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A3E
AC
ADA
AEROTHAI
AF
AGC
BCC
BIT
BPF
CCMS
dB
dBc
dBm
dc
DDP
DSiT
EMF
fc
etc.
Hz
ICAO
ICD
IF
kHz
MIB
mA
MHz
MIB
ms
my
mw
NBTC

PTT
ppm
RCMS
RF
rms
RX

Anea

: Amplitude Modulation, Double SideBand, Full Carrier, Voice
: Alternating Current

: Antenna Distributor Amplifier

: Aeronautical Radio of Thailand Ltd.

: Audio Frequency

: Automatic Gain Control

: Bangkok Control Center

: Built-In-Test

: Band Pass Filter

: Central Control and Monitoring System
: Decibel

: Decibel relative to the Carrier
: decibels-milliwatt

: Direct Current

: Delivered Duty Paid

Detection of Simuttaneous Transmissions
: Electro Magnetic Field

: Center Frequency

: et cetera
: Hertz
: International Civil Aviation Crganization

: Interface Control Document

. Intermediate Frequency

: Kilohertz

: Management Information Base

: Milliampere '

: Megahertz

: Management Information Base

: Millisecond

: Millivolt

: Milliwatt

: Office of The National Broadcasting and The

Telecommunications Commission (NBTC)

: Push To Talk

: part per million

: Remate control and Menitoring system
: Radio Frequency

: root-mean-square

: Receijver
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S
S+N/N
SCT
SINAD
SNMP
SQ
TCP/IP
THD
TRX
™
UHF
VAC
Vdc
VDL

d VHF
VSWR
w
MK
PSL TWR
THS TWR
PAE TWR
NAN TWR
PCB TWR
TK TWR
MST TWR

: Second

: Signal plus Noise to Noise Ratio

: Simultaneous Call Transrmission

: Signal plus Noise plus Distortion to Noise plus Distortion Ratio
: Simple Network Management Protocol
: Squelch

: Transmission Control Protocol /Internet Protocol
: Total Harmonic Distortion

: Transceiver

: Transmitter

: Ultra High Frequency

: Alternating Current Volt

: Direct Current Volt

: VHF Digital Link

: Very High Frequency

: Voltage Standing Wave Ratio

: Watt _

: Tungmahamek

: Phitsanulok Tower

: Sukhothai Tower

: Phrae Tower

: Nan Tower

: Phetchabun Tower

: Tak Tower

: Mae Sot Tower
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YaruuAsIazIBEARNRBINI ALY Scope of Specifications 289 U

1. 60 sets of VHF radio transmitters. Each set has the following features.

1) The VHF radio transmitter is a rack mountable radio installed on a 19-inch standard size

rack and has a front panel that shows the settings and status of the machine. At least as follows

(1) Show power on/off status

{2) Shows the operating status of the machine (Transmitting Indicator)

(3) Displays the status and errors in the operation of the machine (Alarm Indication
Functions)

(4) Show Channel Frequency status

(5) Displays VSWR errors and alarms

2) The VHF radio transmitter front panel controls shall at least include

(1) local frequency and preset channel selector
(2} local / remote control switch

(3) The microphone socket
3) At least one measuring instrument on the front panel shall provide

{1) all AC and DC voltages that are necessary for fault location
(2) all RF levels that are necessary for tuning and fault location
(3) output power

(4) modulation depth

4) The VHF radio transmitter shall be available for RCMS Remote Control and Monitoring

System (RCMS) Supervision in full accordance with the requirernents of the RCMS Supervision.
5) The VHF radio transmitter shall be available for local control and signaling of

(1) TX Ready

(2) PTT

(3) Power on/off

(@) Built-In-Test (BIT) or Continuous Built-in-Test (CBIT) facilities for enabling immediate

fault location in case of failure.

6) The VHF radio transmitter shall have a built-in ED- 137C Interface with at least 10
Connections, can connect at least 4 RTSP VolP Recorders and has at least 2 Ethernet Ports
(Independent MAC address) and can change Codec G.711 and G.729.
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7) THE VHF radio transmitter shall have RF characteristics. with at least the following.

(1) The radio frequency can be adjusted according to the standard values between
118.000 MHz and 136.975 MHz.

(2} Channel Spacing values can be selected for both 8.33 kHz and 25 kHz.

(3) There is a Single Channel Frequency Oscillator, Synthesizer Oscillator type.

(@) The Frequency Error value is not more than = 0.3 ppm working under an
environment of temperature 10-40 degrees Celsius and relative humidity not less
than 70 percent (70%).

8) The VHF radio transmitter shall have Modulation with at least the following.

(1) Double Side Band Amplitude Modulation type A3E for Speech and Data Comply for
VDL mode 2.

(2) There is software for A3E mode and VDL mode 2 which can be used with Speech
and VDL mode 2. Users can choose the software format without having to
change/modify or configure any hardware.

(3) The modulation depth shall be adjustable up to 95 % or greater and distortion shall

not exceed 5%.
9) The VHF radio transmitter shall have RF Output Characteristics with at least the following

{1) The carrier power output delivered into a 50 chms load shall be greater than or
equal to 50 W continuous

(2) The carrier output power shall be adjustable to the requlred preset lower limit and
upper limit .

(3) The second harmonics of the carrier frequency shall be <-36 dBm (at full output
power)

(@) A limiter shall ensure that the maximum modulation depth does not exceed 95 %

(5) Protection against mismatched output impedance shall be provided, and any
mismatch shall not cause the RF output damage

(6) Spurious Output shall be at least 70 dBc

10) The VHF radio transmitter shall have AF and Push To Talk Contact Characteristics with at

least the following

(1) The AF input shall be designed for 600 ohms balanced, and a level between - 30
dBm and +10 dBm. '

{2) The Total Harmonic Distortion (THD) shall be less than 10 % measured with 1 kHz
test tone at 90% modulation depth.

(3) Local operation shall provide means of a microphone with a push to talk (PTT) input.
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11) The VHF radio transmitter shall be able to operaté in a controlled environment of

approximately 10-45 °C and relative humidity of up to 70%.
12) Electrical supply {(Power Supply)

(1) The VHF radio transmitter must be capable of operating on an AC power supply
voltage between 110 VAC and 230 VAC or wider for a frequency of 50 Hz

(2) The VHF radio transmitter must be able to use a DC Power supply of 24 Vde Float
Charged Batteries System.

(3) When the AC Power supply fails, the radio must be able to autornatically switch to
the DC Power supply without interrupting the operation of the system/equipment
and when the AC Power supply is able to supply power normally. It must
automatically switch back to using the AC Power supply without interrupting the
operation of the system/equipment.

(4) At least 4 sets of spare AC and DC fuses shall be provided.

13) The VHF radio transmitter must be certified. International Standards include at least the

following:

(1) 1SO 9001 compliance certificate shall be provided

(2) CE or EU Compliant and Certificate standards

(3) Telecommunications equipment and equipment certificate or report the results of
academic verification of telecommunications equipment and equipment from the
NBTC office.

2. 20 sets of UHF radio transmitters. Each set has the following features.

1) The UHF radio transmitter is a rack mountable radio installed on a 19-inch standard size

rack and has a front panel that shows the settings and status of the machine. At least as follows.

(1) Show power on/off status.

(2) Shows the operating status of the machine (Transmitting Indicator).

(3) Displays the status and errors in the operation of the machine (Alarm Indication
Functions).

{(4) Show Channel Frequency status.

(5) Displays VSWR errors and alarms.

2) The UHF radio transmitter front panel controls shall at least include

(1) local frequency and preset channel selector
{2) local / remote control switch

(3) The microphone socket
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3) At least one measuring instrument on the front panel shall provide

(1)
2)
(3)
{4)

AL AC and DC voltages that are necessary for fault location.
AlL RF levels that are necessary for tuning and fault location.
output power

modulation depth

4) The UHF radio transmitter shall be avaitable for ROMS Remote Control and Monitoring

System (RCMS) Supervision in full accordance with the requirements of the RCMS Supervision,

5} The UHF radio transmitter shall be available for local control and signaling of

6)

(1)
2)
(3)
(4)

TX Ready

PTT

Power on/off

Built-In-Test (BIT) or Continuous Built-in-Test (CBIT) facilities for enabling immediate

fault location in case of failure.

The UHF radio transmitter shall have a built-in ED-137C Interface with at least 10

Connections, can connect at least 4 RTSP VolP Recorders, and have at least 2 Ethernet Ports
(Independent MAC address) and can change Codec G.711 and G.729.

7)  The UHF radio transmitter shall have RF characteristics. with at least the following

(1

@
{3
(4)

The radio frequency can be adjusted according to the standard values between
225.000 MHz and 399.975 MHz.

Channel Spacing values of 25 kHz.

There is a Single Channel Frequency Oscillator, Synthesizer Oscillator type.

The Frequency Error value is not more than = 0.3 ppm working under an
environment of temperature 10-40 degrees Celsius and relative humidity not less
than 70 percent (70%).

8) The UHF radio transmitter shall have Modulation with at least the following
(1) Double Side Band Amplitude Modulation type A3E for Speech .
{2) The modulation depth shall be adjustable up to 95 % or greater, and distortion shall
not exceed 5%.
%) The UHF radio transmitter shall have RF Qutput Characteristics with at least the following.
(1) The carrier power output delivered into a 50 ohms load shall be greater than or
equal to 50 W continuous.
(2) The carrier output power shall be adjustable to the required preset lower and upper
Lirnit.
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(3) The second harmonics of the carrier frequency shall be <-18 dBm (at full output
power)

(4) A limiter shall ensure that the maximum modulation depth does not exceed 95 %.

(5) Protection against mismatched output impedance shall be provided, and any
mismatch shall not cause the RF output damage.

(6) Spurious Output shall be at least 65 dBc

10) The UHF radio transmitter shall have AF and Push To Talk Contact Characteristics with

at least the following

{1) The AF input shall be designed for 600 ohms balanced, and a level between —30
dBm and +10 dBm.

(2) The Total Harmonic Distortion {THD) shall be less than 10 % measured with 1 kHz
test tone at 90% modulation depth.

(3) Local operation shall be provided by means of a microphone with a push to talk
(PTT) input.

11) The UHF radio transmitter shall be able to operate in a controlled environment of

approximately 10-45 °C and relative humidity of up to 70%.
12) Electrical supply (Power Supply)

(1) The UHF radio transmitter must be capable of operating on an AC power supply
voltage between 110 VAC and 230 VAC or wider for a frequency of 50 Hz

{2) The UHF radio transmitter must be able to use a DC Power supply of 24 Vdc Float
Charged Batteries System.

(3) When the AC Power supply fails, the radio must be able to automatically switch to
the DC power supply without interrupting the operation of the system/equipment,
And when the AC power supply is able to supply power normally. It must
automatically switch back to using the AC Power supply without interrupting the
operation of the system/equipment.

(4) At least 4 sets of spare AC and DC fuses shall be provided.

13) The UHF radio transmitter must be certified. International Standards include at least the

following:

(1) 150 9001 compliance certificate shall be provided.
{2) CE-comptiant or equivalent EU Compliant and Certificate standards.

AN EMzIANIEATATR ad



Y

3. 60 sets of VHF radio receivers. Each set has the following features.

1) The VHF radio receiver is a rack mountable radio that installs on a 19-inch standard size

rack and has a front panel that shows the settings and status of the machine. At least as follows

(1) Show Power on/off status.

(2) Show SQ status.

(3) Displays the status and errors in the operation of the machine (Alarm Indication
Functions).

(4) Displays the Received Signal Strength value.

{5) Show Channel Frequency status.

2) The VHF radio receiver front panel controls shall at least include

(1) local frequency and preset channel selector
(2) local / remote control switch

(3) Loudspeaker and Volume Control
3) At least one measuring instrument on the front panel shall provide

(1} Displays Rx-ready Indication status.

(2) SQ signal level

(3) Channel Frequency Setting

(4) BIT or Continuous Built-In-Test (CBIT) facilities for Enabling Immediate Fault ! ocation

in Case of Failure

4) The VHF radio receiver shall be available for RCMS Supervision in full accordance with the

reguirements of the RCMS Supervision.
5) Built-In VDL mode 2 Interface

6) The VHF radio receiver shall have a built-in ED-137C Interféce with at least 10 Connections,

can connect at least 4 RTSP VolP Recorders, and has at least 2 Ethernet Ports (Independent MAC
address) and can change Codec G.711 and G.729.

7) THE VHF radio receiver shall have RF characteristics. with at least the following

(1) The radio frequency can be adjusted according to the standard values between
118.000 MHz and 136.975 MHz.

(2) Channel Spacing values can be selected for both 8.33 kHz and 25 kHz.

(3) Frequency Oscillator shall be a Single Channel, Synithesizer Oscillator.

(4) The Frequency Error value is not more than + 0.3 ppm working under an
environment of temperature 10-40 degrees Celsius and relative humidity not less
than 70 percent {70%).

@
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8) Demodulation

(1)

(2)

The VHF radio receiver shall be Double Side Band Amplitude Modulation, A3E for
Speech
The Tenderer shall supply the software for A3E mode and SCT or DSIT function

installed in the VHF receiver which can be used with Speech.

9) RF Input Characteristics

(1)

(2)

(3)

(4)

(6)

(7

(8

(9)

The Input Impedance shall be 50 ohms

The Sensitivity shall be less than or equal to -107 dBm for a SINAD at the Receiver
Qutput 12 dB at least for an Input Signal Modulated 30% at 1 kHz. {ITU-T P.53
Weighted)

Audio Output Level varigtion shall not exceed 3 dB for the RF Input Level (at
Modulation 90% or lower) from -107 dBm to +7 dBm

Permissible Input Voltage without causing damage shall at least be +25 dBm
Independently of The Signal Frequency.

The Spurious Response Rejection shall be at least 70 dB.

The Image Response Rejection shall be at least 70 dB.

The iF Response Rejection shall be at least 70 dB.

The Selectivity rejection shall be at least 70 dB at # 25 kHz from the channel
frequency.

A Pre-set 5Q control shall provide to cover the range from -107 to -73 dBm or wider.

10} AF and Squelch Contact Characteristics

&y

(2)

(3)

(4)

(5)

(6

The Audio Output shall provide by means of a Balanced 600 ohms transformer and
a level adjustable over the range -30 dBm to +10 dBm

The Audio Output Level shall vary less than or equal to +2 dB with Input AF Signal
1 kHz 30 % and 90 % Modulated.

The AF Bandwidth shall provide to cover the range from 300 Hz to 3.4 kHz (for 25
kHz Channel Spacing)

The THD shall not exceed 5 % at ¢ dBm Audio Output with RF Input between -47
dBm and -7 dBm and 90 % Modulated at i kHz.

The ratio of (S+N)/N shall be greater than or equal to 45 dB at 0 dBm Audio Qutput
with RF Input between -47dBm and -7dBm and 85% Modulated at 1 kHz.

A S0 Contact shall be available.

11} Environmental conditions

The radio.shall be able to operate in a controlled environment of approximately

10-45 °C and relative humidity of up to 70%.
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12) Power Supply

(1) The Radio shall be designed for use with AC Power 110 VAC to 230 VAC at 50 Hz or
wider.

(2) The Radio shall be designed for use with DC Power 24 Vdc Float Charged Batteries

 System.

(3) Al radios shall be automatically switched to DC power when. AC power failure
without any interruption to the operation of the system/equipment. And
automatically switched to AC power when AC power back to normal without any
interruption to the operation of system/equipment.

(4) The Tenderer shall provide spare parts of AC Fuses and DC Fuses at least 4 sets

13) The VHF radio receiver must be certified. International Standards include at least the

following:

(1) 150 9001 compliance certificate shall be provided

{2) CE or EU Compliant and Certificate

{3) Telecommunications equipment and equipment certificate or report the results of
academic verification of telecommunications equipment and equipment from the
NBTC office.

4. 20 sets of UHF radio receivers. Each set has the following features.

1) The UHF radio receiver is a rack mountable radio installed on 2 19-inch standard size

rack and has a front panel that shows the settings and status of the machine. At least as follows

(1) Show Power on/off status

(2) Show 5Q status

(3) Displays the status and errors in the operation of the machine (Alarm Indication
Functions)

(4) Displays the Received Signal Strength value.

(5} Show Channel Frequency Display status

2) The UHF radio receiver front panel controts shall at least include

(1) local frequency and preset channel selector.
(2) local / remote control switch.

(3) Loudspeaker and Volume Control.
3) At least one measuring instrument on the front panel shall provide

(1} Displays Rx-ready Indication status.
(2) SQ signal level.

ar
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(3)

Channel Frequency Setting.

(4) BIT or Continuous Built-In-Test (CBIT) facilities for Enabling Immediate Fault Location

in case of failure

4)  The UHF radio receiver shall be available for RCMS Supervision in full accordance with

the requirements of the RCMS Supervision.

5) The UHF radio receiver shall have a buili-in ED-137C Interface with at least 10 Connections,

can connect at least 4 RTSP VolP Recorders, and has at least 2 Ethernet Ports (independent MAC
address) and can change Codec G.711 and G.729.

6) THE UHF radio receiver shall have RF characteristics. with at least the following

(1)

(2)
(3)
@)

The radic frequency can be adjusted according to the standard values between
225.000 MHz to 399.975 MHz.

Channel Spacing 25 kHz

Frequency Oscillator shall be a Single Channel, Synthesizer Oscillator.

The Frequency Error value is not more than + 0.3 ppm working under an
environment of temperature 10-40 degrees Celsius and relative humidity not less
than 70 percent (70%).

7) Demodulation

(1

(2)

The UHF radio receiver shall be Double Side 8and Amplitude Modutation, A3E for
Speech
The Tenderer shall supply the software for A3E mode and SCT or DSIT function

installed in the UHF receiver which can be used with Speech.

8) RF Input Characteristics

(1)
(2)

(5)
(6
(N
(8)

The Input Impedance shall be 50 ohms

The Sensitivity shall be less than or equal to -105 dBm for a SINAD at the Receiver
Qutput 12 dB at least for an Input Signal Modulated 30% at 1 kHz. (ITU-T P.53
Weighted)

Audio Output Level variation shall not exceed 3 dB for the RF Input Level {at
Modulation 90% or lower) from -105 dBm to +7 dBm _

Permissible Input Voltage without causing damage shall at least be +25 dBm
Independently of The Signal Frequency.

The Spurious Response Rejection shall be at least 70 dB.

The Image Response Rejection shall be at least 70 dB.

The IF Response Rejection shall be at least 70 dB.

The Selectivity rejection shall be at least 70 dB at + 25 kHz from the channel

frequency.
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(9) A Pre-set SQ control shall provide to cover the range from -107 to -73 dBm or wider.
9) AF and Squelch Contact Characteristics

{1) The Audio Output shall provide by means of a Balanced 600 ohms transformer and
a level adjustable over the range -30 dBm to +10 dBm

(2) The Audio Output Level shall vary less than or equal to +2 dB with Input AF Signal
1 kHz 30 % and 90 % Modulated.

(3) The AF Bandwidth shall provide to cover the range from 300 Hz to 3.4 kHz (for 25
kiHz Channel Spacing)

{4) The THD shall not exceed 5 % at 0 dBm Audio Output with RF Input between -47
dBm and -7 dBm and 90 % Modulated at 1 kHz.

(5) The ratio of (S+N)/N shall be greater than or equal to 45 dB at 0 dBm Audio Output
with RF Input between -47dBm and -7dBm and 85% Modulated at 1 kHz.

(6) A SQ Contact shall be available.

10) Environmental conditions
The radio shall be able to operate in a controtled environment of approximately
10-45 °C and relative humidity of up to 70%.
11) Power Supply

(1) The UHF radio receiver must be capable of operating on an AC power supply voltage
between 110 VAC and 230 VAC or wider for a frequency of 50 Hz

{2) The UHF radio receiver must be able to use a DC Power supply of 24 Vdc Float
Charged Batteries System.

(3} When the AC Power supply fails, the radio must be able to automatically switch to
the DC Power supply without interrupting the operation of the system/equipment,
And when the AC Power supply is able to supply power normally. 't must
automatically switch back to using the AC Power supply without interrupting the
operation of the system/equipment.

{4) At least 4 sets of spare AC and DC fuses shatl be provided.

12) The UHF radio receiver must be certified. International Standards include at least the

following:

(1) 1SC 9001 compliance certificate shall be provided
(2) CE or EU Compliant and Cettificate

AANYAZIRW BN WnATIA o



5. 10 sets of VHF radio transceivers. Each set has the following features.

1

size rack

The VHF radio transceiver is a rack mountable radio that installs on a 1 9-inch standard

2) The VHF radio transceiver front panel for the receiving part shall at least have a display

to indicate

4)

5)

6)

7

(1)
(2)
(3)

(@)
{5)

Show power on/off status

5Q indication

Displays the status and errors in the operation of the machine (Alarm Indication
Functions)

Show Received Signal Strength status

Show Channel Frequency Display status

The VHF radic transceiver front panel controls for the receiving part shall at least include

(1
(2)
(3)

Local Frequency and Preset Channel Selector
Local and Rermote Control

Loudspeaker and Volume Control

The VHF radio transceiver front panel controls for the receiving part shall at least include

(1
(2)
(3
(@)

Rx-ready Indication

SQ signal level

Channel Frequency Setting

BIT or Continuous Built-In-Test (CBIT) facilities for Enabling Immediate Fault Location

In Case Of Failure.

Built-In VDL mode 2 Interface

RF Characteristics

(1

(2)
(3
{4)

The VHF radio transceiver shall be tunable over the range of 118.000 MHz to 136.975
MHz.

The channel spacing shall be 8.33 kHz and 25 kHz.

The Frequency Osciltator shall be a single channel, Synthesizer Oscillator

The Frequency Error shall not exceed + 0.3 ppm working under an environment of
temperature 10-40 degrees Celsius and relative humidity not less than 70 percent
(70%).

Demodulation

(1)

The VHF transceiver shall be Double Side Band Amplitude Modulation, A3E for
Speech and Data Comply for VDL mode 2.
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(2) The Tenderer shall supply the Software for A3E mode, VDL mode 2 and SCT or DSIT
function installed in the radio, which can be used with Speech and VDL mode 2.
Users can choose the software format without having to change/modify or configure

any hardware.
8) RF Input Characteristics

(1) The Input Impedance shall be 50 ohms.
(2) The Sensitivity shall be less than or equal to -107 dBm with SINAD at the transceiver

Output 12 dB at least for an input signal modulated 30% at 1 kHz. {[TU-T P.53.

Weighted).

{3) The Audic Output Level variation shall not exceed 3 dB for the RF Input Level (at
modulation 90% or lower) from —107 dBm to +7 dBm.,

(4) The Permissibte input Voltage without causing damage shall be at least +25 dBm
Independently of the signal frequency.

(5) The Spurious Response Rejection shall be at teast 70 dB.

(6) The image Response Rejection shall be at least 70 dB.

{7} The IF Response Rejection shall be at least 70 dB.

(8) The Selectivity shall be at least 70 dB at + 25 kHz from the channel frequency

(9) A Pre-set SQ Control shall provide to cover the range from -107 dBm to -77.5 dBm

or wider.
9) AF and Squelch Contact Characteristics

(1) The Audio Qutput shall provide by means of a Balanced 600 ohms transformer and
a level adjustable over the range -30 dBm to +10 dBm.

(2) The Audio Output Level shall vary less than or equal to +2 dB with Input AF Signal
1 kHz 30 % and 90 % Modulated.

(3) The AF Bandwidth shall provide to cover the range from 300 Hz to 3.4 kHz (for 25
kHz Channel Spacing) and from 350 Hz to 2.5 kHz {for 8.33 kHz Channel Spacing).

{4) The Total Harmonic Distortion shall not exceed 5% at 0 dBm Audio Output with RF
Input between -47 dBm and -7 dBm and 90 % Modutated at 1 kHz,

(5) The ratio of (S+N)/N shall be greater than or equal to 45 dB at ¢ dBm Audio Output
with RF Input between -47 dBm and -7 dBm with 85% Modulated at 1 kHz.

(6) A Squelch Contact shall be available.

10) The VHF radio transceiver front panel for the transmitting part shall at least have a display

to indicate

(1) Show power on/off status

(2) Show Transmitting Indicator status
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(3) Displays the status and errors in the operation of the machine {(Alarm Indication
Functions)

(4) Show Channel Frequency Display status

(5) Display VSWR errors and alarms

11) The VHF radio transceiver front panel controls for the transmitting part shall at least

include

(1) Local Frequency and Preset Channel Selector
(2) Local and Remote Control

(3) Microphone Socket

12) The VHF radio transceiver front panel controls for the transmitting part shall at least

include

(1) AWl AC and DC voltages that are necessary for fault location
(2) AllRF levels that are necessary for tuning and fault location
{3) Output Power

(4} Modulation Depth

13) The VHF radio transceiver shall be available for local control and signaling of

(1) TX Ready

(2) PTT

(3) Power on/off

(4) Built-In-Test (BIT) or Continuous Built-In-Test (CBIT) Facilities for Enabling Immediate

Fault Location in case of failure.
14) RF Characteristics

(1) The radio frequency can be adjusted according to the standard values between
118.000 MHz and 136.975 MHz.

(2) The channel spacing shall be selectable between 8.33 kHz and 25 kHz

(3) Frequency Cscillator shall be a single channel, Synthesizer Oscillator.

(4) The Freguency Error shall not exceed + 0.3 ppm working under an environment of
temperature 10-40 degrees Celsius and relative humidity not less than 70 percent
(70%).

15) Modulation

(1) The VHF radio transceiver shall be Double Side Band Amplitude Modulation, A3E for
Speech and Data Comply for VDL mode 2.
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(2) The Tenderer shall supply software for A3E mode and VDL mode 2 installed in the
radio which can be used with Speech and VDL mode 2. Users can choose the
software format without having to change/modify or confiure any hardware.

(3) The modulation depth shall be adjustable up to 95% or greater, and distortion shall

not exceed 5%

16) RF Output Characteristics

(1) The maximum Carrier output Power shall be greater than or equal to 50 Watts
continuous for Load 50 Ohms

(2} The Carrier Output Power shall be adjustable to required Preset Lower Limit and
Upper Limit

(3) The second harmonics of the carrier frequency shall be <-36 dBm (at full output
power)

(@) A limiter shall ensure that the Maximum Modulation Depth shalt not exceed 95 %

(5) Protection against misrﬁatched output impedance shall be provided and any
mismatch shall not cause the RF output damage

(6) Spurious Output shall be at least 70 dBc

17) AF and Push To Talk Contact Characteristics

(1) The AF input shall be designed for 600 ohms Balanced, and the AF input between
- 30 dBm and +10 dBm.

(2) The Total Harmonic Distortion (THD) shall be less than 10 % with AF input 1 kHz
Test Tone and Modulation Depth at 90%

(3) Local operation shall be provided by means of a microphone with a push to talk
(PTT) input.

18) The VHF radio transceiver shall have a Built-in ED-137C Interface with at least 10 can
connect at least 4 RTSP VolP Recorder and has at least 2 Ethernet Ports (Independent MAC
address) and can change Codec G.711 and ¢.729.

19) The VHF radio transceiver shall be available for RCMS Remote Control and Menitoring
System (RCMS) Supervision in full accordance with the requirements of the RCMS Supervision.

20) The VHF radio transceiver shall be able to operate in a controlled environment of

approximately 10-45 °C and relative humidity of up to 70%.
21) Power Supply

(1) The VHF radio transceiver must be capable of operating on an AC Power supply
voltage between 110 VAC and 230 VAC or wider for 50 Hz.
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{2)

(3)

(@)

The VHF radio transceiver must be able to use DC Power of 24 Vdc Float Charged
Batteries System.

When the AC Power supply fails, the radio must be able to automatically switch to
the DC Power supply without interrupting the operation of the system/equipment,
and when the AC Power supply is able to supply power normally. It must
automatically switch back o using the AC Power supply without interrupting the
operation of the system/equipment. '

At least 4 sets of spare AC and DC fuses shall be provided.

22) International Standard

(D
(2)
(3)

ISO 9001 compliance certificate shall be provided

CE or EU Compliant and Certificate

Telecommunications equipment and equipment certificate or report the results of
academic verification of telecommunications equipment and equipment fromn the
NBTC office.

6. 7 sets of UHF radio transceivers. Each set has the following features.

1)

The UHF radio transceiver is a rack mountable radio that installs on a 19-inch standard

size

The UHF radio transceiver front panel shall have at least a display to indicate

(1
(2)
(3)

(4)
(5

Show power on/cff status

5Q indication

Displays the status and errors in the operation of the machine (Alarm Indication
Functions)

Show Received Signal Strength status

Show Channel Frequency Display status

The UHF radio transceiver front panel controls for the receiving part shall at least include

(0
@
(3)

Local Frequency and Preset Channel Selector
Local and Remote Control

Loudspeaker and Volume Controt

The UHF radio transceiver front panel controls for the receiving part shall at least include

(1)
(2)
(3)

Rx-ready indication
5Q signal level
Channel Frequency Setting

[
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5)

(4) BIT or Continuous Buitt-In-Test (CBIT) facilities for Enabling Immediate Fault Location

In Case Of Failure
RF Characteristics

(1) The UHF radio transceiver shall be tunable over the range of 225.000 to 399.975
MHz,
(2} The channel spacing shall be 25 kHz.
(3) The Frequency Oscillator shall be a single channel, Syﬁthesizer Oscillator.
{4) The Frequency Etror shall not exceed + 0.3 ppm working under an environment of
- temperature 10-40 degrees Celsius and relative humidity not less than 70 percent
(709%).

Demodulation

(1) The UHF transceiver shall be Double Side Band Amplitude Modulation, A3E for
Speech

(2) The Tenderer shall supply the Software for A3E mode and SCT or DSIT function
installed on the radio which can be used with Speech. Users can choose the software

format without having to change/modify or configure any hardware.
RF Cutput Characteristics

(1) The Input Impedance shall be 50 ohms

(2) The Sensitivity shall be less than or equal to -105 dBm with SINAD at the transceiver
Output 12 dB at least for an input signal Modulated 30% at 1 kHz. {ITU-T P.53
Weighted).

(3) The Audio Output Level variation shall not exceed 3 dB for RF Input (at modulation
90% or lower) Level between -105 dBm and +7 dBm.

(4) The Permissible Input Voltage without causing damage shall be at least +25 dBm
Independently of the Signal Frequency.

(5) The Spurious Response Rejection shall be at teast 70 dB.

(6) The Image Response Rejection shall be at least 70 dB.

{7} The IF Response Rejection shall be at least 70 dB.

(8) The Selectivity shall be at least 60 dB 7 = 25 kHz from the channet frequency.

(9) A Pre-set SQ control shall provide to cover the range from -107 dBm to -73 dBm or

wider,
Al and Squelch Contact Characteristics

{1) The Audio Output shall provide by means of a Balanced 600 ohms transformer and

a level adjustable over the range -30 dBm to +10 dBm
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(2) The Audio Output Level shall vary less than or equal to =2 dB with Input AF Signal
1 kHz 30 % and 90 % Modutated.

(3) The AF Bandwidth shall provide to cover the range from 300 Hz to 3.4 kHz (for 25
kHz Channel Spacing).

(@) The Total Harmonic Distortion shall not exceed 5 % at 0 dBm Audio Output with RF
Input between -47 dBm and -7 dBm and %0 % Modulated at 1 kHz.

(5) The ratio of (S+N)/N shall be greater than or equal to 45 dB at 0 dBm Audio Output
with RF Input between -47dBm and -7dBm and 85% Modulated at 1 kHz.

(6) A SQ Contact shall be available.

9) The UHF radio transceiver Front Panel for the transmitting part shall at least have a
display to indicate.
(1) Show power on/off status.
(2) Show Transmitting Indicater status.
(3) Displays the status and errors in the operation of the machine (Alarm Indication

Functions).

{4) Show Channel Frequency Display status.
(5) Display VSWR errors and alarms.

10) The UHF radio transceiver front panel controls for the transmitting part shall at least
include.
(1) Local Frequency and Preset Channel Setector,
(2) Local and Remote Control.
(3) Microphene Socket,

11) The UHF radio transceiver front panel controls for the transmitting part shall at least
include.
(1) all AC and DC voltages that are necessary for fault location.
(2) all RF levels that are necessary for tuning and fault location.
(3) Qutput Power.
(4) Modulation Depth.

12) The UHF radio transceiver shall be available for local control and signaling of
(1) TX Ready
(2) PTT
(3) Power on/off
(4) BuiltIn-Test (BIT) or Continuous Built-In-Test (CBIT) Facilities for Enabling Immediate

Fault Location in case of failure.
ﬁmé’nwmmwﬁzmamﬁﬁﬂ 7 - - | | | g



T
M
|

13) RF Characteristics

(1) The radio frequency can be adjusted according to the standard values between
225.000 MHz and 39%.975 MHz.

(2) The channel spacing shall be 25 kHz.

(3) Frequency Oscillator shall be a single channel, Synthesizer Oscillator.

(4) The Frequency Error shall not exceed + 0.3 ppm working under an environment of
temperature 10-40 degrees Celsius and retative humidity not less than 70 percent
(70%).

14) Modulation

(1) The UHF radio transceiver shall be Double Side Band Amplitude Modulation, A3E for
Speech .
(2) The modulation depth shall be adjustable up to 95% or greater, and Distortion shall

not exceed 5%
15) RF Output Characteristics

(1} The maximum Carrier output Power shall be greater than or equal to 50 Watts
continuous for Load 50 Ohmes.

(2) The Carrier Output Power shall be adjustable to the required Preset Lower and
Upper Limit.

{3) The second harmonics of the carrier frequency shall be <-18 dBm (at full output
power)

(4) A limiter shall ensure that the Maximum Modulation Depth shall not exceed 95 %

(5) Protection against mismatched output impedance shall be provided, and any
mismatch shall not cause the RF output damage.

(6) Spurious Output shall be at least 65 dBc

16) AF and Push To Talk Contact Characteristics

(1) The AF input shall be designed for 600 Ohms Balanced, and the AF input between -

- 30 dBm and +10 dBm

(2) The Total Harmonic Distortion (THD) shall be less than 5 % with AF input 1 kHz Test
Tone and Mcdulation Depth at 909%,

(3) Local operation shall be provided by means of a microphone with a push to talk
(PTT) input.

17) The UHF radic transceiver shall have a Built-in £D-137C Interface with at least 10 can
connect at least 4 RTSP VoIP Recorder and has at least 2 Ethemnet Ports {Independent
MAC address) and can change Codec G.711 and G.729.
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18) The UHF radio transceiver shall be available for RCMS Remote Control and Monitoring

System (RCMS) Supervision in full accordance with the requirements of the RCMS

Supervision.

19) The UHF radio transceiver shall be able to operate in a controlled environment of

approximately 10-45 °C and relative humidity of up to 70%.

20) Power Supply

(1)

2)

(3)

(4)

The UHF radio transceiver must be capable of operating on an AC Power supply
voltage between 110 VAC and 230 VAC or wider for 50 Hz.

The UHF radio transceiver must be able to use DC Power of 24 Vdc Float Charged
Batteries System.

When the AC Power supply fails, the radio must be able to automatically switch to
the DC Power supply without interrupting the operation of the system/equipment,
and when the AC Power supply is able to supply power normally. It must
automatically switch back to using the AC Power supply without interrupting the
operation of the system/equipment.

At least 4 sets of spare AC and DC fuses shall be provided

21) International Standard

(1)
2

ISO 9001 compliance cettificate shall be provided
CE or El} Compliant and Certificate

7. Accessories

1) The Tenderer shall provide eight (8) sets of Remote Control and Monitoring System (RCMS)

Supervision, which consists of

(L

(2)

(3)

(@)

5
6)

RCMS hardware: computer base, workstation computer or server computer desktop
type. '

License for RCMS supervisor software and Radic Diagnostic Software from the
manufacturer.

The Tenderer shall provide the RCMS Database set with a license with able to record
the history of radic communication systems in detail.

Can be connected for Maintenance, Repair and Configuration all radios.
Configuration of the radio according to Attachment 03 - 05

The RCMS shall control and monitor the radio at Least the following

6.1) Enable/Disable Transmitting/Receiving Setting

(
(
{6.2) Frequency Setting
(

6.3) RF Power Setting

e
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(6.4) Squelch Level Setting

(6.5) Monitor Power on Status

(6.6) Monitor Transmitting Status

(6.7) Monitor Alarm Status

{6.8) Monitor Operational Channel Frequency status

(7) The Tenderer shall provide and detail the Mechanism to Provide Data Integrity

Security Against Unauthorized Access Intrusion and Malicious Computer Attacks
{8) Simple Network Management Protocol (SNMP v2 or higher) shall be supported to
interface with Aerothai CCMS (Center Control and Monitoring System) for monitoring.
(9) The Tenderer shall commit to providing a list of all necessary standards documents,
including the Interface Control Document (ICD) and Management Information Base

(MIB) related to the Radio-CCMS information exchange, after the contract award.
2) The tenderer shall provide 60 sets of microphones for the VHF transmitter.
3) The tenderer shall pfovide 20 sets of microphones for the UHF transmitter.
4) The tenderer shall provide 10 sets of microphones for the VHF transceiver.
5) The tenderer shall provide 7 sets of Microphones for the UHF transceiver.
6) The tenderer shall provide 120 sets of VHF Single Cavity Filter as below specifications

(1) Frequency Band: 118 MHz to 137 MHz

(2) Return Loss not less than 15 dB (2 154dB)

(3) Insertion Loss: Loop adjustable 0.5 dB to 2.0 dB

() Filter Selectivity With 1dB Insertion Loss fc + 1% =20 dB

(5) Installation in the 19” rack with a depth not more than 60 cm

7)  The tenderer shall provide 60 sets of VHF RF Isolator as below specification

(1) Freguency Band: 118 MHz to 156 MHz

(2) VSWR: not more than 1.3 (<1.3)

(3) Insertion Loss: not more than 0.7 (<0.7)

(@) Typical isolation: not less than 18 dB (=18 dB}

{5} Continuous Max Power: not less than 100 Watts per Channel with 50 watts dummy

Load, Connector Female N-type
8) The tenderer shall provide 40 sets of UHF Single Cavity Filter as below specification

(1) Freguency Band: 225 MHz to 400 MHz

(2) Return Loss: not less than 15 dB (215 dB)

(3) Insertion Loss: Loop adjustable 0.5 dB to 2.0 dB

(4) Filter Selectivity With 1dB Insertion Loss fc + 1% 221 dB

ar
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10)

11)

12)

13)

(5) Installation in the 19" rack with a depth length not more than 60 cm
The tenderer shall provide 20 sets of UHF RF Isolator

(1) Frequency Band: 225 MHz to 400 MHz

{2) VSWR: not more than 1.35 (<1.35)

(3) Insertion Loss: not more than 0.9 (<0.9)

(4) isolation Typical: not less than 17 dB (=17 dB)

(5) Continuous Max Power : Not less than 100 Watts per Channel supply with 50 watts

dummy Load , Connector Femnale N-type
19 sets of VHF Ground Plane

(1) Frequency Band: 118 MHz to 137 MHz

(2) VSWR: not more than 1.5 (<1.5)

(3) Gain: not less than 2 dBi (=2 dBi)

(4) Maximum Power: not less than 250 W (2250 W)
(5) Supply with X-Clamp and Clamp Plate

12 sets of UHF Ground Plane

(1) Frequency Band: 225 MHz to 400 MHz

(2) VSWR: not more than 1.5(<1.5)

(3) Gain: not less than 2 dBi (=2 dB0)

(4) Maximum Power: not less than 250 W (=250 W)
(5) Supply with X-Clamp and Clamp Plate

30 sets of VolP ED137C Remote Controller

(1) Touch Screen : 10” or wider, support for at least 8 Radio Channel , can be changed
Frequency, RF Power, Modulation Index and Squelch Level . Supply with Headset,
Handset built-in recorder and built-in microphone.

{2) Ethernet Port: at least 2 Ports

(3) Operation base on Web base for Configuration and Monitoring

(4) Power Supply requirement: AC Power 110 VAC o 230 VAC or wider , 5¢ Hz and DC
12-30 vDC

10 sets of VHF Single Auto-Tune Cavity Filter

{1) Frequency: 118 MHz to 137 MHz or wider

{2) Return Loss Typical: not less than 18 dB (> 18dB) or better
(Sj Max Continuous Power: not less than 200 Watts

(4) MidBand Insertion Loss @127.5 MHz: <1 dB or better

(5) Remote Control Interface: RS-422 or RS-485 or LAN
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{6)
(7)

Maintenance Interface: RS-232 or LAN
Power requirement: AC Power 110 VAC t0230 VAC or wider for 50 Hz and DC 24
VDC or better

14) 7 sets of UHF Single Auto-Tune Cavity Filter

4y
(2)
(3)
(4)
(5)
(6)
{7

Frequency: 225 MHz to 400 MHz or wider

Return Loss Typical: not less than 18 dB (> 18dB) or better

Max Continuous Power: not less than 200 Watts

MidBand Insertion Loss @312.5 MHz: < 1 dB or better

Remote Control Interface: RS-422 or RS-485 or LAN

Maintenance Interface: RS-232 or LAN

Power requirement: AC Power 110 VAC to 230 VAC or wider for 50 Hz and DC 24
VDC or better

15) 30 sets of 4W E&M Main/Standby Switch as Attachment 10

16) 30 sets of ED137C Converter to 4-channel 4W E&M following:

{1
(2)

(3)
(@)
(5)
(6)

1U Rack Mountable

Can be read parameter : Frequency, RF Power, Modulation Index waz Squelch Level
from the radio

Mode : VoIP ED-137C to 4W E&M and 4W E&M to VolP ED-137C Converter

Codec : G.711 and G.729

Ethernet Port : At least 2 Ports

Web base for Configuration and Monitoring

17) The tenderer shall pfovide twenty (20) sets of Air Band VHF Transceiver Walky-Talky each

sets consist of

(1
2)
(3)
(4)
(5)
(6)
(M
(8
9

Antenna

Belt Clip

Hand Strap

Battery Pack: Li-ion 4 sets

Wall Charger or Adapter charger
Carrying Case

External Speaker and Microphone
Headset Adapter Cable

2 sets of Desktop Charger for Li-ion

18) The tenderer shall provide thirty-six (36) sets of Standard Rack 19” consist of:

(0

42-U600X800 standard 19” Rack with gray color

ABANYULIEN BV IANALA anle



TN

(2)

(3)

(4)

(5)
(6)
@)
(8)
(9)

Front Curve Door Back Curve Docr have pore for heat dissipation ,Swing Handle and
key

Paint spraying process By spray painting with Electro  Static system Polyester Epoxy
Poder coating Passed through a paint oven to make the paint adhere well to the
surface of the workpiece. Has extra thickness to prevent rust and scratches

Can opened all 4 sides Cold Roll Steel process The cabinet frame uses thick steel 2
mr. other 0.8-1.6 mm.

comply to 1SO9001 and 1SC14000

comply to EIA-310D Type A

comply to IEC 60297-2

Slide Suitable for instatlation and maintenance

contain Fan Unit

{10) VHF Receiver and UHF Transmitter VHF and UHF Transceiver VHF Multi Channel can

installation in 19" Rack

(11) The tenderer shall be wiring all cable hardware in 19” standard rack the following

19) The tenderer shall provide twenty-five (25) set power Backup (Battery) and provide each |

Attachment 06-10 and installation Software

set have four (4) ea. of battery include at least the following:

(0
@

Battery 12V/150 Ah or better Sealed-lead Rechargeable /Valve Regulated Lead Acid
Battery Lifetime = 7 years temperature 35°C or better

20) The tenderer shall provide twenty-five (25) set power Backup Battery Charger include at

least the following:

(1
2
(3
{4)
(5)
(6)
M

Not more than 3-U height can installation in 197 standard Rack
Rectifier 2 sets 24V/100A Charger (50A/Module)

Input Breaker 220VAC not less than 16A

Load Breaker 220VAC not less than 40A 6 ea. and 60A 2 ea,

Battery Breaker 220VAC not less than 100A lea.

Can control and monitor Simple Network Managemant Protocol (SNMP)

Can operate with RCMS Supetrvision

21) The tenderer shall provide twenty-five (25) set rackmount Power Backup Inverter include

at least the following:

(1
(2)

(3)

2-U height can installation 19” standard rack

2 modules Inverter 24V/2400W or better (1200W/module) have Dual Input Source
{AC and DC) and Zero Transfer Time.

24 ¥DC and Output Power 2400 Watts or betier
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(4) Can Contrel and Monitor with Simple Network Management Protocol (SNMP)

22) The tenderer shall provide twenty-five (25) set rackmount Static transfer switch (STS)

include at least the following:

(1) Nominal current at least 16A, Input 220 - 230 VAC =10% , 50/60 Hz

(2) 1-U height can installation 19” standard rack

(3) Typical transfer time <= 10 ms.

(4} Input 2 connecting cables with IEC C20 connector (16 A male connector)

{5) Output at least 1x IEC C19 and at least 6 x IEC €13 connectors

{(6) Network connection and Web interface

23) The Tenderer shall provide ninety (90) sets of programmable hub-switch Programmable

Switch include at least the following:

(1) Switch shall be installable in a 19 standard rack with 1-U height

(2) 16 Ethernet Ports or more 10/100/1000 Mbps

{3) 1G Ethernet Port and 2 ports SFP or more

(4) 45 sets of Module SFP same brand with switch.

(5) Power Supply 2-Source with AC Power 220 VAC 50 Hz or DC Power 24VDC or better

(6) Supports Open Shortest Path First (OSPF) and Border Gateway Protocol (BGP)
routing protocols, or better.

(7) Supports PoE+ (IEEE 802.3at) or better.

(8) Software/Firmware can work fully according to the functions used.

24) The Tenderer shall provide twenty-seven (27) sets of RJ-45 Patch Panel include at least

the following:

(1) Rack Mountable 1-U height can installation.in 19” standard rack
(2) twenty-four (24) Ports Interface RJ45

25) The Tenderer shall provide twenty-seven (27) sets of MDF Panel include at least the

following:

{1) 3-U height Rack Mountable can installation in 19" standard rack
{2) Fifteen {15) sets of Disconnection Module
(3} Hinged Label Holder 2/10 with Lebet

26) The Tenderer shall provide seven hundred (700) meters, Telephone cable TPEV
diameter 0.5 sqmm. (24 AWG), 100 meters/roll per each item the following:

(1) 12-pairs Telephone cable TPEV
{2) 25-pairs Telephone cable TPEV
(3) 50-pairs Telephone cable TPEV
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27) The Tenderer shall provide seven hundred (700) meters and 100 meters per roll DC

cable gray color 2 Cores diameter 2.5 sq.mm. (2.5 sgq.mm)

28) The Tenderer shall provide two hundred {200) sets DC Connector for Radio

29) The Tenderer shall provide two hundred (200) sets of AC Connector for Radio

30) The Tenderer shall provfde seven hundred (700} meters , in rolls of 100 meters each, of
VTC-G (T1S 11-2559) 2 Cores AC cable for each item the follows:

(1) Black color diameter 1/1 sq.mm.
(2) Black color diameter 2.5/2.5 sq.mm.
(3) Btack color diameter 4/4 sg.mm.,

(4) Black color diameter 6/6 sq.mm.
31) The Tenderer shall provide seven hundred (700) meters, in rolls of 100 meters each, of
HO7V-K DC cable for each item (color and diameter) the follows:
(1) DC cable diameter 16 sq.mm. and black color |
(2) DC cable diameter 16 sq.mm. and red color
(3) DC cable diameter 25 sq.mm. and black color
{4) DC cable diameter 25 sq.mm. and red color
(5) DC cable diameter 35 sq.mm. and btack color
(6) DC cable diameter 35 sg.mm. and red color
32) The Tenderer shall provide seven hundred (700) meters, in rolls of 100 meters each, of
HO7V-K DC ground cable green-yellow color for each item the follows:
{1) Ground cable diameter 2.5 sg.mm
(2) Ground cable diameter 25 sq.mm
(3) Ground cable diameter 35 sg.mm

33) The Tenderer shall provide one hundred (100)sets of Power connector P44 32A 1P44
Blue Cable Mount 2P + E industrial Power Socket, Rated At 324, 230V

(1) Power Socket (Female)
(2) Power Plug (Male)

34) The Tenderer shall provide one hundred (100) sets of Power connector IP44 16A IP44

Blue Cable Mount 2P + E Industrial Power Socket, Rated At 16A, 230V
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35)

36)

37)

38)

39)

40)

41)

42)

43)

44)

(1} Power Socket (Fernale)
(2) Power Plug (Male)

The Tenderer shall provide two hundred (200) sets of Power Cord I1EC C13 to C14 length

1.5 meter. For Transmitter 100 sets and Receiver 100 sets

The Tenderer shall provide one thousand (1,000) meters of Jumper Cross Cable 2 Cores

diameter 0.5 sgq.mm. white-red color and meters per roll.

The Tenderer shall provide five thousand (5,000) ea. Marker plate per each item

following:
(1) Black marker strip, model MS-65

The tenderer shall provide forty (40) sets of DC distributors with 12 outlets for radio
Main/ Standby with common ground (black box type). The distributor dimensions shall
be approximately 60 mm (W) x 850 mm (D) x 60 mm {H}, with a tolerance of + 10% on

each dimension.

The tenderer shall provide forty (40) set of AC Power PDU IEC C13 24-Outlet with AC
Breaker 32A,

The tenderer shall provide forty (40) set of 19” Rack mount AC Universal 6-OQutlet with
AC Breaker 16A.

The tenderer shall provide twenty (20) sets of 1-phase, 2-wire, 1-ground 240 VAC main
dircuit breaker boxes. Each box shall include a 50A main breaker and the following load
breakers : 2 x 32A, 2 x 20A, 6 x 16A. The breakers shall comply with [EC61439-1/ {EC
61439-3/ 1436-2540 (Thai Industrial Standard) and IP4X protection rating.

The tenderer shall provide VHF and UHF ADA, nine (9) sets of 8 ports VHF ADA and six
{6 sets of UHF ADA include at least the following:

(1) Operate at VHF 118 - 137 MHz, UHF 225 - 400 MHz
(2) Gain 3 dB or better and can operate on Web base for Configuration and Monitoring

(3) Female N-type Connector

The tenderer shall provide two (2) sets Antenna Patch Panel each set can distribute 12

of antenna or more, and can installation on catwalk,

The tenderer shall provide twenty (20) sets of Antenna Lightning Protections include at

least the following:

(1) DC Blocking

(2) Insertion Loss not more than 0.1 dB
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45)

46)

47}

48)

49)

(3) RF Power Rating not less than 375 Watts at frequency 50-220 MHz and not less than
125 Watts at frequency 220-700 MHz
{4) N-type Female Connector

The tenderer shall provide eighteen (18) rolls CAT-5E cable include at least the following:

(1} 4-pairs length not less than 1,000 feet/roll and 6-rcll white color, 6-roll yellow color,
6-roll blue color
(2) Stranded bare copper 24 AWG

The tenderer shall provide three thousand (3,000) ea. of RJ-45 Connector and RJ45 Boot

Cover include at least the following:

(1) Cat5E 8P8C way Cable Mount RJ-45 Modular Plug Male
(2) Color: Clear Color for RJ-45 Connector
(3) Color: Red, Yellow and Blue {1,000 ea./color)

The tenderer shall provide three hundred and fifty (350) meters of RF RG-142/U cable at

least the following:

(1} Impedance 50 Chms

(2) Maximum Operating Frequency 5 GHz
(3) Center Connector Copper: Silver Plated
(4) Outer Conductor 1: Copper Silver Plated
(5) Outer Conductor 2: Copper Silver Plated
{6) Dielectric Solid PTFE

The tenderer shall provide seven hundred (700) meters of RF RG-214/U at least the

following:

(1) Impedance 50 Ohms

(2) Maximum Operating Frequency 6 GHz or better
(3) Center Connector Copper: Silver Plated

{#) Outer Conductor 1: Copper Silver Plated

{5)

(6) Dielectric: Solid PE

(7) Weight not over 200 kg/Km

The tenderer shall provide one thousand (1,000) meters of RF Low Loss 1/2" (500

Quter Conductor 2: Copper Silver Plated

meters/roll) at least the following:

(1) RF Low Loss 1/2"
(2) Maximurn Frequency 8.8 GHz
(3) Velocity 87%
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(4) mpedance 50 Ohms =1 Ohm

(5) Weight not more than 0.23 Kg/m

(6) Dielectric: Foam-Polyethylene

(7) Inner Conductor: Copper Clad Aluminum Wire diameter 4.8 mm

{8) Dielectric Outer Conductor: Corrugated Copper diameter 13.8 mm
(9) Jacket material: Black Polyethylene (PE)

(10) Filling diameter 15.8 mm

(11) Attenuation dB /100 m Frequency 100 MHz not more than 2.18 dB
(12) Attenuation dB /100 m Frequency 200 MHz not more than 3.12 dB
(13) Attenuation dB /100 m Frequency 450 MHz not mere than 4.77 d8
(14) Maximum Return Loss not less than 20 dB

50} The tenderer shall provide five hundred (500) sets of Male N-type RF Connector for RG-
142/U at least the following:

(1} Straight Cable Plug

2) Im;ﬁedance 50 Ohms

(3) Operating frequency DC up to 2 GHz or wider
(@) Retumn Loss not less than 25 dB

(5) Center Contact: Crimped

{6) Outer Contact: Crimped

51) The tenderer shall provide five hundred (500) sets of Male N-type RF Connector for RG-
142/U Cable at least the following:

(1) Right Angle Cable Feed Through

(2) Impedance 50 Ohms

(3) Maximum Frequency not less than 10 GHz
(4) Center Contact: Soldering

{5} Outer Contact: Crimped

52) The tenderer shall provide five hundred (500) sets of Male N-type RF Connector for RG-
214/U cable at least the following:

(1) Straight Cable Plug

(2) Impedance 50 Ohms

(3) Operating frequency DC up to 2 GHz or wider
{4} Return Loss = 27 dB

(5) Center Contact: Crimped

(6) Outer Contact: Crimped
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53) The tenderer shall provide one hundred (100) sets of Male N-type RF Connector for Low

Loss 1/27 cable at least the following:

(1
(2)
(3
4)
{5)
(6)

Straight Cable Plug

Impedance 50 Chms

VSWR less than 1.08 (< 1.08) or better

Inner Conductor: Tri-metal alloy or Silver Plated or better
Outer Conductor: Tri-metal alloy or Silver Plated or better
Insulator: PTFE or FE or TPX or PFA

54) The tenderer shall provide two hundred (200) sets of BNC RF Connector for RG-142/U

cable at least the followine:

(1)
2
(3
4)
{5)

Straight Cable Plug

Impedance 50 Chms

Operating frequency DC up to 2 GHz or wider,
Center Contact: Crimped

Quter Contact: Crimped

55) The tenderer shall provide two hundred (200) sets of Fernale N-type RF Connector for
RG-214/U at least the following:

(1
(2)
3

Chassis Mount Round Panel Bulkhead
Impedance 50 Chms
Operating frequency DC up to 2 GHz or wider

56) The tenderer shall provide one hundred (100) sets of Adapter Male N-type to Male N-

type at least the following:

(D
(2)

impedance 50 Ohms
Operating frequency DC up to 1 GHz

57) The tenderer shall provide one hundred (100) sets of Tee 5002 RF Adapter N Plug to N

Socket at least the following:

(1
2

Impedance 50 Ohms
Operating frequency DC up to 1 GHz or wider

58) The tenderer shall provide fifty (50) sets of Grounding Kit for Low Loss 1” at least the

following:

(1)
(2)
(3)

Cable Body: Stainless Steel or better
Contact Surface: Tin Plated Copper or better
Surge Current not less than 50 KA (= 50 KA)
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(4)
(5)

Water proof: Sealing Class IP67

Length not less than 30 cm.

59) The tenderer shall provide one thousand (1,000) sets of Feeder Cable Clamp for Low

Loss '4” at least the following:

(1)
2)
(3)
(4)
{5)

C Hanger Adapter Stainless Steel Angle Adapters Pressing Type or better

Bolt M8 or bigger

Rod and Nut: Stainless Steel

Flat and Lock Washers: Stainless Steel

Plastic Clamp: Nylon UV or better, Single Hole Double Stack Feeder black color

60) The tenderer shall provide seven (7} sets of Hand Tool at least the following:

(1)
(2)

Use for Low loss ¥%” and Male N-type RF Connector 14"

Same brand of RF Cable Low LLoss 1%

61) The tenderer shall provide seven (7) sets of Hand Tool at least the following:

{1
(2
(3}
()
(5)
(6)

Caring Case

Cable Cutters

Cable Stripper

Ratchet Crimper

Die Set for Ratchet Crimper

Compatibility with RG142, RG214, and RG223

62) The tenderer shall provide two (2) sets of Cable and Network Tester Advanced kit each

set consist of:

(1) Used for identifying and troubleshooting network connectivity issues.

(2) Capable of testing Ethernet networks, both copper and fiber optic.

(3) Capable of cable testing, with the ability to check:
®  Wire map
® (able length
¢ Distance to open
® Distance to short

(4) Capable of measuring LAN cable lengths up to at least 200 meters.

(5) Cable testing time of 6 seconds for lengths less than 70 meters.

(6) Connects to 1 Gb/s (1000BASE-SX, 1000BASE-LX) and 10 Gb/s (10GBASE-SR, 10GBASE-
LR) fiber Ethernet ports through a media converter and SFP(1G/10G) using single-
mode or multimode optic fiber cables
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(7) Capable of performing Power over Fthernet (PoE) testing to verify PoE performance

according to the 802.3bt standard and can measure voltage levels and display the

wire pairs in use.
(8) Supports IPva and IPvé.

(%) Capable of performing Ping tests.

{10) Capable of generating both digital and analog tones.

{11) Included Accessories

*®

Wire view Cable 1 set.
Cable tracing probe, 1 set.

Portable fiber optic light source for signal detection, wavelength 850 — 1625 nm,
1 set.

Media Converter Kit, 1 set.

Singte mode Fiber Patch cord, 1 piece.

Multi mode Fiber Patch cord, 1 piece.

Single mode fiber optic cable length and power meter, 1 unit.

Software for configuration and generating test reports.

63) The tenderer shall provide seven (7) sets of Engineering Tool Sets each set consist of

(1) Hand tool: In 1 set at least contain 83 pieces

(2) Case have shoulder strap, Handle

64) The tenderer shall provide one hundred and twenty (120) sets of external remote RF

monitors with a web interface, capable of measuring VSWR, Forward Power, and Reflected

Pewer for all transmitters and transceivers. The RF signal path through the device shall

remain operational and unaffected even when the equipment is not receiving any external

power. Each unit shall be powered via Power over Ethernet (PoE).

65) The tenderer shall provide thirty (30) sets of touchscreen displays capable of displaying

VSWR, Forward Power, and Reflected Power from RF monitors, with the ability to monitor

and display data. The system shall also provide alerts or indications if any connected

device loses connection or if measured values exceed predefined thresholds. Each unit

shall be installed in a 19-inch rack-mountable chassis.

ar
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() (im) (2jm) (4m)
VHF_TX - 13 q 6 8
VHF RX 13 4 6 8
UHF_TX 6 - 2 2
UHF RX 6 - 2 2
VHF_TRX 3 1 1 1
UHF_TRX 1 - 1 1
TX Rack 3 1 1 2
RX Rack 3 1 2
( TRX Rack 1 - - -
Power Backup Rack 2 1 1 1
RCMS Supervision i 1 1 1
Programmahle Switch 18 6 6 10
AW E&M Switch 7 2 2 4
VHF ADA 8 Ports 2 1 1 1
UHF ADA 8 Parts 1 - 1 1
24 Port RJ45 Patch 7 2 2 il
(able Management 7 2 2 f
MDF panel (3U)/ 7 2 2 a4
VHF Single Cavity Filter 26 8 12 16
UHF Single Cavity Filter 12 - 4 4
VHF Autotune Cavity 3 1 1 1
‘o UHF Autotune Cavity 1 - 1 1
- VHF Antenna 3 1 1 1
UHF Antenna 1 - i 1
Walkie Talkie Air Band 2 2 2 2
Battery 16 8 8 8
Charger q 2 2 2
Inverter 2 2 2
STS 2 2 2
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Attachrnent 02
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Spare Radio
()

VHF_TX

VHF_RX

UHF_TX

UHF RX

VHF_TRX

UHE_TRX

6
6
2
2
1
1

TX Rack

RX Rack
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TRX Rack

P
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Power Backup Rack
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RCMS Supervision

Programmable Switch

4W E&M Switch

VHF ADA 8 Ports

UHF ADA 8 Ports

24 Port RJ45 Patch

Cable Management

MDF panel {3U)

VHF Single Cavity Filter

UHF Single Cavity Filter

VHF Autotune Cavity

UHF Autotune Cavity

VHF Antenna

UHF Antenna

Walkie Talkie Air Band

Battery

Charger

Inverter

STS
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Attachment 03

PSL_TX Station & RX Station

TX _Station

1. Tx VHF Main =7 ea = 1 rack

2.Tx VHF Sthy = 6 ea = 1 rack

3. Tx URF Main/Sthy =3/3 ea = 1 rack
4. Power Backup&Battery = 1 rack

1. TxVHF = 13 ¢a
2. RxVHF=13ea
3. TxUHF=6ea

4 RxUHF=6ea
S.TRxVHF =3 ea
6. TRx UHF =1 ea
7. Tx Rack-=13 rack
8. Rx Rack = 3 rack

9. TRx Rack = 1 rack

10. Power Backup&Battery = Zrack

Total =9 rack

¥

RX _Station

f
1

{ LR VHF Main=7 ea=1 rack

2.Roc VHF Sthy = G ea= 1 rack

3, R URF Main/Sthy = 3/3 ea = 1 rack

4. TRXVHF/UHF = 3fiea= L rack
5. Power Backup&Battery = 1 rack

Tofal= 4 rac
k Total =5 rack
PSL_TWR
Phitsanulok Tower Control
AEROWAYTICAL RADIO OF THARARD LTD. | Brawing No. | o, rcys | Revision ol I Thia I
K Il oot PofoctNo. | pq poys | Prosect 1or_177 ATC Rad 2025
it ieg Degsartmond { (EST) = bl
Disign Suwat 5. | Date 2 1aay 2025 | Approve ] Siriclsit R, | Date | T May 2025
Fite fo1_177 ATC Ratio 2025.v5D
AMANEULIANIENIANATA e



Attachment 04

MST TWR_.THS TWR ,PAE TWR NAN TWR . PCB TWR .TK TWR

MST_TWR

1. TX VHF Main/Sthy = 5/4 ea = 1 rack
2 Fix VHF MainySthy = 514 ea= 1 rack
3. Tx UHF Mai/Stby = /2 ea= 1 rack
4. Fox LHF Main/Stby = 22 ea = 1 rack
5 TRx VHFIUHF = V1ea

6. Power Backup&Batiery = 2 rack

Te =

PAE TWR
Phrae Tower Control

1. Tx VHF Man/Stey = ¥3ea= 1 rack

2 RxVHF Man/Sty= M3 ea=Track -~

3 Tx UHF MaivSthy = 111 ea
4. R UHF Man/Sty = 11 ea
5, TR VHFIUHF = Vl ea
6. Power Badup&Batiery = 1rack,
Total = Jrack /,

]

PCB_TWR
Pheichabun Tower Control

1. T ViHF Man/Sihy = M3 ea = 1 rack
2. Rot VHF Mair/Sthy = 73 ea = 1rack
3. T UHF Main/Stby = 171 ea = 1 radk
4. RXUHF MaivSiby = T ea= § rack
5, TR VHFAUHF = Vtea

6. Power BadapaBatiery = | rack
Tokal =S mck

Mae Sol Tower Contrdl |~

1. TxVHF=4lea
2. RxVHF=4l ea
3. Tx UKF = 12
4. RxUHF=12ea
5. TRxVHF =6ea
6. TRXUHF =5ea
7. Tx Rack = 10 rack
8. Rx Rack = 10 rack
8. Power Backup&Battery = 7 rack
Tolal =27 rack
THS_TWR
. Sukhathai Tower Control
) ! . TRVHE MGty = 22 6= 1 ek
| 2. RxVHE MaiStbu =212 ea = 1 rack
/3. TRWHE=1ea
/4, Power Bacup&Batiery = 1 rack
‘ J Yold=3mk
/"b: NAN_TWR
i e - Nan Tower Control
PSL TWR

. 1. TX VHF Maln/Siby = 44 ea = 1rack

Phitsanulok Tower Control 2. Fx VHF MairvSby = did e = | rack
3. Tx UHF MaitvSty = 1] ea = 1 rack
4, Rx UHF Main/Stby = 111 ea s 1 rack

: 5. TRx VHFUHF = 1 ea

Y & Power BackupsBstery = 1 rack

i

}

TK_TWR
Tak Tower Confrol

1. TaVHF Main/Stby = 44 ea = Trk
2. RxVHF Main/Sthy = 44 ear = 1 rack
3. TxUHF Man/Stby = 1/ ea = 1 rack
4. T LIHF Maln! Sty = 1T ea= 1rack
5. TRx VHRUHE = Wl ea

6. Power Backup&Battery = 1rack
Tota= Srack

Air Frof Livt Coemmunciniion System
Logineoring Depevtment | CF, 58}

AERONAUTICAL RADIO OF THAILAND LTD. | Drawing No.

PSL_RCMS | Rewision 01 | Title |

Poject No.

PSL RCMS | Profect Tor_177 ATC Radio 2025
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Suwats. | Date 24 May 2025 |‘PﬁNW I Sirchai R | Date

I 27 Kay 2025

File

Tor_{77 ATC Radlic 2025.v50
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Attachment 05

Ap ROHS Termnal
& FEROTHA Slg

Ratusik for Bangkok Contal Centar

RCMS Network Map

Tor_LTT ATC Radlin 2025350

7 Heworkia ste
AERDHAITICAL RADIO OF THAILARD LTD, | Demwing 0. | 15, s | Ression P |
i Tonif it otf Ciomupnsatyon Sysieen FPoject Mo, 51 _RCKS | Profect lor_177 ATC Rasfio 2025
Feongerirying Deswirtensnl { (1.5¢,] -
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Attachment 06

TRX Rack

Front View Rear View AC & DC Power Supply

TRxMain1 w_§

2-VHF or 2-UHF Transceiver WA TRxHain 2 -GJ!'E e
Spacing not more than 12-U RH| TRxMain3 “‘5 el A

EE TRaMaind -+ o)

E =

e - - 1

. [

£ vrx standby 1 (383
Rl TR Standhy 2 4-55 ,,‘Ef 8

&); TRx Standby 3 4—33 g

[} i

B TR Standby 4 i+

2-VHF or 2-UHF Transceiver
Spacing not mere than 12-U

<— ACUFSA |

.._w: DC Source A '

Y
i
H
t

-‘_ OC Source B ¢
| 3

4-YHF or 4-UHF Aute-tune
Cavity Filter
Spacing not more than12-U

v

H
.
.
i
oH
n
|
H

1U-6-AC Qutiet Distribution

AERONAUTICAL RADIO OF TRAILAND 7D, | Brawing Wo. | o111 i vk | Revision o1 |m, l
A Tl it o (ot tion Sy PofectNe. | vy inx Rack | Frefect Tor_177 AIC fewio 2025
Ephrtrivg Oepartmend ] €150
Distgn Suwal 5, | Date 2 faay 2075 l-‘mﬂvﬂ l Siichat R IM' I 27 Liay 2025
Fie Tor_177 ME Radio 2025950
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Attachment 07

Main/Standby

MainiStandby

$U-Blank

Front View

8.BPF Cavity Filter
Spacing not more thar 12.U

{U-8-AC Outlet Distibution |

4-VHF or 4&-UHF Raceiver

Speding not more 8- B

—r—

AVHF ar 4-UHF Recsivar

Spacing not mare 8-U

1 1U=2 X 12-port Ethemet Suitch
1U-Cable Maragament

RX Rack

Rear View

CH1-2
4-VHF or 4-UHF Recaiver |
Main/Standby A

4-VHF or 4-UHF Receiver
Main/Standby

Rx Maim 1
Rx Main 2
Rx Main3
RxMaind

| RxStandby 3
Rx Standby 4

“— ACUPSA |

OV

<« ACUPSE |

“— DCSouce A |

+— OC SourceB |
!

AC & DC Power Supply

AERONAUTICAL RADIO OF THANLAND LTD,

Ay Fus i (oo Chemmmnicadlon Sysber
Fogireerwap Depivbne sl { 01,58}

Drawing Mo. | oy pack | Revision 01 I Titte l

Pofuct No. RXRack | Prefect Tor_L77 AIC Racio 2025

Disign Suwal 5, Date 20 May 2025 I Approve | Sirichai R I Dale | 27 Hay 2025
File

Vor 177 AT Radio 202550
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Attachment 08

Front View

' 2U-Blank

CHi-2
4-VHF or 4-UHF Transmitiar
Main/Standby
Spacing not more than 8-1)

1U-Blank i

) i

i
s

A-VHF or 4-UHF Transmitter
MairStandby
| Spacing not more than 8.1

Krone L5A Plus Vertica!
33U

B-Cavity BPF with |sslator
Spacing act mare than 12.U

TX Rack

Rear View

4-VHF or 4-UHF Transmitter |
MainiStandby A

CH3-4
4-VHF or 4-LHF Transmitter
Main/Standby

AC & DC Power Supply

TxMain1 |-
Tt Main2 |-
TeMoin3 |
TxMain4 |

1 -
i TxStandby 2 |«
B TxStandby3 |-
B TxStendby 4 =
v ! . L

;. DC Power Distribution |7 7

{ DU Standby |

“— ACUPSA |

<« ACUPSB

q— DC Source A

4—[ DC Source B

D T T

TATRRIUMAN R mE
i 3

AERGRAUTICAL RADIO OF THALANDLTD. | Draveing No.

1X Rack Ravislon

01 I Titls |

IXTack | Profect
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Suwat 5. | Bate

24 May 2025 | Approve I Sirichiai R IM' | 27 May 2025
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Attachment 09

Power Backup

Front View Rear View AC & DC Power Supply

: JB
cESeE -
A % ALs .3
= -8 ".:n';
2 }
0; .. ¥
: L i
24V100A Charger - 24VF100A Charger i - 3%
3U 3.U 5 - 25
. . B B 5o
: - Q. il
2500WI4Y inverter |- 2500W/224V fnverter N T opl
u - 3y ‘
Blank
¥ r'_%ﬂ*ﬂ
— ’ 7 ACNommal A |
24V/100A Charger . : - |
3 .
; 24\//100A Charger - St 7
2500Wr24V inverter - 3.4 - ACUPSAorB |

3 - bomm
- ’ 2500W/24V Inverter
3y

« DCSoured |
1U-2 X 12-nort Etheract Switch ! U

1U-Cable Managemant )

. .
..! DC Seurce B

4-12v100A
Battery

| 1U-6-AC Oullet Distribaitor |
il A el -

AERDNAJTICAL RADIO OF THALAND LID. | Brawing Mo, | "ovivess | goeo” o1 |m. |
Rk
Posers Rackup
ot 0B Comtod St caion Syt Paject Mo, o Frofect 10177 AIC Raddio 20
Foguicerwg Pehrdmemty (1.5 - Pk —
Dk Swars. | Pate 4 tay 2025 llnvmw | Shicha It ‘M- , 27 lay 2025
Fite lo1_177 AIC Radio 202550
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Attachment 10

Automatic and local analog audio interface Main/Standby Control panel

Audia,PTT or $Q from

Einel
V63 ¢———{ Motz Radio CHL
VCes Line2
Stby Radic CH1

L Local Switch:Selected Manual Button CH1 f-}- -

Audio,PTT or SQ from

Line1
Y — Main Radio CH?

YVCCS Lisa?

$tby Radio CH2

| Local Switch:Selected Manual Buttor CH2 I—’- -

Sain Radio Naakg Sigust

; Main Radio CH2 I
. . y

ke
P s radioCH2 [
r
1

Audio,PTT or 5Q from

vees o i _
== Main Radio CH3
Lire? oSty Radio CH3

L 1 ocal Switch:Seletted Magual Bution CH3I 1-’- -

VCCS

Radio Fauk budkator l
S - —

Audia,PTT or SQ from
Visle]

Lise! ) Main Radio CHA f——te
Loe? »J by Radio CHA

[ Local Switch:Selected Manval Batton CH4 }-)- -

Maio Ralie Ambp Sgasl
r | Main Radio CH4 I

Seasadby Radio Avalog Sigazt

rm we|  Sthy Radio CHY
r I

Radis Fuult fadiaror 1
b - - —

VCCS

Fanctional of Aodic PTT/SQ Main/Staedby Switching Panel fallawieg:

1.The MainiStandly Srhching pael shall be conmected duat-#WESM per chamel for rdio Main and Suanely,

2.The MainiStandby ax kehing panel shall be sonfigurs for sutomation change-orer main/amndly operaion when radia alarm,
1.Tre MainiStandby e iehing pari shall bt oparstion looal and romoto calected ehznnalf to 4,

Note: The MalvSwmndty arbehing pane! automato change-oier funetan w hich bulkdn or ecsmal o the radia,

AERORAUTICAL RADIO OF THALAND L 7D, | Drawing No. | 41 vonct | Mevision 01 | e |
i T Covtund Comsmrich . Sysipms FofactMa. | yycpanel | Praject ‘tor_177 AIC Raska 2025
ngirying Dryarbwenl | €15
Disign Siwat 3, | Date 24 Way 2025 | Approve | Stichai R Iﬂm | 27 May 2005
Fite tor_L7T AIC Radio 202550
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_Attachmen't 11

 AIR TERMINAL

Mae Sob Antenna Tx Station

; : _SREATE Y
i Rbm ‘
|
2
: AntVHF=5ea
' Ant UHF =3 ea
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Attachment 12

‘CABKE LADDER
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Maz Sot Antenna Tower

T O, 50000 m
FareImaR L1 m
AntVHF=5¢2a
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