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1. SCOPE OF REQUIREMENTS

Aeronautical Radio of Thailand Ltd. (AEROTHAI} will procure the new
Monopulse Secondary Surveillance Radar (MSSR) Mode $ system at Hua Hin
airport for Aerodrome, Approach, and En-Route Air Traffic Control (ATC)
operation.

The Tenderer shall build a new gantry building with 25 meters height which
placed on the side of the old PSR building, has a spiral staircase and an
electric hoist/cargo lift.

The new MSSR Mode S system and Large Vertical Aperture (LVA) antenna is
installed on a new gantry building.

The new MSSR Mode S will use the existing AEROTHAI infrastructure such as
Uninterrupted Power Supply (UPS), Diesel Generator, Fiber optic/Microwave
link.

The 5cope of work includes Supply, Installation, Testing and Commissioning
of MSSR with level 5 Mode S functional, compliant with the provisions of
ICAO Annex 10 Volume 4 latest edition including amendments.

The new MSSR Mode S shall comprise of fully redundant channel solid state
Monopulse Transmitters & Receiver feeding into a LVA Antenna, control &
monitoring system with display, ADS-B receiver fully redundant channel.
Providing support manuals, set of spare parts, set of Special tools, software
recovery package and training.

The system shall receive Mode S Extender Squitter { 1090MHz) target
complying with as a minimum DO-260, DO-260A, DO-260B STANDARD.
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2. S5R MODE S EQUIPMENT
2.1 FUNCTIONAL REQUIREMENTS

2.1.1. GENERAL

2.1.1.1.  The SSR Mode S System shall be able to operate on Mode A, C, S as defined in
ICAQ Annex 10, Volume 4 Amendment 85, as follow.
a) Mode A
b) Mode C
c)  Mode A/C/S all-call
d) Maode A/C only all-call
e) Mode S only all-call
f)  Broadcast
g) Selective (Roll call)
h) ADS-B squitter signal extraction {defined in ADS-B IMPLEMENTATION AND
OPERATIONS GUIDANCE DOCUMENT (AIGD))

2.1.1.2.  The SSR Mode S System shall provide surveillance functions and standard-iength
communication transactions as stated below:
a) Surveitlance altitude request
b) Surveillance altitude reply
¢)  Surveillance identity request;
d)  Surveillance identity reply;
e) Cormm A altitude request;
f}  Comm B altitude reply;
gy Comm A identity request;
h)  Comnrn B identity reply;
) Multi-site All-call Lockout protocols;

j)  Basic data protocols including:
Flight status;
Capability reporting; W
k) Standard length communication protocols:

SSR MODE S PROJECT AT HUA HIN AIRPORT Page-4
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Comm A;

Comm A broadcast;
Ground initiated Comm B;
Air initiated Comm B;
Comm B broadcast;

Enhanced Comm B protocol for level 5 transponders.

2.1.1.3. The SSR Mode S System shall operate on extended length communication

transactions as stated below:

(&)
(b)
(c)
(d)
(e)
()

Comm C;

Comm D

Multi-site uplink Extended Length Message (ELM) protocol;
Non selective uplink ELM;

Multisite downlink ELM protocol;

Non selective downlink ELM

2.1.1.4. The SSR Mode S System shall be capable of providing functionality as listed

below:

(@)
(b)
()
{d)
{e)
{
{9)
{h)
{i)
()
(k)
L

Mode A and Mode C decodes ;
ICAQ 24-bit aircraft address;
Transponder Capability Report;
Automatic Reporting of Aircraft Identification;
Flight Status

Ground Speed

Roll Angle;

True Track Angle;

Track Angle Rate;

Selected Altitude;

Magnetic Heading;

Indicated Airspeed,

(m) Mach Number;

(n)

Barometric Altitude Rate; ﬁw
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(0) inertial Vertical Velocity;
(p) True Airspeed.

2.1.1.5.  The SSR Mode S shall support aircraft identification protocols, including
{a) Aircraft identification reporting;
(b) Aircraft capability reporting;

(c) Change of aircraft identification
2.1.1.6.  The SSR Mode 5 System must have || Code and Sl Code.

2.1.1.7.  The SSR Mode S System shall be able to detect and recognize the special civil
codes 7500, 7600 and 7700.

2.1.1.8. Both channels (active and standby channel) of the SSR Mode S System shall

process data simultaneously, for redundancy.

2.1.1.9. The SSR Mode S System shall carry out the target reports (plots and tracks) to
the AEROTHA! Network and DMK(CMF),

2.1.1.10. False targets due to any of the causes listed below shall be identified { marked)

as false in the category indicated and rejected (ie. not output as real targets):
a) False targets due to multipath;

b) False targets at similar range to, but at different azimuths from, originating

real target at short range (ring around);

) False targets at similar azimuths to, but at increasingly longer ranges from

an originating real target (in-line multipath),

d) False targets split from an originating real target due to Antenna beam
distortion or splitting as a result of multipath or local obstruction diffraction

(splits);

-
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e) False targets with angular separations from an originating target due to
reflection of the interrogations and/ or transponder responses by reflecting

surfaces in the signal paths (reflections).

2.1.1.11. For time sharing, the allocation of channel capacity between Mode A/C all-call,
Mode S all-call and Mode S roll call can be adjusted by AEROTHAI engineers
based upon actual demand.

2.1.1.12. The SSR Mode S System shall be able to produce a single, double, or triple
interlace mode (i.e. A, S, C or A, C, C) on consecutive interrogation pulse trains.

2.1.1.13. The interlaced modes programs shall be selectable on a per sector basis (each
Antenna revolution representing at least 32 sectors).

2.1.1.14. The SSR Mode S system shall be able to interrogate in azimuth selectable IISLS
for Mode A/C all-call and Mode S all-call.

2.1.1.15. The output power shall be able to program as a function of azimuth over a
number of unequal sectors, not less than 32, over 360°, the Sum and Control
powers pertinent to both Mode S all-call and Mode A/C all-call operation.

2.1.1.16, The SSR Mode S system shall be able to operate on RSLS.

2.1.1.17. The Sensitivity Time Control (STC) or an equivalent threshold method shall be
provided and possibly selected either a linear or programmable action.

2.1.2 CONTROL AND MONITORING FUNCTION (CMF)

2.1.2.1. The SSR Mode S System shall be controlled both locally and remotely by the
Control and Monitoring Function (CMF).

2.1.2.2. The Control and Monitoring Function (CMF) Site shall be performed from three
(3) locations, as follows.
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2123

2.1.24,

2.1.2.5.

2.1.2.6.

2.1.2.7.

2.1.2.8.

a) The equipment room at SSR Mode S Site;
b) The equipment room at Hua Hin Control Tower,

c) The surveillance processing room at Surveillance Operations Center at DMK.

CMF at the three locations must have equal functionalities.

The control function of the CMF must be performed from only one location at

a time.

The monitoring function of the CMF shall be available simultaneously at all

locations of CMF.

Unauthorized alterations through the CMF shall be prevented by password
entry.

A disconnection or a failure of the CMF shall not create an interruption to the

operational service.

CMF shall control and menitor all functions and parameters of the SSR Mode S

Systern, as described below:

(@) Turn On/Off the dual Antenna drive motors;

(b) Continue monitoring lubricant of moving parts and generate an alarm when
the lubricant level is below normal. (in case of using cil lubricant)

(©) Generate alarm and cease the Antenna rotaticn when anomaly operation
(such as antenna motor over-heat or over-current) is detected;

(d) Indicate the malfunction of an Antenna Azimuth Sensor.

(e) Select Automatic or Manual changeover between the two (2) Channels;

() Select and monitor operation condition; Active, Stand-by and Maintenance
of the two (2) Channels;

(g) Control and monitor the transmitter peak power output;

(h) Set up the interlace and interval of transmission modes (A, C, S) for ATC
services;

() Determine the dependent site parameter for STC functional;
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() Set up the test target for functionality test purpose;

(k) Select the Plots/Tracks outputs followed by the usage requirement;
() Indicate the status of BITE;

(m) Monitor the system interface availability status;

(n)  Monitor the utilities status;

(o) Configure the Il Code and SI Code.

(p) Modify SDPs data.

(g Control commands issued by operator.

() ADS-B Control and monitoring function.

2.1.29. Al controlled and monitored data shall be exported to electronic files and

printed through a color laser printer at each location as specified in item 2.1.2.2.
2.1.2.10. The CMF shall be displayed in a graphical format.

2.1.2.11. The CMF shall provide the following statistical information (on a Scan or timely

basis):

(a) Information about the data supplied to the ATC:
- Number of Mode S reports;
- Number of SSR reports;
- Number of code swaps;
- Number of reports with duplicated Mode S address;
- Number of test transponders;
- Number of test targets.
- Number of ADS-B reports.
(b) The statistical information of the CPU loading.

2.1.2.12. The BITE shall register the faulty LRU and report through the CMF.
2.1.2.13. Response time of CMF control functions shall be no more than eight (8) seconds.
2.1.2.14. The CMF control functions at each location shall consume network bandwidth

no more than 38,400 bps.
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2.1.3 BUILT IN TEST EQUIPMENT (BITE) FUNCTION

2.13.1  BITE shall be provided for on-line testing and be able to detect any fault
affecting the performance of the SSR Mode 5 System.

2.13.2  The on-line testing of the system shall work without any additional external

test equipment.
2.1.4 TEST TARGET FUNCTION (TTF)

2.1.4.1. The SSR Mode S System shall be able to generate test target(s) in order to check

the functionalities of the system.

2.1.42. When these test target (s) are output to the AEROTHAI Network, the
corresponding ASTERIX Category 48 target report(s) shall be labeled accordingly
with the bit “TST” set within the field 1048/020 “Target Report Descriptor”.

2.1.4.3. Test target(s) shall be enabled or disable to be sent to AEROTHAI Network.
2.1.5 MAINTENANCE DISPLAY FUNCTION (MDF)

2.15.1.  The Maintenance Display Function (MDF) shall be performed at two (2)
locations, as follows.
a) The equipment room at SSR Mode S Site

b) The equipment room at Hua Hin Control Tower
2.1.5.2. MDF at the two locations must have equal functionalities.
2.1.5.3. The MDF shall be able to handle the target loads as specified in 2.2.7.

2.1.5.4. The MDF shall accept and display signals or data from its site in real-time, or
from the data recording and playback facility, consisting of at least:
a) Mode A, C, S raw video signals;
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b}
c)

d)

e)

MSSR Plot and Tracks;

Plot/Track Information;

Mode 5 elementary and enhanced surveillance information (ASTERIX Cat.
48);

Data flagged as anomalies and false plots/tracks.

Information {c), (d), {e) and (f) shall be displayed in a geographical
presentation.

The list of all Mode S aircraft ¢r a single Mode § address at a time {Mode S
address, aircraft 10, height & position)

Can display information {(d) and (e} from active or standby channel.

Print and report target parameters of the selected track.

Playback of recorded MSSR data for analysis of MSSR performance.
Playback of recorded ADS-B data for analysis of ADS-B performance.
External Input data in several ASTERIX categories at least CAT34, CAT48,
CAT21, CAT23 or CAT25.

2.1.55.  The MDF shall provide the operator with the ability to select any combination

from the above list for display.

2.1.5.6. The symbollogy (and/or color) shall be provided to distinguish between

different plot/track types.

2.1.57. A background map facility including Thailand boundary, airways, reporting

points, and Terminal area shall be provided for up to 300 NM. radius of the

origin.

2.1.58. The MDF shall be able to display coverage map files.

2.1.6 DATA RECORDING AND PLAYBACK FUNCTION (RPF)

2.1.6.1.  The RPF shall record and playback of the following data, but not be limited to:

a) ASTERIX CAT 34, CAT 48, CAT 21, CAT23 or CAT25. information (including
plot and track information)
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2.16.2,

2:1:6:3:;

2.1.6.4.

2.1.6.5.
2.1.6.6.

2.1.6.7.

b) Status information such as SSR, ADS-B plot and track.

The Recording feature (REC) shall be designed to provide automatic on-line
recording of all data of 2.1.6.1

This data shall be rapidly recalled for replay and/or offline analysis purposes
without interfering with ongoing recording and all recorded data is time stamped
with UTC time to the granularity required such that events are re-generated
correctly during a replay.

The recording storage shall have the capacity to store data, at minimum, for the
proposed data retention period of sixty (60) days. The data retention period
shall be configurable as desired. At the end of the data retention period, the
oldest data shall be automatically overwritten by the new data being received.
The overwritten data shall still be available on archive media until such time
that the archive media is reused.

The recording data period shall be configurable by time period and file size.
The playback shall be providing capabilities and tools to export short period
replay in suitable format for a replay on widely available media player software.
The recording data storage shall have redundant storage to prevent recorded

data loss.

2.1.7 TIME FUNCTION

2.1.7.1. The Time Function shall provide time information to the SSR Mode S System
for the purpose of synchronization and time-stamping.

2.1.7.2.  The Time Function shall be capable of being interfaced with two (2) GNSS Time
Servers as external sources.

2.1.7.3.  GNSS Time Server shall be received signal at least two (2) different satellite
system references (e.g. GPS, Glonass).

2.17.4. In the event that the GNSS Time Server fails to deliver a time reference, the
Time Function shall revert to the internal clock. This condition shall be reflected
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in the Time Source Status as part of the Station Configuration Status item of the
ASTERIX Categery 34 messages.
2.2 PERFORMANCE REQUIREMENTS

2.2.1 GENERAL
2.2.1.1. The Mode C shall be updated on the track for each Antenna revolution.

2.2.1.2. The target reports shall be sent to AEROTHA! Network for every Antenna

revelution until the track is cancelled.

2.2.1.3. A track shall be initialized and maintained, both upon detection (Mode A and
C and Mode S aircraft) or upon receiving supplementary data (Mode S aircraft

only).

2.2.1.4. A track shall be cancelled when the track is not in the cone of silence and has

not been updated within three Antenna revolutions.

2.2.1.5. During channel changeover, the 55R Mode S System shall continue service

without any corruption to the output surveillance data.

2.2.1.6, The overall false target report ratio shall be less than 0.1%, measured over

50,000 target reports.

2.2.1.7. The averall multiple target report rate, measured over one hour, shall be less

than one target per scan on average.

2.2.1.8. Mode A code and BDS 2,0 shall automatically be extracted by the SSR Mode
S System when the last measured position of the track is older than 18

seconds.
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2.2.1.9.

2.2.1.10.

2.2.1.11,

22112

When SSR Mode S System ceases to operate (due to complete power failure
etc.), it shall be able to recover (upon the power return) automatically and

maintain the operating condition before the interruption.

The performance requirements shall be met with all sites operational
parameters set following commissioning inclucing antenna tilt, gain time

control and any other variable thresholds.

The SSR Mode S Systemn shall process up to four discrete, mutually overlapping
replies simultaneously and rejecting all possibte phantoms produced by them,

including C2/SPI phantoms.

The maximum drift of the internal clock shall be tess than 20 milliseconds per

month.

2.2.2 AVAILABILITY

2.22.1.

2.22.2.

2223,

By using the formula given below, the operational availability A (o) of coherent

and full radar data from the MSSR Mode S system shall be greater than 99.98%.
NZ 7
Dy ==
T HFR
MTBF = Mean Time Between Faitures in hours.

MTTR = Mean Time To Repair in hours.

The Tenderer shall state the values of MTBF and MTIR for their use to

catculate A(o).

The MTBF and MTTR in hours and the Availabitity shall be clearly shown in
either each block diagram or in a list showing the equipment breakdown to
functional unit level, with identification of specific common failure mode (e g,

switch over equipment).

2.2.3 RADAR COVERAGE
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2.23.1. The $SR Mode S System shall provide continuous coverage through 360° of
azimuth and over a range of 0.5 NM to at least 256 NM at 12 rounds per minute
(rom) in clear line of sight. (for each Mode A/C, S as specified in 2.1.1.1)

2232 The SSR Mode S System shall meet the proposed detail in the horizontal
surveillance coverage diagrams at the following altitudes: 1000, 1500, 2000,
3000, 5000, 7000, 10000, 15000, 20000, 30000, 40000 feet where the antenna
at the actual location:

2.233. The vertical coverage shall be up to at least 66,000 ft.

2,24 DETECTION

2.24.1. Mode A/C probability of detection shall be greater than 97%., measured over
50,000 reports.

2242 Mode S probability of detection shall be at least 99%., measured over 50,000
reports. The 99% probability of detection shall be achieved in roll call with,
on average, 2 GICB reguests per aircraft.

2.24.3, Mode A only probability of correct and valid code detection shall be greater
than 98%., measured over 50,000 reports.

2.244, Mode A only probabitity of correct and valid code detection shall be greater
than 92% when they are overlapping (separatec in range by < 2NM}),, measured
over 50,000 reports.

2.2.4.5. Made C only probability of correct and valid code detection shall be greater
than 96%., measured over 50,000 reports.

2.2.4.6. Mode S only probability of correct and valid code detection shali be at least
999%, measured over 50,000 reports.
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2.247.

2.24.8.

2.249.

2.24.10.

2.2.4.11,

22412

2.24.13.

2.24.14,

The percentage of incorrect but validated Mode A codes shall be lower than

0.1%.

The percentage of incorrect but validated Mode C codes shall be tower than

0.1%.

Within a separation window area of 0 NM to less than 0.05 NM in range and 0°
to 0.6° in azimuth, the overall probability of detecting two Mode A/C targets
shall be at least 60%.

Within a separation window area of 0 NM to less than 0.05 NM in range and 0°
to 0.6° in azimuth, the overall probability of detecting two Mode A/C targets
with correct and valid Mode A, Mode C codes shall be at least 30%.

Within a separation window area of greater than 0.05 NM to less than 2 NM in
range and by less than 0.62 in azimuth, the overall probability of detecting two

Mode A/C targets shall be at least 98%.

Within a separation window area of greater than 0.05 NM to less than 2 NM in
range and by less than 0.6° in azimuth, the overall probability of detecting two
Mode A/C targets with correct and valid Mode A, Mode C codes shall be at
least 90%.

Within a separation window area less than 2 NM in range and by more than
0.6° and by less than 4.8° in azimuth, the overall probability of detecting two
Mode A/C targets shall be at least 98%.

Within a separation window area less than 2 NM in range and by more than
0.6° and by less than 4.8° in azimuth, the overall probability of detecting two
Mode A/ C targets with correct and valid Mode A, Mede C codes shall be at
least 98%.
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2.24.15.

2.24.16.

2.2.5

2251

2252

2253

2254

2.25.5.

2.256.

No more than one message segment containing false data of a Comm B or

Comm D reply shall be delivered from SSR Mode S System in 107 messages.
The overall jump rate as being reported with the nurber of jumps divided by
number of detected target reports shall be < 0.05%.
Note Jumps are target reports with position error higher than 1 degree in
azimuth or 700 meter in range.

SURVEILLANCE POSITION ACCURACY

The slant range bias for any Mode shall be < 1/128 NM.

The slant range random errors of Mode A/C shall be < 30 meters RMS (1 sigma)

The slant range random errors of Mode S shall be < 15 meters RMS (1 sigma)

The azimuth bias for elevation angles between 0° and +6° of any modes (A, C

cr S) shall be < 0.022°,

The azimuth bias for elevation angles between 6° and 10° of any modes (A, C

or §) shall be < 0.033%,

The azimuth random errors of any modes (A, C or S} shall be < 0.068°.

2.2.6 RANGE AND AZIMUTH PRECISION

2.26.1.

2.26.2

2.2.6.3.

The range precision shall be < 1/128 NM at allt ranges.

The azimuth precision shall be < 0.022° at all ranges and azimuths.

The OBA precision shall be < 0.022°.

2.2.7 TARGET LOADS
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The SSR Mode S System shall be able to process at least 900 transponder
equipped aircraft and distribution of targets from 0.5 NM to 256 NM within

one antenna revolution.

2.2.8 PROCESSING CAPABILITY

2.28.1. Each processor shall not be utilized for more than 50% of processing time at
%00 transponder equipped aircraft targets load within one antenna revolution.

2.2.8.2. At 900 transponder equipped aircraft targets load, the amount of Random Access
Memory (RAM) and disk storage in used at any time shall not exceed 50% of
that available capacity.

23 SPECIFIC REQUIREMENTS

2.3.1 GENERAL

2.3.1.1. The pulses shape of the modes in item 2.1.1.1 shall be defined in ICAO Annex
10 Volume 4 amendment 85.

2.3.1.2. The carrier frequency of all interrogations (uplink transmission) shall be 1,030 +
0.01 MHz.

2.3.1.3.  The minimum over-all receiver bandwidth shall be at least + 4 MHz at the 3 dB
points,

2.2.1.4. Mode A/C all-call period shall be selected for constant or stagger which stagger
may be a fixed sequence, random or pseudo random.

2.3.1.5. Variaticn of the interrogate and control output powers shall allow a power
variation at least over the range from maximum power to 12dB below maximum
power.
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2.3.1.6.

2317

23.18.

2319

2.3.1.10.

2.3.1.11

2.3.1.12

Output power variation step for both interrogate and control channels shall be

no greater than 2.0 dB with an accuracy of « +/- 1.0 dB.

The Pulse Repetition Frequency (PRF) for MODE A/C all-call and Mode $ all- call
period shall be adjustable from 50 Hz to 250 Hz with increments no greater than

1 Hz.

ISLS shall be able to interrogate by transmitting both pulses P1 and P2 on the

Controt channel.

The receiver sensitivity shall be better than -85 dBm.

The isolation between channel A (1} and channel B (2} ports shall be greater
than 40 dB.

The isolation between ports of the same channel (i e., with the receiver

disconnected) shall be greater than 70 dB.

The SS5R Mode S System shall include the high-power radio frequency (RF} port

for RF injection and measurement purposes.

2.3.2 SYSTEM ARCHITECTURE

2.3.2.1.  The conceptual of SSR Mode S Project, the SSR Mode S System and network
configuration are illustrated in Figure 1, 2 and 3 respectively.

2322, The SSR Mode S System shall be Monopulse type.

2.3.23.  The S5R Mode S and ADS-B System shall be dual channel, channel A (1) and B
(2), complete with changeover capability.
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2324,

2325

2326

2327,

The SSR Mode S and ADS-B System shall incorporate the necessary fault

detection circuitry and switchover to the available channel.

The SSR Mode S and ADS-8 System shall be equipped with an auto/manual

switchover capability.

Fach channel shall operate on any of the three conditions:

a) Active: the channel is used for the operation.
b) Stand-by: the channel is switched on and normally available for operation;
¢) Maintenance: the channel is under maintenance and is not available for

operation,

The SSR Mode S and ADS-B Systemn shall retain their selected state in the

absence of control signals and power supplies.

2.3.3 ANTENNA SUBSYSTEM

2.33.1. The Contractor shall supply one Large Vertical Aperture {LVA) Antenna providing
Monopulse sum and difference channels with an additional omnidirectional
control channel, suitable for the 558 Mode S System.

2.33.2. The LVA Antenna shall produce azimuth beam width between 2° and 3° at half
power point {-3 dB).

2.3.3.3.  The peak gain of the LVA Antenna shall not less than 26.0 dB relative to a
losstess isotropic radiator.

2.33.4. The LVA Antenna shall operate in 4-pulses: Improved Interrogation Side Lobe
Suppression (ISLS) and Received Side Lobe Suppression (RSLS) mode.

2.3.35. Voltage Standing Wave Ratio {VSWR) of the RF path shall be less than 1.5:1.
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2.3.3.6.  The insertion loss in RF path between the LVA Antenna and the SSR Mode S
active channel shall be less than 2.0 d8.
2.337. Fornormal operaticn, the Antenna shall be rotated by the Antenna drive mators
at 12 rounds per minute (rpm).
2.3.3.8. The Antenna turning rates shall be adjustable up to 15 rpm.
2.3.3.9.  Under normal conditions, the Antenna shall be driven by duplicated motors
simultanaously.
2.33.10. In case of one motor fails, the other single metor shall be able to drive the
Antenna.
2.3.3.11. AEROTHAI engineer shall be able to select either one of the two motors to drive
the antenna, or both motors simultanecusly.
2.3.3.12. AAS {Antenna Azimuth Sensor) shall be optical encoder type which is specified
in item a), or inductosyn type which is specified in item b) as follow.
a) Optical Encoder technical requirement;
- Azimuth Count Pulses (ACP} and North Reference Pulse (NRP) shall be
generated by two Antenna Azirmuth Sensors,
- The ACP shall be at least 14-bit resclution without using interpolation
techniques.
- The NRP output shall be able to align within 1 ACP of the geographical
North.
- The AAS shall be aligned to within 1 ACP of each other AAS.
- Each AAS shall provide ACP and NRP for both active and stand- by
channels.
= The AAS shall have an MTBF of not less than 50,000 hours.
b)  Inductosyn technical requirement;
- The AAS shall provide dual channel outputs for the ACP and NRP.
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- Each AAS channel output shall provide ACP and NRP for both active
and stand-by channels.

- The AAS shall have an MTBF of not less than 100,000 hours.

2.3.3.13. The Contractor shall supply and install the obstruction light (double lamp type)

at the RADAR tower in accordance with latest |CAO ANNEX 14 standards.

2.3.4 MDF WORKSTATION

2.34.1.

2.34.2.

The MDF Workstation shall include a multi-function keyboard, meouse, a display
with the size of greater than 32 inches measured diagonally, resolution at least
4K with 144Hz Refresh Rate or higher and the working chair and desk fitted to

all the mentioned equipment.

The MDF hardware shall make use of a COTS workstation with a COTS operating

system.

235 CMF WORKSTATION

2.35.1. The CMF Workstation shall include a multi-function keyboard, mouse, display
with the size of greater than 24 inches measured diagonally, IPS Panel with 144
Hz refresh rate or higher and the working chair and desk fitted to all the
mentioned equipment.

2.352. The CMF hardware shall make use of a COTS workstation with a COTS operating
system.

2.353. SNMP protocol
a) The SSR system operational status shall be updated by Simple Network

Management Protocol (SNMP) over Ethernet port.

b) The SSR system shall have SNMP management.

2.354. The color laser printers for CMF shall be supplied at the locations, as follows.
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a) The equipment room at SSR Mode S Site
b) The equipment room at Control Tower

c) The surveillance processing room at Surveillance Cperations Center at DMK,

2.3.6 GNSS TIME SERVER

2.36.1.

2.3.6.2.

2.36.3.

Two (2) sets of GNSS Time Server with GNSS receiver shall provide time

[nformation to the Time Function.

The GNSS Time Server shall supply timing information through Ethernet 1000
Base-T LAN port with standard Network Time Protocol {NTP) v2, v3 and v or
better,

GNSS Time Server shall be received signal at least two (2) different satellite

system references (e.¢. GPS, Glonass).

2,37 SITE DEPENDENT PARAMETERS (SDP)

Site Dependent Parameters (SDPs) shall be printed out and exported to file and

recovered from backup file.

2.3.8 DATA TRANSMISSION

2.38.1.

2,382

2.38.3.

The surveillance data output shall be sent {o AEROTHAI NETWORK ( dual

channels).

ASTERIX Cat 34, Cat 48, Cat 21 ,Cat 23 or CAT25 and Cat 247 format shall comply
with the requirements of EUROCONTROL All Purpose Structure information
Exchange. ( Follow the list ASTERIX Categories and their statuses at

https://www.eurccontrol.int/asterix, update on 23 November 2021)

The surveillance data output shall be conformed with standard UAP (User

Application Profile} as specified in 2.3.8.2.
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2384

2.3.8.5.

2386

2.38.7.

2,3.8.8.

The AEROTHAI engineer shall be able to select to send any data item of each
Asterix Category as specified in 2.3.8.2.

The network protocol for transmitting the surveillance data shall be UDP/IP

{unicast or multicast over IPvd or IPv&), TCP/IP (client or server over iPvg or IPv6).

For multicast, the destination ( Multicast address and UDP port) of each
surveillance data output (CAT 34/48 and CAT 21/23 or CAT25/247) shall be
separated into different logical port, and independently configurable by
AEROTHAI Engineer.

ADS-B target report in compliance with ASTERIX category CAT 21 version 0, 23,
2.1 and any version and the system shall allow operator/engineer to select the

output data format edition.

The IPvd, Pv6, TCP, and UDP protoceols shall comply respectively with the I[ETF
RFC 791, 2460, 793 and 768.

2.3.9 ENVIRCNMENTAL CONDITIONS

2.3.9.1. Internal Conditions.

(@) Any equipment housed within the equipment room at the site shall operate
and maintain its full operational performance under the following
conditions:

- Temperature; +10°C to +40°G
- Relative Humidity : 909%,
(b} COTS equipment may be employed in the equipment room, the
following condition shall be considered acceptable for that equipment:
* Temperature +10°C to +40°C;
» Relative Humidity : 80%;
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2.3.9.2. External Conditions

(a) Any equipment not housed within the equipment room(s) including LVA
antenna, turning gear together with any pedestal mounted electronics
shall operate and maintain its full operational performance under
following conditions:
- Ambient Air Temperature: 0°C to +50°C;
- Relative Humidity: Up to 1009%;
+ Driving Rain: Up to 60 mm/h;
- Wind resistance: In operation, bursts up to 160 km/h;
-+ Wind resistance: In survival, bursts up to 220 km/h;

(b) All external equipment Antenna and turning gear shall be resilient to salt

atmospheres.
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3. DUAL CHANNEL MODE S AND ADS-B SITE MONITOR

3.1 FUNCTIONAL REQUIREMENTS

The Tenderer shall propose the product brochure or datasheet including the

information below ;

(a)
(b)
(c)
(d)
(e)
®
(g)
(h)
0]
)
(k)
L

(m)

Operation in Modes 3/A, C and §;
Built in test and fault reporting;

User selectable attenuator from 0 to 50 dB range in 1 dB step;

Surveillance Identifier (SI) Capability;

Flight ID integrated into transponder controller;
Interrogation Modes 3/A, C, S Level 3;

User-selectable Altitude shall be at least 66,000 ft.
Support Mode S Formats 0, 4, 5, 11, 16, 20, 21, 24;
User-selectable range delay 0.3 - 250 NM. in 0.1 NM. steps;
User selectable 24-bit ICAO aircraft address;

User selectable Mode 3/A Code.

User able to set BDS registers as follow:
+ Aircraft/Flight Identification BDS 2,0;

- Selected Altitude BDS 4,0;

+ True Track Angle BDS 5,0;

* Ground Speed BDS 5,0,

* True Airspeed BDS 5,0;

+ Own Magnetic Heading BDS 6,0;

* Mach;

* Roll Angle;

+ Indicated Airspeed;
- Barometric Altitude Rate;

- Inertial vertical velocity;

ADS-B 1090 Extended Squitter
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3.2 SPECIFIC REQUIREMENTS
(a) Fully solid state;
(b) Madular construction;
(c) Directional Antenna;
{(d) AC input 220 VAC£10%, 50 Hz;
(e) UPS backup available for at least 30 minutes;
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4, NETWORK AND COMMUNICATION REQUIREMENTS

4.1 GENERAL

4.1.1, Network and communication systems shall be used for transmitting and receiving
of plots/tracks/CMF/MDF data between SSR Mode S Site, equipment room at Hua
Hin Control Tower, AERCTHAI Network.

4.1.2. Network and communication systems shall be designed in accordance with Figure
3, Annex C.

The Tender shall be responsible for interfacing between SSR L-3 switch at Control
Tower and AEROTHAI Network with 1000 Base-T interface.

4,1,3. The Tender shall be responsible for interfacing between SSR L-3 switch at BACC
and AEROTHAI Network with 1000 Base-T interface for BACC network equipment
room.

4.1.4. The communication media between SSR Mode S Site and Hua Hin Control Tower
such as fiber optic cable, microwave links will be provide by AEROTHAI,

4.2 NETWORK EQUIPMENT REQUIREMENTS

4.2.1. Layer-3 Ethernet Switch (per unit)

4.2.1.1. Functional Requirements

(@) The MAC address shall be configurable and shall support not less than
30,000 MAC address entries;

(b) The total number of IPv4 routes not less than 10,000 routes;

() The maximum transmission unit (MTU) shall be configurable;

(d) The mode of operation shall be trunk and access;

(e} IP routing function for IP unicast routing protocols (Open Shortest Path First
[OSPF], and Border Gateway Protocol Version 4[ BGPv4], Enhanced Interior
Gateway Routing Protocol [EIGRP]) shall be supported;
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(f

(8)
(h)

Must have internal redundant AC power supply, (hot-swappable power
supply type) 110 - 240VAC, 50 - 60 Hz
The total number of IPv6 routes not less than 5,000 routes;

Must have stacking module.

4.21.2, Performance Reguirements

(a)
(o)}
(o)

The Switching capacity shall be at least 150 Gbps;
The forwarding rate or throughput shall be at least 90.0 mpps;
The stacking bandwidth or stacking throughput shall be at least 320 Gbps

and stacking member shall be at least 8 members.

4.2.1.3. Specific Requirements

(&)

(b)

{c)
(d)

{e)

()
()

(i)

1)

A minimum of twenty- four (24) Ethemet 10/ 100/ 1000 ports RJ- 45
connectors shall be provided,

Four {4) small form-factor pluggable (SFP) slots or SFP+slots and two (2)
SFP-Lx module (Same brand as layer -3 Ethemet Switch 4.2.1) shall be
available as minimum;

A minimum of four (4) Gigabytes (memory not less than) shall be available;
Switch shall provide the setting up of active and backup interface, which
can provide Layer 2 failover redundancy without the use of Spanning Tree
Protocol (STP);

For bridging on Gigabit Ethernet ports, the MTU supported shall be at least
9018 bytes (Jumbo Frames);

Standard support including IEEE802.1D, IEEE802. 1w, IEEE80Z.15, IEEEBOZ.1p,
|[EEEB02.1Q, [EEE 802.1X pert authenticaticn and {EEE802.3ad

Have USB port and console port not less than 1 port

Management support includes TELNET, SSH, SNMP, RMON and Web- based
or WebU!.

Certification UL (UL 60950), CSA {CSA 22.2), CE mark, FCC Part 15 (CFR 47)
Class A

The device must be able to be installed on Rack 19 inch.

SSR MODE S PROJECT AT HUA HIN AIRPORT Page-29

February 2025

/i



5. SPECIAL TOOL. REQUIREMENTS

5.1 The Tenderer shall supply the tools which are required for the following
maintenance procedure:
(a) Azimuth drive motor replacement;
(b) Rotary joint replacerment;
{c)  Main bearing replacement;
(d) Antenna Tilt Mechanism;

(e) Suitable locking devices;
5.2. The Tenderer shall supply the tool for the MDF background map creation.

6. ANTENNA TOWER

The Tenderer is required to construct a Self-Support Tower for the SSR Antenna

system and procure various related systems with the following minimum specifications:

6.1 GENERAL
6.1.1. Characteristics and Structure of Antenna Tower

6.1.1.1. The tower shall be Self Supporting Tower type, meaning it does not require guy
wires for support. The base structure is a rectangular steel framework,
appropriately sized for antenna installation. The height from the ground to the
working platform is no less than 25 meters. The height from the working platform
to the antenna approximately 2 meters. However, these specifications may vary

depending on the design provided by each manufacturer.

6.1.1.2. The standards and specifications used in designing the tower and its
components include the following:
a) EIA/TIA-222-G (ELECTRONIC INDUSTRIAL ASSOCIATON 222-G)
b)  AlS (AMERICAN INSTITUTE CF STEEL CONSTRUCTION)
¢)  ACI (AMERICAN CONCERN INSTITUTE)
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d)

e)

JIS (JAPAN INDUSTRIAL STANDARD)
EIT (ENGINEER INSTITUTE OF THAILAND)

6.1.1.3. Antenna design criteria

a)

b)

o)

d)

e)

DESIGN WIND VELOCITY (WORKING STRESS DESIGN)

The structure of the SSR tower and the foundation’ s calculation list must
be shown demonstrating the ability to withstand wind forces at a minimum
wind speed of 160 kilometers per hour acting on the antenna tower and all
related equipment.

DESIGN LOADING

The design must be compliant with the SSR manufacturer, ensuring the
ability to support the weight of the antenna, signal cables, and other related
equipment.

SAFETY FACTOR

The safety factor for the structure of the antenna tower and the antenna
foundation must comply with the EIA/TIA-222-G specifications.
ALLOWABLE STRESSES

The allowable force unit of the steel structure must comply with the
EIA/TIA-222-G and AISC specifications.

SWAY AND TWIST

The sway and twist of the antenna at wind speed of not less than 113 km/h

must not exceed +5 degrees or -5 degrees,

6.1.1.4. The height from below Antenna base to Rotary joint should not exceed 2.5

meters to ensure that maintenance personnel can safely work on the cable drive

system. This must comply with the design standards specified by each

manufacturer.

6.1.1.5. The connection and the assembly of antenna tower structure using bolts must

include nuts along with spring washers and plain washers.
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6.1.1.6.

6.1.1.7.

6.1.1.8.

6.1.1.9.

6.1.1.10.

6.1.1.11,

The steel material of the antenna tower must comply with either the JIS
(Japanese Industrial Standards) or the TIS (Thai Industrial Standards) or the MTM
standards. Additionally, copies of documentation specifying the steel standards

must be provided.

The steel structure of the antenna tower, including all associated components,
must undergo a Hot Dip Galvanizing coating process once the production is

completed.

The steel structure of the antenna tower, including components like bolts,
washers, and nuts, after cutting or drilling, must undergo a Hot Dip Galvanizing

coating process.

The antenna foundation must be designed to be suitable for the installation site
conditions. The foundation shall be certifying the design by the civil engineer
who hold a professional practice license in civil engineering not lower than
professional engineer level to show that the foundation is structurally strong
and compliant with the antenna tower standards according to relevant

regulations or laws.

The pile must be a prestressed concrete pile or drilled piles. The cement used
in the construction of the foundation must be new and possess a compressive
strength of not less than 240 kilograms per square centimeter. The reinforcing
steel used for the construction of this foundation must comply with TIS
standards. Once bent, there will be no signs of damage or breakage. Must be
new and unused before. The number of piles and their depth must be in
accordance with the specifications set by the designing engineer based on the

soil test analysis as the primary data for the design.

Antenna tower Sub-component

a) The stairs, used for walking up and down the antenna tower, must be an
integral part of the structure. It should be installed inside the steel

framework, running along the entire height of the antenna tower. The ladder
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b)

c)

d)

rungs should be of a U-Shaped Stair design with appropriate handrails to
prevent fall. Ensuring stability, strength, and safety for personnel working
on the tower,

The cargo lift or electronics hoist must be a Single mast lift with the size of
not less than 160x130 cm. installed in conjunction with the steel structure
and must be capable of transporting items from ground level to the work
platform area with loading capacity not less than 200 kilograms.

The feeder Rack must be constructed using L-shaped steel (Angle Equal
leg), extending along the entire height of the steel structure. It must be
installed parallel to the ladder including a feeder rack (signal cable tray)
leading to the building/ house or room where the communication station
equipment is installed.

The work platform must be installed on top of the antenna tower with a
surrounding guardrail which has minimum height of 1 meter. The platform
surface must be constructed using sturdy and secure steel grating to ensure
stability and safety for personnel working on it. Additionally, The size of
work platform area must be appropriate to the size of the antenna and
provide sufficient space for maintenance tasks. It must be structurally

stable, strong and safe for personnel.

6.1.1.12. Painting

a)

b)

The Painting of Antenna towers must comply with the regulations of the
Civil Aviation Authority of Thailand (CAAT), According to the Standards for
Aerodrome Material, Edition 37. According to these standards, the color
scheme for the tower should use orange and white or red and white. The
topmost and bottommost sections of the steel structure must be painted
orange/red. The tower must be primed before applying the paint, with a
minimum of one coat and a topcoat of no less than one layer.

The paint used should be Acrylic Water Base Enamel or an equivalent
product specifically manufactured for high tower painting. The color shades
must adhere to the standards specified by the Federal Aviation
Administration (FAA).
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6.1.2,

6.1.2.1,

6.1.2.2.

6.1.2.3.

c)

The paint must be product of the brands such as Rust- Oleurn, Dimet,

Wattyl, ROHN or equivalent, specifically designed for high tower painting.

Tower Installation

The Contractor must conduct a site survey for the installation of the antenna

tower, which includes measuring the field strength using standardized and

reliable measuring instruments, and preparing the measurement result report on

the date of the survey. Furthermore, the survey activities must be carried out

with the participation of AEROTHAI personnel.

The Contractor must provide and install an obstruction light or aircraft warning

system in accordance with the regulations of the Civil Aviation Authority of

Thailand (CAAT) and other relevant Thailand authorities. The system should

meet the minimum specifications, including:

a)

b)

The Obstruction Light system must be of the type that displays a red signal.
Obstruction Light system must be single-lamp type with LED light bulbs
designed for use with alternating current {AC) power in range of 220-240
VAC, 50-60 Hz. The power cable requires the use of VCT (Vinyl Cord Tough)
cables with a minimum size of 2x1.5 square millimeters. The power cable
Length is according to actual use.

Must has a control system that capable to control flashing, on/off, day/night
automatically. The control system must be capable to set interval flashing
or steady illurination.

The obstruction light must be installed on every side of the work platform
where ease to maintenance or repair when the light bulb is damaged. In
case of the obstruction light installed above the antenna, the Tenderer shall
prove that the obstruction light will not interfere with the signal propagation

of radar system.

The Contractor must provide and install one complete set of the Air Terminal

kit to protect against damages caused by lightning strikes or electrical surges to

the devices and equipment of the remote-control station.
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6.1.2.4. The Tenderer is responsible for procuring and installing the down lead

a)

b)

)

)

The down lead shall be a 70 square millimeters copper conductor with a
black insulation.

The Down Lead must be installed downlead from the Air Terminal down
to the ground and must be connected to the Air Terminal using Exothermic
welding method.

The down lead should be secure to the antenna structure by using clamps,
with each clamp securing the electrical cable at intervals of 1.5 meters or
less. Then, the down lead must run along the antenna structure to the
lightning ground system.

The Tenderer shall apply a rust- proof paint at every point where an
Exothermic welding is made and born the down lead cable to the antenna

structure to disperse currents in the event of a lightning strikes.

6.1.3. Lightning Ground

6.1.3.1. The grounding rods must have a diameter of not less than 1.5 cm with a length

of not less than 3 meters per rod. The grounding rods must be buried at each

corner of the antenna tower. The connection shall connect by using copper

grounding wires with a minimum size of not less than 70 square millimeters

embedded in trenches with a depth not tess than 50 cm around the antenna

tower. Each grounding rod shall connect to the corresponding leg of the antenna

tower at each side using the Exothermic Welding method.

6.1.3.2. Before backfilling the grounding rod trenches, The Bentonite mixed with water

should be used to coat the grounding rods and wires to ensure complete

adhesion between the surface of the grounding rod and the surrounding soil.

6.1.3.3. The end of the down lead should be connected to the grounding rod using the

Excthermic Welding methed.
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6.1.3.4.

6:-315:

6.1.4.

A hand hole at the top of each grounding rod must be installed, complete with
a cover and a handle for easy opening and closing. The hand hold should be
made of rust-proof metal, equipped with a nameplate indicating the ground

resistance value obtained.

Measure the ground resistance value of each grounding rod using an Earth Tester
that capable of providing detailed readings down to 0.01 ohms. The measured

ground resistance value must not exceed 5 ohms.

The surge protection

6.1.4.1.  The surge protection system for the AC power line should be installed in series
or parallel configuration before the telecommunication equipment, following
international standards such as IEC (International Electrotechnical Commission),
IEEE (Institute of Electrical and Electronics Engineers), or Thai Engineering
Standards. The technical specifications for the surge protection system are as
follows:
a) Nominal Voltage: 230 Volt, 50 Hz (L-N)
b) Max. Continuous Voltage: above 275 VAC
c) Al mode: L-N, L-PE, N-PE
d) Max. Surge Current: above 50 kA/Phase at 8/20 ps
e) Voltage protection level < 680V at 6 KV 1.2/50us & 3 KA 8/20 ps
f)  Protection stage: MOV / LC Filter / MOV
g) Display: LED display power and status
h) Response Time: Instantaneous
i) Earth leakage: < 500 pA
j)  Enclosure: metal housing module/TS35 DIN rail

6.1.42. Surge Protector for AC power line must be installed in front of
telecommunications equipment to protect against surges with a voltage of 230V,
single-phase. The device must have a digital display showing the operational
status (% active) and complies with the standards IEC 61643, UL 1449, I1SO
9001:2008 (JAS-ANZ).
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6.2 OTHER REQUIREMENTS

6.2.1.  The Contractor must use materials or equipment produced domestically no less
than 60% of the value of the materials used (if applicable). A procurement plan,
as specified in Appendix 1, must be prepared, and submitted to the buyer within

30 days from the date of contract signing.

6.2.2. The design of the structure to support the antenna, the foundation of the
antenna tower, the antenna structure, including all relevant components
involved in the assembly and installation of the antenna, along with calculations
and designs, must be carried out by civil engineers hold a professional practice
license in civil engineering not lower than professional engineer level. The civil
engineer also must certify the blueprints and calculation lists. Additionally, the
civil engineer must supervise the installation of the antenna and obtain
construction permits or the antenna installation permits from all related

government authority.
7. CONDITIONS OF CONTRACT
7.1 TECHNICAL TRAINING

7.1.1 The Tenderer shall propose and detail the training course including, at a
minimum:
- Course syllabus

- Training period

7.1.2 The detailed course syllabus shall be provided to AEROTHAI to review and agree
at least 30 days before the start of training. Any changes and recormmendations

from AEROTHAI must be correct within this period.
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Factory Training

7.1,3 The Tenderer shall propose the number of factory training at least ten (10)

consecutive working days at the manufacturer factory.

7.1.4  The number of factory training attendees shall be as a minimum nine (9) people.

7.1.5 The factory training program shall include the following topics as a minimum:

a)
b)
c)
d)

e)

f

SSR Mode S System : Enhanced Surveillance and relevant systems.
System description, detailed functional and including data flows.
How to change the system configuration and site dependent parameters.
Install, reinstall, and perform replacement for hardware and software of the
SSR Mode S and ADS-B Systern.
System functional operating, interpreting system, BITE status and meaning.
Hardware and software configuration.
Routine maintenance, troubleshooting and fault location.
Performance tests of the SSR Mode S. and ADS-B System.
Running and interpreting diagnostic software.
Network devices, protocols and data format definition.
Software installation and setup.
Create the background map and surveillance coverage map for maintenance

display function.

7.1.4 The costs associated with travel expenses, accommodation, and other relevant

budgetary for attending the training shall be the responsibility of AEROTHAI

Onsite Training

7.1.5 The Tenderer shall provide on the job training class of at least ten {10) consecutive

working days at Hua Hin Airport.
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7.1.6 The onsite maintenance training shall include the following topics as a minimurn:
System maintenance, System configuration modification, System diagnosing

troubleshooting, and spare parts replacement.

7.1.7 The training on system configuration shall include topics on adjusting the

configuration parameters of the MSSR and ADS-B system,

7.1.8  The Tenderer shall provide training on the usage of Tools and Test Equipment as

specified in 5. SPECIAL TOOL REQUIREMENTS.

7.1.9 The number of acceptable training attendees shall be as a minimum ten {10)

pecple.

7.2 Test Procedure Requirement

7.2.1 The Tenderer shall prepare Factory Acceptance test procedure and Site Acceptance
Test Procedure to AEROTHAI to review and agree at least 30 days before the start

of each Acceptance Test Activities.

7.22  The Tenderer shall perform demonstration Factory Acceptance Test to AEROTHAI

Acceptance Test Committee at Manufacturer Factory.

7.23 The Tenderer shall perform a demonstration of the Site Acceptance Test to

AEROTHAI Acceptance Test Committee at Hua Hin airport.

7.3 DOCUMENTATION AND TEST REPORT

7.3.1 The documents shall be provided in both hard copies ( paper) and flash drive (in
document formats, such as Adobe Acrobat, Microsoft Word, or Microsoft Visio

formats} before the Project Completion Date.
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7.3.2. The following is a summary of the type of documentation and the number of hard

copies required:

a) Three (3) sets of consisting of mechanical, electrical, network and circuit
diagrams which are essential for installation, maintenance and repair of the
equipment, including drawings which are needed to identify the
components and cable terminations within the equipment or its sub-units.

b) Three (3) sets of comprehensive installation and equipment instruction
manuals, setting cut in detail the procedures for operation, routine
maintenance, repair of equipment, test and alignment procedures,
including schematics and inter-cabling diagrams.

c) Three (3) sets of instruction manual setting out in detail all component
parts and sub-units of all equipment which includes manufacturer part
numbers or descriptions of any generic component level devices;

d) One (1) original and Two (2) sets hard copies of Factory Acceptance Test
(FAT) report shall be provided at the factory after the completion of FAT.

e) One (1) original and Two (2) sets hard copies of Site Acceptance Test (SAT)

report shall be provided at the site completion.

7.4 SCOPE OF SUPPLY

7.4.1 The following SSR MODE S SYSTEM shall be supplied;

7.41.1 Dual channel SSR Mode S Equipment with functionalities as specified in
Functional Requirements, Performance Requirements, and Specific
Requirements of Technical Specifications iterm 2 (SSR MODE S EQUIPMENT).

7.41.2 Two (2) sets of Software in the electronic media (such as COROM, flash drive
or removable hard disk) for all equipment which is used for installation,
reinstallation, and replacement of hardware.

7.4.1.3 Dual Channel Mode S and ADS-B Site Monitor as specified in Technical
Specifications item 3 (DUAL CHANNEL MODE S AND ADS-B SITE MONITOR).
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7.4.14 The following Network Equipment as specified in Technical Specifications item
4 (NETWORK AND COMMUNICATION REQUIREMENTS).

(a) Network Equipments for SSR Mode S Site
®  Two (2) units of Layer 3 Ethernet Switch.

(b) Network Equipments for Hua Hin Control Tower
®  Two (2) units of Layer 3 Ethernet Switch.

(c) Network Equipments for BACC
o  Two (2) units of Layer 3 Ethernet Switch.

7.4.1.5 All peripheral equipment required to support the operation of the SSR Mode S
System. (Consist of the following)
(@) SSR Mode S Site

. Local CMF Workstation and Display 24 inches 1 unit
»  Color laser printer 1 unit
»  MDF Workstation and Display 32 inches 1 unit

(b) Remote Location (for Hua Hin Control tower and BACC)
. Remote CMF Workstation and Display 24 inches 2 unit
. Color laser printer 2 unit

«  MDF Workstation and Display 32 inches 1 unit

7.4.16 The SSR Mode S System shall be designed to have a service life of at least
fifteen (15) years. (Service Life)

7.4.2 The following special tools in Technical Specifications item 5 (Special Tool
Requirements) shall be supplied;

(@) One (1) set of the Special Tool which are required for the maintenance
procedure;

(b) One (1) set of tools for the MDF background map creation.

7.4.3 The following Spare Parts shall be supplied;
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7.43.1 One (1) set of single channel of the SSR Mode S in the cabinet (s) with complete
wiring ready for operation as in Technical Specifications, Annex C, figure 2 SSR
Mode S Project Configuration.
T A2 One (1) set of the spare parts for the antenna sub-system:
(@) Antenna driving motor with reduction gear,;
(b) Antenna Azimuth Sensor (AAS);
(c) Rotary joint;
{d) Main bearing;
(e) Antenna motor control driving unit
7.4:3.3 One (1) set of RF Change Over unit.
7.43.4 Two (2) Units of Layer 3 Ethernet Switch.
7.43.5 One (1) sets of CMF Workstation for Surveillance Operations Center at DMK.
7.4.3.6 One (1) sets of CMF Workstation for SSR Mode S site and Hua Hin Tower.
7.43.7 One (1) sets of MDF Workstation.
7.43.8 Two (2) sets of GNSS Time Server with receiver and antenna.
7.4.3.9 The Contractor shall provide full operational and technical support and ensure
the availability of Spare Parts for a minimum period of fifteen (15) years from
the date of execution of the Contract in respect of all Equipment supplied
under the Contract.
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ANNEX A: GLOSSARY

°C Degree Celsius

AAS Antenna Azimuth Sensor (or Azimuth Pulse Generator or Encoder)
ACC Area Control Center

ACP Azimuth Count {or Change) Pulses
AEROTHAI Aeronautical Radio of Thailand Ltd.
AlICBs Air Initiated COMM Bs

APC Approach Control

APP Approach Control Office

ASTERIX All Purpose Structured Euro control Radar Information Exchange
ATC Air Traffic Control

ATCC Air Traffic Control Centre

BACC Bangkok Area Control Center

BDS Comm B Data Selector

BITE Built In Test Equipment

BKK Bangkok

Cat1 ASTERIX Category 1

Cat 2 ASTERIX Category 2

Cat 34 ASTERIX Category 34

Cat 48 ASTERIX Category 48

CD-ROM Compact Disk-Read Only Memory
CMF Control and Monitoring Function
COTS Commercial Of The Shelf

ds Decibel

DSTC Digital Sensitivity Time Control

DMK Don Mueang International Airport
ELM Extended Length Message

FRUIT False Replies Unsynchronized In Time
ft Feet (flight level (1FL = 100 ft)

GDLP Ground Data Link Processor

GICBs Ground Initiated Comm Bs

GNSS Global Positioning Satellite
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HDLC High level Data Link Control

Hz Hertz

ICAO Internaticnal Civil Aviation Organisation
ICD Interface Control Document

IEEE Institution of Electrical and Electronics Engineers
I[ETF Internet Engineering Task Force

IISLS Improved Interrogator Side Lobe Suppression
Km/h Kilo meter per hour

KW Kilo Watts

LAN Local Area Network

LCD Liquid Crystal Display

LRU Lowest Replaceable Unit

LVA Large Vertical Aperture (Rotating Antenna)
MB Message COMM - B

Mbps Mega bits per second

MDF Maintenance Display Function

MHz Mega Hertz

NM Nautical Mile (1 NM = 1852 m)

NMS Network Management System

NRP North Reference Pulse

OBA Off Boresight Angle

OBl Off Boresight Indication

PCB Printed Circuit Boards

Pd Probability of Detection

PRF Pulse Repétition Frequency

RAM Random Access Memory

RF Radio Frequency

RPM Rounds Per Minute

RPF Data Recording and Playback Function
RSLS Receiver Side Lobe Suppression

SDP Site Dependent Parameters

SLM Standard Length Message

SPI Special Position Identification
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SSR
STC
TCP/IP
TST
UbP

v
VSWR

Secondary Surveillance Radar

Sensitivity Time Control

Tele-Communication Protocol/Internet Protocol
Test Target

User Datagram Protocol

Volt

Voltage Standing Wave Ratio
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ANNEX B: REFERENCE DOCUMENTS

1. ICAO Annex 10, third edition of Volume IIl & IV (incorporating Amendments 70-85
to second edition).
2. Mode S Subnetwork SARPs described as Volume I, Part 1, Chapter 5 to

Amendment 85 of ICAO Annex 10, including appendices, November 2007.

3. Manual of SSR Systems, third edition (2004): ICAO Doc.9684.
4. Standard STFRDE ASTERIX documents:

(a) EUROCONTROL Standard Document for Radar Data Exchange Part 1 ASTERIX,
SUR.ET1.5T05.2000-STD-01-01, Edition: 1.30, November 2007;

(b) EUROCONTROL Standard Document for Surveillance Data Exchange Part 2b
Transmission of Monoradar Service Messages, SUR.ET1.5T05.2000-STD-02b-01,
Edition: 1.27, May 2007,

(c) EUROCONTROL Standard Document for Surveillance Data Exchange Part 4
Transmission of Monoradar Target Reports, SUR.ET1.5T05. 2000-STD-04- 01,
Edition: 1.16, March 2009.

5. European Mode S ASTERIX Documents :

(a) EUROCONTROL Standard Document For Surveillance Data Exchange Part 5
Category 017 Mode S Surveillance Coordination Function Messages,
SUR.ETZ.5T03.3111-SPC-02-00, Edition: 1.3, January 2009 + Annex A: Co-
ordinate transformation algorithms for the hand- over of targets between
POEMS interrogators;

(b) EUROCONTROL Standard Document For Surveillance Data Exchange Part 6
Category 018 Mode S Datalink Function Messages,
SUR.ET2.5T03.3112-SPC-01-0, Edition: 1.6, April 2007.

6. EUROCONTROL Standard Document for Radar Surveillance in En-Route Airspace
and Major Terminal Areas, Edition 1.0, March 1997 RELEASED issue.
7. ICAQ "Manual on Testing of Radio Navigation Aids: Volume Ill (Testing of Surveillance

Radar Systems): ICAO Doc.8071.

8. ICAO DOC 9871 Technical Provisions for Mode S Services and Extended Squitter,

2008.

9. European Mode S Station Function Specification, SUR/MODES/EMS/ SPE-01 (form.

SUR.ET2.5T03.3114-SPC-01-00), Edition 3.11
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10. EUROCONTROL STANDARD DOCUMENT FOR RADAR SENSOR PERFORMANCE
ANALYSIS
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ANNEX C:

FIGURE
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MORE DETAIL IN FIGURE 1

ETHERNET NETWORK
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Remark: This diagram is
the conceptual diagram of
SSR Mode S System as
stated in the Technical
Specification.

The delivered system shall
provide the same
functionalities as shown in
figure 1
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Figure 2 SSR Mode S Project Configuration. Remark :- &gm@m\dadm%:ddnc%&zm%
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