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A3E
AC
ADA
AEROTHAI
AF
AGC
BCC
BIT
BPF
CCMS
dB
dBc
dBm
dc
ODP
DSIiT
EMF
fc
etc.
Hz
ICAO
ICD
IF
KHz
MIB
mA
MHz
MIB
ms
mVy
mw
NBTC

PTT
PPmM
RCMS
RF
s
RX

Anga

: 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 Simultaneous Transmissions
: Electro Magnetic Field

: Center Frequency

. et cetera

: Hertz

: International Civil Aviation Organization
. Interface Contrel Document

: Intermediate Frequency

: Kilchertz

: 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

: Remote control and Monitoring system
: Radio Frequency

: root-mean-square

: Receiver
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S : Second

S+N/N : Signal plus Noise to Noise Ratio

SCT : Simultaneous Call Transmission

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

TCP/IP : Transmission Control Protocol /Internet Protocol
THD : Total Harmonic Distortion

TRX : Transceiver

X : Transmitter

UHF : Ultra High Frequency

VAC : Alternating Current Volt

Vdc : Direct Current Volt

VDL : VHF Digital Link

VHF : Very High Freguency

VSWR : Voltage Standing Wave Ratio

W : Watt

MK : Tungmahamek

PSL TWR : Phitsanulok Tower

THS TWR : Sukhothai Tower

PAE TWR : Phrae Tower

NAN TWR : Nan Tower

PCB TWR : Phetchabun Tower

TK TWR : Tak Tower

MST TWR : Mae Sot Tower
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afvuanudnsuzianIznIsiTumaliagunsaingdedis

UoNMUAITIZaLI8unAIUABINITAIN Scope of Specifications U84 VM.

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

1) The VHF radio transmitter is a rack mountable radio that installs on a 19 inches standard

size rack 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) Display 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) One or several measuring instruments on the front panel shall at least provide

(1) all AC and DC voltages which are necessary for fault location
(2) all RF levels which 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 requirements of the RCMS Supervision.
5) The VHF radio transmitter shall be available for local control and signaling of

1) TX Ready

2) FPIT

3) Power on/off

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

—~ e~ e~

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.

s
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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.

(d) 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/meodify or configure any hardware.

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

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 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 limit and
upper limit

(3) The second harmonics of the carrier frequency shall be greater than -36dBm

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

(5) Protection against mismatch output impedance shall be provide 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 be provide by means of a microphone with a push to talk

(PTT) input.
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11) The VHF 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 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 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) There are at least 4 sets of spare fuses, AC Fuses and DC Fuses.

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

following:

(1) 1509001 Complies and Certificate

(2) CE or EU Complies 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 that installs on a 19 inches standard

size rack 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)

(d) Show Channel Frequency status

(5) Display 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)

4)

One or several measuring instruments on the front panel shall at least provide

all AC and DC voltages which are necessary for fault location
all RF levels which are necessary for tuning and fault location
output power

modulation depth

The UHF radio transmitter shall be available for RCMS Remote Control and Monitoring

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

5)

6)

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

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 has at least 2 Fthernet 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

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%).

The UHF radio transmitter shall have Modulation with at least the following

(1)
(2)

Double Side Band Amplitude Modulation type A3E for Speech
The modulation depth shall be adjustable up to 95 % or greater and distortion does

not exceed 5%.

The UHF radio transmitter shall have RF Output Characteristics with at least the following

(1)

(2)

The carrier power output delivered into a 50 ohms load shall be greater than or
equal to 50 W continuous
The carrier output power shall be adjustable to the required preset lower limit and

upper limit
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(3) The second harmonics of the carrier frequency shall be greater than -36dBm

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

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

(6) Spurious Output shall be at least 70 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 provide 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.

(d) There are at least 4 sets of spare fuses, AC Fuses and DC Fuses.

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

following:

(1) 1509001 Complies and Certificate
(2) CE or EU Complies and Certificate standards.

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 inches standard size

rack has a front panel that shows the settings and status of the machine. At least as follows
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(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) One or several measuring instruments on the front panel shall at least provide

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

(3) Channel Freguency Setting

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

In Case Of Failure

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

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

6) The VHF radio receiver 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.

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

(d) 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 receiver shall have Demodulation with at least the following Double Side

Band Amplitude Modulation type A3E for Speech and Data Comply for VDL mode 2.
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(1) 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.
9) The VHF radio shall have RF Input Characteristics with at least the following:

(1) Input Impedance 50 ohms

(2) The Sensitivity shall be less than or equal to -107 dBm, for a SINAD at the Receiver
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 the RF Input Level (at
modulation 90% or lower) from -107 dBm to +7 dBm

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

(5) The Spurious Response Rejection shall be at least 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 Channel Frequency

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

or wider.
10) AF and Squelch Contact Characteristics with at least the following:

(1) The Audio Output shall be 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 -47 dBm at 30 % and 90 % Modulated

(3) The AF Bandwidth shall be provide to cover the range 300 Hz to 3.4 kHz (for 25 kHz
Channel Spacing) and 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 % Modulated at 1 kHz

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

(6) A Squelch Contact shall be available.

11) Environment Condition

All radio equipment shall be able to operate in a controlled environment of

approximately 10-45 degree Celsius and relative humidity greater than or equal to 70 %.
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12) Power Supply

(1

(2)

(@)

The Radio shall be designed for using with AC Power 110 VAC to 230 VAC at 50 Hz
or wider,

The Radio shall be designed for using with DC Power 24 VVdc Float Charged Batteries
System.

All radio shall be automatically switched to DC power when AC power failure
without any interruption to the operation of system/equipment. And automatically
switched to AC power when AC power back to normal without any interruption to
the operation of system/equipment.

The Tenderer shall provide spare part 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:

ISO9001 Complies and Certificate
CE or EU Complies and Certificate
Telecommunications equipment and equipment certificate or report the results of
academic verification of telecommunications equipment and eguipment 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 that installs on a 19 inches standard

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

Show Power on/off status

Show SQ status

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

Displays the Received Signal Strength value.

Show Channel Frequency Display status

The UHF radio receiver front panel controls shall at least include

(1)
(2)
(3)

local frequency and preset channel selector
local / remote control switch

Loudspeaker and Volume Control

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

(1)
(2)

Displays Rx-ready Indication status.

SQ signal level
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(3)
()

Channel Frequency Setting
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 Built-in ED- 137C Interface with at least 10

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

6) RF Characteristics

(1)
(2)
(3)
(4)

The UHF receiver shall be tunable over the range of 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 = 03 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 Band Amplitude Modulation, 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 Output Characteristics

(1)
(2)

The Input Impedance shall be 50 ochms

The Sensitivity shall be less than or equal to -105 dBm for a SINAD at the Receiver
Output 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 rejection shall be at least 70 dB

The Image Response Rejection rejection shall be at least 70 dB

The IF Respcnse Rejection rejection shall be at least 70 dB

The Selectivity rejection shall be at least 70 dB at + 25 kHz from Channel Frequency
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(9) A Pre-set SQ control shall be provide to cover the range from - 107 to -73 dBm or

wider.
9) AF and Squelch Contact Characteristics

(1) The Audio Output shall be 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 be provide to cover the range from 300 Hz to 3.4 kHz (for
25 kHz Channel Spacing)

(4) The THD shall not exceed 5 % at 0 dBm Audio Qutput 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 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) Environment Condition

The radio shall be able to operate in a controlled 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. It must
automatically switch back to using the AC Power supply without interrupting the
operation of the system/equipment.

(4) There are at least 4 sets of spare fuses, AC Fuses and DC Fuses.

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

following:

(1) 1509001 Complies and Certificate
(2) CE or EU Complies and Certificate
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5. 10 sets of VHF radio transceiver. Each set has the following features.

1)

size rack

2)

The VHF radio transceiver is a rack mountable radio that installs on a 19 inches standard

The VHF radio transceiver front panel for receiver shall at least have a display to indicate

(1) Show power on/off status

(2) SQ indication

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

(4) Show Received Signal Strength status

(5) Show Channel Frequency Display status

The VHF radio transceiver front panel controls for receiver shall at least include

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

(3) Loudspeaker and Volume Control

The VHF radio transceiver front panel controls for receiver shall at least include

(1) Rx-ready Indication

(2) SQ signal level

(3) Channel Freguency Setting

(4) 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) The VHF radio transceiver shall be tuneable over the range of 118.000 MHz to
136.975 MHz

(2) The Channel Spacing shall be 8.33 kHz and 25 kHz

(3) The 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 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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10)

indicate

(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.

RF Input Characteristics

(1)
(2)

(3)

The Input Impedance shall be 50 ohms

The Sensitivity shall be less than or equal to -107 dBm with SINAD at Receiver Output
12 dB at least for Input Signal Modulated 30% at 1 KHz. (ITU-T P.53 Weighted)

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

The Permissible Input Voltage without causing damage shall be at least +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 shall be at least 70 dB at + 25 kHz from Channel Frequency

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

dBm or wider.

AF and Squelch Contact Characteristics

(1

2)

(6)

The Audio Output shall be 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 be 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)
The Total Harmenic Distortion shall not exceed 5% at 0 dBm Audio Output with RF
Input between -47 dBm and -7 dBm and 90 % Modulated at 1 kHz

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

A Squelch Contact shall be available.

The VHF radio transceiver front panel for transmitter shall at least have a display to

(1)
(2)

Show power on/off status

Show Transmitting Indicator status

4
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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 transmitter 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 transmitter shall at least include

all AC and DC voltages which are necessary for fault location

(1)
(2) all RF levels which 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 radic frequency can be adjusted according to the standard values between
118.000 MHz and 136.975 MHz
The channel spacing shall be selectable between 8.33 kHz and 25 kHz

S
= B

Freguency 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 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

(2) The Tenderer shall supply with 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 configure any hardware.
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(3) The modulation depth shall be adjustable up to 95% or greater and Distortion not

exceed 5%
16) RF Output Characteristics

(1) The maximum Carrier output Power shall be ereater 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 Carrier Frequency shall not exceed -36dBm

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

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

(6) The Spurious Output shall be less than the Carrier Frequency Output 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 less than 10% with AF input 1 KHz Test
Tone and Modulation Depth at 90%

(3) Local operation shall be provide 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 G.729.

19) The VHF radio transceiver shall be available for RCMS Remote Control and Monitoring

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.

(2) The VHF radio transceiver must be able to use DC Power 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

s
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automatically switch back to using the AC Power supply without interrupting the
operation of the system/equipment.

(4) There are at least 4 sets of spare fuses, AC Fuses and DC Fuses.

22) International Standard

(1) 1SO9001 Complies and Certificate

(2) CE or EU Complies and Certificate

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

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

1)

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

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

(1) Show power on/off status

(2) SQ indication

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

(4) Show Received Signal Strength status

(5) Show Channel Frequency Display status

The UHF radio transceiver front panel controls for receiver shall at least include

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

(3) Loudspeaker and Volume Control

The UHF radio transceiver front panel controls for receiver shall at least include

(1) Rx-ready Indication

(2) SQ signal level

(3) Channel Freguency Setting

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

In Case Of Failure
RF Characteristics

(1) The UHF radio transceiver shall be tuneable over the range of 225.000 to 399.975
MHz
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(2) The Channel Spacing shall be 25 kHz

(3) The Frequency Oscillator 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%).

6) 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 in the radio which can be used with Speech. Users can choose the software

format without having to change/madify or configure any hardware.
7)  RF Output Characteristics

(1) The Input Impedance shall be 50 ohms

(2) The Sensitivity shall be less than or equal to -105 dBm with SINAD at Receiver Output
12 dB at least for 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 least 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)

(9)

9

The Selectivity shall be at least 60 dB @ + 25 kHz from Channel Frequency
A Pre-set SQ control shall be provide to cover the range from -107 dBm to -73 dBm

or wider
8) AF and Squelch Contact Characteristics

(1) The Audio Output shall be 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 be provide to cover the range from 300 Hz to 3.4 kHz (for
25 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 % Modulated at 1 kHz
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(5) The ratio of (S+N)/N shall be greater 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 transmitter shall at least have a display to

indicate

(1) Show power on/off status

(2) Show Transmitting Indicator 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 transmitter shall at least include

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

(3) Microphone Socket
11) The UHF radio transceiver front panel controls for transmitter shall at least include

(1) all AC and DC voltages which are necessary for fault location
(2) all RF levels which are necessary for tuning and fault location
(3) Output Power

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

Fault Location in case of failure.
13) RF Characteristics

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

(2) The channel spacing shall be 25 kHz

(3) Frequency Oscillator shall be a Single Channel, Synthesizer Oscillator

s
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14)

15)

16)

17)

18)

19)

(4) 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%).

Modulation

(1) Speech 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 not

exceed 5%
RF Qutput Characteristics

(1) The maximum Carrier output Power shall be ereater 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 Carrier Frequency shall not exceed -36 dBm

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

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

(6) The Spurious Output shall be less than the Carrier Frequency Output at least 70 dBc
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 Modulation Depth at 90%

(3) Local operation shall be provide by means of a microphone with a push to talk

(PTT) input.

The UHF radio transceiver shall have a Built-in ED-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.

The UHF radio transceiver shall be available for RCMS Rernote Control and Monitoring
System (RCMS) Supervision in full accordance with the requirements of the RCMS

Supervision.

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

approximately 10-d45 °C and relative humidity of up to 70%.

s
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() 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%).

14) Modulation

(1) Speech 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 not

exceed 5%
15) RF Qutput 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 Carrier Frequency shall not exceed -36 dBm

(@) Alimiter shall ensure that the the Maximum Modulation Depth shall not exceed 95
%

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

{(6) The Spurious Output shall be less than the Carrier Frequency Output at least 70 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 Modulation Depth at 90%

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

17) The UHF 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 G.729.

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%.
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20) Power Supply

(1) 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.

(2) The UHF radio transceiver must be able to use DC Power 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) There are at least 4 sets of spare fuses, AC Fuses and DC Fuses
21) International Standard

(1) 1S09001 Complies and Certificate
(2) CE or EU Complies and Certificate

7. Accessories

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

Supervision which consists of

(1) RCMS Hardware: Computer Base, Workstation Computer or Server Computer Desktop
type

(2) License for RCMS Supervisor Software and Radio Diagnostic Software from
manuafacturer

(3) The Tenderer shall be provide The RCMS Database set with license whih able to
record the history of radic communication systems in detail.

(d) Can be connecoted for Maintenance, Repair and Configuration the radios.

(5) Configuration of the radio according to Attachment 03-05

(6) The RCMS shall be controlling and monitoring at least but no limit to

(6.1) Enable/Disable Transmitting/Receiving Setting

(6.2) Frequency Setting

RF Power Setting

Squelch Level Setting

Monitor Transmitting Status

)
)
) Monitor Power On Status
)
) Monitor Alarm Status

)

Monitor Operational Channel Frequency status
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2)

(7) The Tenderer shall provide and detail the Mechanism to Provide Data Integrity
Security Against Unauthorized Access Intrusion and Malicious Computer Attacks

(8) Can be used Simple Network Management Protocol (SNMP v2 or higher Version) to
interface with Aerothai CCMS (Center Control and Monitoring System) for monitoring

(9) The Tenderer shall provide a list of all necessary standards documents ICD and MIB

with regards to the Radio-CCMS information exchange

60 sets of Microphone and Measurement VSWR, Forward and Reflected Power for VHF

tfransmitter

20 sets of Microphone and Measurement VSWR, Forward and Reflected Power for UHF

transmitter

10 sets of Microphone and Measurement VSWR, Forward and Reflected Power for VHF

transceiver

7 sets of Microphone and Measurement VSWR, Forward and Reflected Power for UHF

transceiver
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 (=15dB)

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

(4) Filter Selectivity With 1dB Insertion Loss fc + 1% 220dB

(5) Installation in the 19” rack which deep length not more than 60 CM

60 sets of VHF RF Isolator as below specification

(1) Frequency 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)

(4) Isolation Typical: not less than 18 dB (=8 dB)

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

Load, Connector Female N-type
40 sets of UHF Single Cavity Filter as below specification

1
2

(1) Freguency Band: 225 MHz to 400 MHz
(

(3

(

(

)

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

) Insertion Loss: Loop adjustable 0.5 dB to 2.0 dB
a4)

59

Filter Selectivity With 1dB Insertion Loss fc + 1% =21 dB
Installation in the 19” rack which deep length not more than 60 CM
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9) 20 sets of UHF RF Isolator

(1) Freguency 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)

(d) lIsolation Typical: not less than 17 dB (217 dB)

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

dummy Load , Connector Female N-type
10) 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

11) 12 sets of UHF Ground Plane

) Frequency Band: 225 MHz to 400 MHz
) VSWR: not more than 1.5(<1.5)

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

B

Maximum Power: not less than 250 W (2250 W)

(5) Supply with X-Clamp and Clamp Plate

12) 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, microphone and speaker.

Ethernet Port: at least 2 Ports

5N
=2 B

Operation base on Web base for Configuration and Monitoring
Power Supply requirement: AC Power 110 VAC to 230 VAC or wider , 50 Hz and DC
12-30 vDC

<

13} 10 sets of VHF Single Auto-Tune Cavity Filter

(1) Freguency: 118 MHz to 137 MHz or wider

(2) Return Loss Typical: not less than 18 dB (> 18dB) or better
(3) 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

(6) Maintenance Interface: RS-232 or LAN
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(7)

Power requirement: AC Power 110 VAC to230 VAC or wider for 50 Hz and DC 24 VDC

or better

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

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

Pwer 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)
(4

(5
(

)
)
6)

1U Rack Mountable

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

Mode: VolIP ED-137C to 4W E&M and 4W E&M to VolIP 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 be provide twenty (20) sets of Air Band VHF Transceiver Walky-Talky

each sets consist of

(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 be provide thirty-six (36) sets of Standard Rack 19" consist of:

(1

42-U600X800 standard 197 Rack with gray color
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(2) Front Curve Door Back Curve Door have pore for heat dissipation,Swing Handle and
key

(3) 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

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

(5) comply to 1SO9001 and 1SO14000

(6) comply to EIA-310D Type A

(7) comply to IEC 60297-2

(8)

(9) contain Fan Unit

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

Slide Suitable for installation and maimtenance

installation in 19” Rack
(11) The tenderer shall be wiring all cable hardware in 19 standard rack the following
Attachment 06-10 and installation Software

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

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

(1) Battery12V/150 Ah or better Sealed-lead Rechargeable /Valve Regulated Lead Acid
(2) Lifetime > 12 years temperature 25°C or better

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

at least the following:

(1) Not more than 3-U hight can installation in 19” standard Rack

(2) Rectifier 2 sets 24V/100A Charger (50A/Module)

(3) Input Breaker 220VAC not less than 16A

(4) Load Breaker 220VAC not less than 40A 6 ea. and 60A 2 ea.

(5) Battery Breake 220VAC not less than 100A lea.

(6) Can control and monitoring Simple Network Management Protocol (SNMP)
(7) Can operate with RCMS Supervision

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

include at least the following:

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

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

(3) 24 VDC and Output Power 2400 Watts or better
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(4) Can Control and Monitor with Simple Network Management Protocol (SNMP)

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

Switch include at least the following:

1) Switch can installation in 19” standard rack 1-U height
16 Ethernet Ports or more 10/100/1000 Mbps
1G Ethernet Port and 2 ports SFP or more.
4) 45 sets of Module SFP same brand with switch.

) Power Supply 2-Source with AC Power 220 VAC 50 Hz or DC Power 24VDC or better
6) Function Open Shortest path First (OSPF) and Border Gateway Protocol (BGP) Routing
Protocol or better

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

23) 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

24) 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 Lebel

25) The Tenderer shall provide seven hundred (700) meters, Telephone cable TPEV
diameter 0.5 sg.mm. (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

26) The Tenderer shall provide seven hundred (700) meters and 100 meter per roll DC cable

gray color 2 Cores diameter 2.5 sg.mm. (22.5 sg.mm.)
27) The Tenderer shall provide two hundred (200) sets DC Connector for Radio.
28) The Tenderer shall provide two hundred (200) sets of AC Connector for Radio

29) The Tenderer shall provide seven hundred (700) meters and 100 meters per roll of
VTC- GND (IEC 53) 2 Cores AC cable per each item the following:

(1) black color diameter 1/1 sg.mm.

@
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(2) black color diameter 2.5/2.5 sg.mm.
(3) black color diameter 4/4 sq.mm.
(4) black color diameter 6/6 sgq.mm.

30) The Tenderer shall provide seven hundred (700) meters and 100 meter per roll of

HO7V-K DC cable per each item (color and diameter) the following:
(1) DC cable diameter 16 sg.mm. and black color
(2) DC cable diameter 16 sg.mm. and red color
(3) DC cable diameter 25 sg.mm.and black color
(4) DC cable diameter 25 sq.mm. and red color
(5) DC cable diameter 35 sg.mm. and black color
(6) DC cable diameter 35 sg.mm and red color
31) The Tenderer shall provide seven hundred (700) meters and 100 meters per roll of
HO7V-K ground cable green-yellow color per each item the following:
(1) Ground cable diameter 2.5 sg.mm.
(2) Ground cable diameter 25 sq.mm.
(3) Ground cable diameter 35 sg.mm.

32) The Tenderer shall provide one hundred (100) sets of Power connector IP44 32A IP44 Blue
Cable Mount 2P + E Industrial Power Socket, Rated At 32A, 230 V per each item the

following:

(1) Power Socket (Female)
(2) Power Plug (Male)
33) The Tenderer shall provide one hundred (100) sets of Power connector IP44 16A P44
Blue Cable Mount 2P + E Industrial Power Socket, Rated At 16A, 230 V
(1) Power Socket (Female)
(2) Power Plug (Male)

34) The Tenderer shall provide two hundred (200) sets of Power Cord IEC C13 to C14 lenght

1.5 meter. For Transmitter 100 sets and Receiver 100 sets

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

diameter 0.5 sgq.mm. white-red color and 100 meters per roll.
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36) The Tenderer shall provide five thousand (5,000) ea. marker plate per each item

following:

(1) Marker plate black color MS-65
(2) Marker plate black color MS-100

37) The Tenderer shall provide ten thousand (10,000) ea. UL approved Nylon 66 cable tie

each item following:

(1) 3" cable tie black color
(2) 37 cable tie white color
(3) 4” cable tie black color
(4) 47 cable tie white color
(5) 5” cable tie black color
(6) 57 cable tie white color

38) The tenderer shall be provide fourty (40) set of DC distributor 12 outlet for radio

Main/Standby with Cormmon Ground black box dimension 6 cm. x 90 cm. x 6 cm. (WxDxH)

39) The tenderer shall be provide fourty (40) set of AC Universal 24-AC Distribution with AC

Breaker 32A for radio black box dimension 4.5 cm. x 85 cm. x 6 cm. (WxDxH)

40) The tenderer shall be provide fourty (40) set of AC Universal 6-AC Distribution with AC
Breaker 16A for radio black box dimension 4.5 cm. x 85 cm x 6 cm (WxDxH)

41) The tenderer shall be provide twenty (20) set of 1-Phase, 2-wire,1-ground 240VAC Main
circuit breker Box with main breaker 50A and load breker 2 X 32A, 2 X 20A, 6 X 16A
breaker standard IEC61439-1,|IEC 61439-3, 1436-2540 (Thai Industrial Standard) and IP4X

42) The tenderer shall be 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

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

12 of antenna or more, and can installation on catwalk.

44) The tenderer shall be 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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(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
(d) N-type Female Connector

45) The tenderer shall be provide eighteen (18) rolls CAT-6A cable include at least the

following:

(1) 4-pairs length not less than 1,000 feet/roll and 6-roll white color, 6-roll yellow color,
6-roll bule color

(2) Starnded bare copper 26 AWG

(3) Flame Retardant

46) The tenderer shall be provide two thousand and five hundred (2,500) ea. of RJ-45

Connector include at least the following:

—

(1) Cat6 8P8C way Cable Mount RJ-45 Modular Plug Male
(2) Long Body

(3) Shielded

(4) 8/8 With Strain Relief 44915-0021

(5)

(6)

(M)

Color: Clear resin
Modular Telephone Hardware ANSI/EIA/TIA-568
Safety Agency Approvals UL File Number E107635

47) The tenderer shall be provide three hundred and ffty (350) meters of RF RG-142/U cable

at least the following:

(1) Impedance 50 Ohms

(2) Maximum Operating Frequency 6 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

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

following:

1) Impedance 50 Chms
2) Maximum Operating Frequency 6 GHz or better

(

(

(3) Center Connector Copper: Silver Plated
(d) Outer Conductor 1: Copper Silver Plated
(

5) Outer Conductor 2: Copper Silver Plated
(6) Dielectric: Solid PE
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(7) Weight not over 200 kg/Km

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

meters/roll) at least the following:

(1) RF Low Loss 1/2"

(2) Maximum Frequency 8.8 GHz
(3) Velocity 0.87

4) Impedance 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 more than 4.77 dB
(

14) Maximum Return Loss not less than 20 dB

50) The tenderer shall be provide five hundred (500) sets of Male N-type RF Connector for
RG-142/U 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 not less than 25 dB

(5) Center Contact: Crimped

(6) Outer Contact: Crimped

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

Right Angle Cable Feed Through
Impedance 50 Ohms

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

)

Outer Contact: Crimped

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

a
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1) Straight Cable Plug

) Impedance 50 Ohms

) Operating frequency DC up to 2 GHz or wider
) Return Loss 2 27 dB

(5) Center Contact: Crimped

(6) Outer Contact: Crimped

53) The tenderer shall be provide one hundred (100) sets of Male N-type RF Connector for

Low Loss 1/2” cable at least the following:

Straight Cable Plug

Impedance 50 Ohms

VSWR not mote 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 be provide two hundred (200) sets of BNC RF Connector for RG-142/U

cable at least the following:

(1
(2

) Straight Cable Plug
)

3) Operating frequency DC up to 2 GHz or wider
)
)

Impedance 50 Ohms

Center Contact: Crimped

Outer Contact: Crimped

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

(1) Chassis Mount Round Panel Bulkhead
(2) Impedance 50 Ohms
(3) Operating frequency DC up to 2 GHz or wider

56) The tenderer shall be provide one hundred (100) sets of Adapter Male N-type to Male
N-type at least the following:

(1) Impedance 50 Ohms
(2) Operating frequency DC up tol GHz

57) The tenderer shall be provide one hundred (100) sets of Tee 50() RF Adapter N Plug to

N Socket at least the following:

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

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

the following:

) Cable Body: Stainless Steel or better
) Contact Surface: Tin Plated Copper or better
3) Surge Current not less than 50 KA (= 50 KA)
) Water proof: Sealing Class IP67

)

Length not less than 30 cm.

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

Loss 12" at least the following:

(1) C Hanger Adapter Stainless Steel Angle Adapters Pressing Type or better

(2) Bolt M8 or bigger

(3) Rod and Nut: Stainless Steel

(d) Flat and Lock Washers: Stainless Steel

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

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

(1) Use for Low loss %" and Male N-type RF Connector 12"
(2) Same brand of RF Cable Low Loss ¥%”

61) The tenderer shall be provide seven (7) sets of each set consist of:

(1) Hand Crimp Tool for CAT6 Modular RJ-45 Plug Male with die set to be compettible
with the proposed RJ-45 connector

(2) Cable Tester at least the following:
(2.1) Test connector: Shielded 8- pin modular jack accepts 8-pin modular (RJ45)
and 4-pin modular (RJ11) plugs.
(2.2)  Display : Monochrome LCD with backlight or better
(2.3)  Cable test: Measures length, verifies wiremap, identifies remote 1D
locators, and detects Ethernet ports. also shows HIGH Q) when the resistance of

the cable is more than 12.5 Q. Displays results on one device.

(2.4)  Tone: Can Generates Intellitone™ and normal analog toning signals

(2.5)  PokE: Solicits and detects the presence of 802.3af compatible PoE (Power
over Ethernet) devices MicroScanner PoE: Solicits and detects the presence of
802.3af, at, bt devices.

(2.6) Cable Types Test: Twisted pair: UTP, FTP, SSTP Coaxial (MicroScanner2):
750,50 0,93 Q
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(2.7)  Length test: Range: 460 m (1500 ft) Resolution: 0.3 m (1 ft) Typical
accuracy: + 4% or 0.6 m (2 ft) whichever is greater. NVP uncertainty is an
additional error. Calibration: User-settable NVP for twisted pair and coax
(MicroScanner2). Can determine actual NVP with known length of cable

(2.8)  Wiremap Test: Detects single-wire faults, shorts, miswires, split pairs, and
up to seven far-end adapter IDs. The wiremap is drawn with proportional length
to visually indicate the approximate location of faults.

(2.9)  Ethernet port detection: Detects the advertised speed of 802.3 Ethernet
ports with speeds of 10 Mbps, 100 Mbps, and 1 Gbps. MicroScanner PoE: Detects
the advertised speed of 802.3 Ethernet ports with speeds of 10 Mbps, 100 Mbps,
1 Gbps, 2.5 Gbps, 5 Gbps, and 10 Gbps.

(2.10) Serial Interface: USB

(2.11) Bag, Prob 1 set

62) The tenderer shall be 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
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Attachment 01
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(149) (%) ) (um)
VHF TX 13 4 6 8
VHF RX 13 il 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 1 2
TRX Rack 1 - - -
Power Backup Rack 2 1 1 1
RCMS Supervision 1 1 1 1
Programmable Switch 18 6 6 10
4W E&M Switch 7 2 2 4q
VHF ADA 8 Ports 2 1 1 1
UHF ADA 8 Ports 1 - 1 1
24 Port RJ45 Patch i 2 2 4
Cable Management 7 2 2 il
MDF panel (3U)/ 7 2 2 a4
VHF Single Cavity Filter 26 8 12 16
UHF Single Cavity Filter 12 - il 4
VHF Autotune Cavity 3 1 1 1
UHF Autotune Cavity 1 - | 1
VHF Antenna 3 1 1 1
UHF Antenna 1 s 1 1
Walkie Talkie Air Band 2 2 2 2
Battery 16 8 8 8
Charger q 2 2 2
Inverter 4 2 2 2
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Attachment 02
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Spare Radio
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UHF_TRX
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TX Rack

RX Rack
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TRX Rack

Power Backup Rack

RCMS Supervision

Programmable Switch
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AW 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
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Attachment 03

PSL TX Station & RX Station

[

Tx VHF = 13 ea
Rx VHF = 13 ea
Tx UHF=6ea
Rx UHF =6 ez
TRx Vhir -
.TRxUHF=1ea

. Tx Rack = 3 rack
. Rx Rack = 3 rack

Y

‘Sl

000 NG W W

ack = 1 rack

10. Power Backup&Battery = 2 rack

Total = S rack

TX _Station

LT VHEMein=Tee=lreck

2Ta VHF Sty =S em= Lrace

3 Ta iF Main/Stoy =33 ea = | rec
A TR VHE/UHE =3/ ee= 1 sech
5Power Becispllettery= | racs

’
@

PSL_TWPR
Phit:anulok Taw er Control

RX _Station

LsvHFMaea=T ee= | mea
2RnVHF Sty = Eoe=1rach

3 Re UHFMan/Stoy = 3/3 s =) fecn
L Power deciadh Bettery= Lrecs

Tem: =4 racx
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attachment 04

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

i

MST_TWR
Mae Sot Tower Control

1 TuVwF c 4L 03

1. AR Y'HF = 43 &2

3. TmUHF =« 12 ea

4 AmU=F « 12¢ca

5. THx VHF = B ca

b THu U=F : 583

T TwRack « 10k

&, Ha Aack = 0 rak

9. Power Backupl Sartery = 7 rack
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Attachment 05

RCMS Netwaork Map
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Attachment 06

Front View

2-VHF or 2-UHF 1

2-VHF or 2-UHF (rnsceiver
Spacing not more than 12-U

Spacing not more than 12-U

4-VHF or 4-UHF Auto-tune Cavity
Filter 4-Ch TX to connect the rf
power sensor and all local and
remote monitor via lan.

Spacing not more than12-U

TRX Rack

Rear View AC & DC Power Supply

2-VHF or 2-UHF

TRxX Main 1
TRX Main 2
TRX Main 3
TR Main 4

Yy

TRX Standby 1
TRX Stanaoy 2
TRX Standby 3
TRX standby 4

i
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=
5
[£=!
1
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2y
a
=
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o
o
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=
| z
2 T
¥ 3

I
<G Q
L a

A S

- ACUPSA

~-— ACUPS B

-«+— DCSource A

-«+— DCSourceB
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Project No. VUTRx | project TOR 177-ATC Radio 2021
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Design Suwars. |Pate 3ec 2020 | Approve —l Sirrai R | Date 3 Dec 2020
File 01_TOR 177-ATC Radio 2021.VSD
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Attachment 07

Front View

RX Rack

Rear View

AC & DC Power Supply

CH1-2 CH1-2 Rx Main 1 -
4-VHF or 4-UHF Receiver 4-VHF or 4-UHF Receiver RX Main 2 -
by Man/Standby 5 RX Main 3 il S
Spacing not more 8-U = —— - o[
= =]
itz =
a =)
g Rx Stancby 1 -z g
=2 Rxsandey2 |- § &
h= Rxsmnooys |4 O
: RX Standby 4 - OF
CH3-4 2
UHF Receiver
- AC UPS A
- AC UPSB
-+— DCScurce A
-«+— DCSource B
8-BPF Cavity Filter
Spacing not more than 12-U
8-RF Power Sensor
let Distribution
AERONAUTICAL RADIO OF THAILAND LTD. |Drawing No.| RxRack |Revision o1 lﬂh’e [
Project No. RX Rack | Profect TOR 177-ATC Radio 2021
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Attachment 08

Front View

TX Rack

Rear View

AC & DC Power Supply

AeudnwazIRNEINIInALla

CH1-2 Tx Main 1 -
4-VHF or 4-UHF Transmitter 4-VHF or 4-UHF Transmitter Tx Main 2 - cf
Mair/S TX Main 3 - 285
Spacing not more than 8-U TX Main4 - O3
Aad
=
=)
Tx Standby 1 -z S
Txsundey2 | § s
TX Standoy 3 - 20
Tx Standby 4 - o
CH3-4 CH3-4
4-VHF or 4-UHF Transmitter 4-VHF or 4-UHF Transmitter
M i
Spacing not more than 8-U
e - ACUPS A
— ACUPSB
-«— DCSource A
H -+— DCSource B
8-Cavity BPF with Isolator :
Spacing not more than 12-U B
8-RF Power Sensor H
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Attachment 09

Power Backup

Front View Rear View AC & DC Power Supply

Yy

DCRower Distribution: Ll

24V/100A Charger
3-U

24V/100A Charger
3-U

=
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S
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1)
=
=

A
(=)
A
]
5O
o
)
<t

2400W/24V Inverter
2-U

2400W/24V Inverter
2-U

-+ AC Normal A

24V/100A Charger

24V/100A Charger

2400W/24V Inverter 3-U <4 ACUPSAorB

2400W 24V Inverter

2-U
- DC Source A

- DC Source B

4-12V/150A
Battery
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Attachment 10

Automatic and local analog audio interface Main/Standby Control panel

Aude PTT or 50 from
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Attachment 11

AIR TERMINAL

Mae Sot Antenna Tx Station
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Attachment 12
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