it was issued, or its modifications, cease to meet the Cospas-Sarsat

specifications, or Cospas-Sarsat has determined that this quality assurance plan is not implemented
in a satisfactory manner.

(Name, Position and Signature of Beacon Manufacturer Representative)

- END OF ANNEX L -

units demonstrate the following performances, when subjected to the temperature gradient test in accordance with C/S
T.001:

- Maximum value of the MTS residual frequency variation does not exceed [value] ppb,

- Maximum and minimum values of MTS mean slope, at steady temperature conditions, do not exceed + [value]
ppb/min,

- Maximum and minimum values of MTS mean slope, at changing temperature conditions, do not exceed + [value]
ppb/min.”
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ANNEX M: COSPAS-SARSAT 406 MHz BEACON
TYPE APPROVAL CERTIFICATE (SAMPLE)
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/‘sARSAT

COSPAS

TYPE APPROVAL CERTIFICATE

For a 406 Megahertz Distress Beacon for use with the Cospas-Sarsat Satellite System

Certificate Number: ...xxx

Manufacturer: The ABC Beacon Company, London, UK
Beacon Type(s): EPIRB

Beacon Model(s): ABC-406

Test Laboratory: Intespace, Toulouse, France

Date of Test: January 2005

Details of the beacon features and battery type are provided overleaf.

The Cospas-Sarsat Council hereby certifies that the 406 MHz Distress Beacon Model identified
above is compatible with the Cospas-Sarsat System as defined in documents:

C/S T.001 Specification for Cospas-Sarsat 406 MHz Distress Beacon
Issue 3 — Rev. 6, October 2004

C/S T.007 Cospas-Sarsat 406 MHz Distress Beacon Type Approval Standard
Issue 4 , November 2005

Date Originally Issued: 10 March 2005
Date(s) Amended:

Head of Cospas-Sarsat Secretariat

NOTE, HOWEVER:

1. This certificate does not authorize the operation or sale of any 406 MHz distress beacon. Such authorization may
require type acceptance by national administrations in countries where the beacon will be distributed, and may also be
subject to national licensing requirements.

2. This certificate is intended only as a formal notification to the above identified manufacturer that the Cospas-Sarsat
Council has determined, on the basis of test data of a beacon submitted by the manufacturer, that 406 MHz distress
beacons of the type identified herein meet the standards for use with the Cospas-Sarsat System.

3. Although the manufacturer has formally stated that all beacons identified with the above model name(s) will meet
the Cospas-Sarsat specification referenced above, this certificate is not a warranty and Cospas-Sarsat hereby expressly
disclaims any and all liability arising out of or in connection with the issuance, use or misuse of the certificate.

4. This certificate is subject to revocation by the Cospas-Sarsat Council should the beacon type for which it is issued
cease to meet the Cospas-Sarsat specification. A new certificate may be issued after satisfactory corrective action has
been taken and correct performance demonstrated in accordance with the Cospas-Sarsat Type Approval Standard.

5. Cospas-Sarsat type approval testing requirements only address the electrical performance of the beacon at 406 MHz.
Conformance of the beacon to operational and environmental requirements is the responsibility of national
administrations.

6. This certificate authorizes the use of the registered name mark “Cospas-Sarsat” and of registered trademarks for the
Programme’s logos, for labelling, instruction materials, and marketing of the 406-MHz beacon model identified, but
not for other marketing or sales purposes (i.e., not for general uses beyond this specific beacon model).
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Certificate Number: ...xxx Dated: ...xxx
Operating temperature range: -20°C to +55°C

Battery Details:

Minimum Operating Lifetime:

Transmit Frequency:

Beacon Model Features:

- 121.5 MHz auxiliary radio locating device (50 mW, continuous)

xxx Battery Company, type 123 (4 D-cells), battery chemistry

48 hours V2

406.028 MHz

- Automatic activation mechanism

- Strobe light (0.75 cd, 20 flashes/min)
- Internal navigation device (GPS): manufacturer YYY, model ZZZ
- Encoded position data update interval/range: (e.g., 5 mins/ 4mins 25 sec - 15 min))
- Self-test mode: one burst of 520 ms
- Optional GNSS self-test mode (limited to X times over the life of the battery)

Approved Beacon Message Protocols

Beacon is approved for encoding with the message protocols
indicated with "Yes" and black text below:

USER PROTOCOLS

USER-LOCATION
PROTOCOLS

LOCATION PROTOCOLS

No
No

No

No

No
No
No
No
No
Yes

Yes
No

Maritime with MMSI

Maritime with Radio Call Sign

EPIRB Float Free with Serial
Number

EPIRB Non Float Free with Serial
Number

Radio Call Sign
Aviation

ELT with Serial Number

ELT with Aircraft Operator and
Serial Number

ELT with Aircraft 24-bit Address
PLB with Serial Number
National (Short Format Message)

National (Long Format Message)

No
No

No

No
No
No
No
No
No
Yes

Maritime with MMSI
Maritime with Radio Call Sign

EPIRB Float Free with Serial Number

EPIRB Non Float Free with Serial
Number

Radio Call Sign
Aviation

ELT with Serial Number

ELT with Aircraft Operator and Serial
Number

ELT with Aircraft 24-bit Address
PLB with Serial Number

No
No

No

No

No
Yes
No

No

Yes
No
No
No
No

No

No

No

No

Standard Location: EPIRB with MMSI
Standard Location: EPIRB with Serial Number

Standard Location: ELT with 24-bit Address

Standard Location: ELT with Aircraft Operator
Designator

Standard Location: ELT with Serial Number
Standard Location: PLB with Serial Number
National Location: EPIRB

National Location: ELT

National Location: PLB
RLS Location: EPIRB
RLS Location: ELT

RLS Location: PLB

ELT(DT) Location: ELT with Serial Number

ELT(DT) Location: ELT with Aircraft Operator
and Serial Number

ELT(DT) Location: ELT with Aircraft 24-bit
Address

ELT(DT) Location ELT with Serial Number and
3LD in PDF-2

ELT(DT) Location ELT with Aircraft 24-bit
Address and 3LD in PDF-2

9 This value is declared by the beacon manufacturer, and it may be different from the Minimum duration of continuous operation (specified by
National Administrations or International Organizations).

2 For beacons with an operator-controlled voice transceiver with automatic means restricting the duration of continuous voice-signal transmission
the transmit mode test ‘on” time shall be stated in the Operating Lifetime section of the Type Approval Certificate.
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—END OF ANNEX M —

—END OF DOCUMENT—



Cospas-Sarsat Secretariat
1250 René-Lévesque Blvd. West, Suite 4215, Montreal (Quebec) H3B 4W8 Canada
Telephone: +1 514 500 7999 Fax: +1 514 500 7996
Email: mail@406.0rg Website: http://www.406.0rg
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