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GENERAL INFORMATION AND REQUIREMENTS

1.1  INTRODUCTION.-  This instruction book contains system level information for the remote monitoring and control (RMC), Type FA-17700.  This documentation consists of technical documentation, volumes 1 and 2.  The information is presented to familiarize personnel with the overall concepts and functional makeup of the RMC, which provides continuous monitoring and control of the radar and the associated support equipment.  Generally, system parameter checks made by onsite technicians at daily, weekly, and monthly intervals are performed automatically by the RMC.  The results of these checks and the status of system parameters monitored by RMC are routinely transmitted to the controlling Air Route Traffic Control Center (ARTCC) Tandem computer.
1.1.1 Purpose.-  This Technical Instruction book provides instructions for maintaining, calibrating, and troubleshooting the RMC.

1.1.2  Scope.–  The book applies to RMC systems installed at beacon only sites (BOS) with air traffic control beacon interrogators (ATCBI-4/5/6), air route surveillance radar (ARSR-1/2), FPS, and airport surveillance radar (ASR-8).

1.2  EQUIPMENT DESCRIPTION.-  The following is a summary of the methods and equipment used by the RMC to monitor and control radar facility equipment.

1.2.1  RMC System-to-Equipment Interfaces.-  The RMC interfaces with every type of equipment at the radar site to collect current status and equipment conditions.  The following paragraphs discuss the RMC-to-equipment interfacing.  Details on the wiring and configuration of the RMC for the various types of sites (i.e. ATCBI-4/5/6, BOS, ARSR-1/2, FPS, ASR-8) are provided in appendix 1.  Details of site equipment and/or associated support equipment are available in equipment-specific handbooks and applicable modification hand​books.

1.2.1.1  Monitor/Control of Radar Equipment.-  The RMC interfaces to the radar equipment through digital cables or an RS-232 interface.

1.2.1.1.1  Monitor/Control of ATCBI-4/5 Equipment.-  The RMC interfaces to the ATCBI-4/5 (a.k.a. beacon) and integral system monitor (ISM) through digital cable.  Channel selection, beacon alarms, ISM beacon composite alarms, and ISM reset is done through this digital cable. 

1.2.1.1.2  Monitor/Control of ATCBI-6 Equipment.-  The RMC interfaces to the ATCBI-6 through an RS-422A cable to each beacon channel.  All channel status and control are performed through this interface. 

1.2.1.1.3  Monitor/Control of ARSR-1/2 and FPS Primary Radars.-  The RMC interfaces to the ARSR-1/2 and FPS primary radar through several digital cables.  The cables used and the configuration of the RMC rack is dependent upon the type of primary radar at the site.  Both types of sites use a solid-state receiver (SSR), but the FPS sites utilize a larger number of SSR functions.  The RMC interfaces to the SSR through a cable connected to a remote maintenance connector located on the top of the SSR.

1.2.1.1.4  Monitor/Control of ASR-8.-  The RMC interfaces to the ASR-8 through a digital cable to the radar site cable junction box.

1.2.1.1.5  Monitor/Control of Common Digitizer (CD-2).-  The RMC interfaces to the CD-2 through an RS-232 cable that connects to the remote access control input (RACI) board in the CD-2.  The RACI modification provides an interface to remotely monitor the parameters and remotely control the functions of the CD-2.

1.2.1.1.6  Interface to Site Modem.-  The RMC communicates the remote Tandem computer by means of the site modems.  The RMC interfaces to the site modems through an RS-232 cable.  The remote Tandem computer allows remote users to access the RMC in order to monitor and control the radar facility.  

1.2.1.1.7  Monitor/Control of Azimuth Data Unit (ADU).-  Only at BOS facilities, the RMC interfaces to the ADU, through a cable that provides both digital and analog status.

1.2.1.2  Monitor/Control of Environment.-  The environmental equipment is monitored and controlled through the environmental remote maintenance subsystem (ERMS) or at some sites a simpler digital interface to existing engine generator control box (EGCB).  The simple digital interface to the EGCB is discussed in paragraph 1.2.1.2.8.

1.2.1.2.1  Engine Generator (E/G).-  The availability and status of the engine generator are monitored by reporting the run status, current lockout status, and control availability.  Battery voltage and building temperature are monitored.  While running, engine conditions such as coolant temperature, oil pressure, output voltages and currents are also reported.

1.2.1.2.2  E/G Commands.-  Commands are provided to start and stop the engine and to provide a one-time lockout reset.

1.2.1.2.3  E/G Performance.-  The engine generator starting and transfer times are calculated for an RMC start command.  The battery charger is monitored, and the charging percentage is reported.

1.2.1.2.4  Fuel Tank.-  The engine generator fuel tank level and leak detection status is reported to the RMC. 

1.2.1.2.5  Facility Line.-  Ac voltages and currents are measured on the incoming commercial power lines.

1.2.1.2.6  Air-Conditioning.-  The performance of each air-conditioner is monitored.  Pressure alarm status airflow warning is reported.  Performance of the unit is reported by measuring the output evaporator temperature and the temperature drop across the evaporator.

1.2.1.2.7  BOS Building.-  The building temperature is monitored.  The intrusion and fire alarm system is monitored.

1.2.1.2.8 Non-ERMS Environmental.- At non-ERMS sites only basic environmental and E/G parameters are monitored and controlled.  The RMC monitors E/G starting, E/G stopping, E/G running, site on E/G power, E/G fault, fire alarm, security alarm, and building temperature alarm.  The RMC can start and stop the E/G on facility.

1.2.1.3  System Calibration.-  At BOS facilities, all of the ADU analog parameters measured by the analog interface function can be calibrated through the RMC.

1.2.2  RMC Equipment.-  The primary RMC components are the RMC remote telemetry unit (RTU) computer, and the maintenance data terminal MDT/BI-6 interface /concentrator computer that are both inside the RMC rack, and the ERMS that is outside the RMC rack.  The Secondary equipment includes the associated interfaces to existing radar facility equipment.  Detailed discussions of RMC equipment to site equipment interfacing are given in the appropriate electronic equipment modification (EEM) and system support modification (SSM) documents.

1.2.2.1  RMC Cabinet.-  The primary components of the RMC cabi​net are the RTU computer, the MDT/BI-6 interface/concentrator computer, digital input/output (i/o) bricks, disconnect and power supply unit (DPSU), command enable relays, terminal strips, cable disconnect panel (CDP), and the communication interface panel (CIP).

1.2.2.1.1  RMC Equipment Family Tree.-  The following RMC cabinet and ERMS breakdowns show the identifiable equipment modules and their unit descriptors.

Unit
Description
1
RMC 
Cabinet 

1A1
Cable Disconnect Panel (CDP)

1A1A1
Communication Interface Panel (CIP)

1A2
Disconnect and Power Supply Unit (DPSU)

1A2J1
DPSU Status Connector

1A2J2
DPSU Power Connector

1A3
MDT/BI-6 interface/concentrator Computer

1A3A1
Display

1A3A2
Computer

1A3A3
Keyboard

1A4
Main Mounting Panel

1A4A1
M4RTU

1A4A2
M4RTUX

1A4A3
G4D16R I/O Bricks

1A4A4
Command Enable Relays

1A5
Uninterruptible Power Supply

2

ERMS (See ERMS Manual)

1.2.2.1.2  Cable Disconnect Panel(CDP).-  The CDP provides several connectors for cables.  The CIP is installed in the CDP and provided DB-9 and DB-25 connectors for various external cables.  The choice of which connectors to use is determined by the type of site the rack is installed.

1.2.2.1.3  RMC Disconnect and Power Supply Unit (DPSU).-  The DPSU provides power for the i/o bricks and the command enable relays.  The power to the command enable relays is controlled by the command enable switch on the DPSU.  Deactivating the command enable relays opens the path for the grounds and voltages used by the RMC to send commands to the site equipment.  The command enable switch is turned off to block remote commands during equipment maintenance. 

1.2.2.1.4  MDT/BI-6 Interface/Concentrator Computer.-  The personal computer in the RMC rack has three functions.  


a.  The computer provides an MDT interface to the RMC systems and the ERMS environmental monitor.  


b.  The computer also contains the interface card that provides RS-422A communications with the ATCBI-6.  


c.  This computer is also a concentrator that combines the RMC data with the ERMS data for shipment to the remote user on one modem line.

1.2.2.1.5  Main Mounting Panel.-  The Opto-22 produced M4RTU on the main mounting panel, is the central processing unit (CPU) for the status and commands that affect the ATCBI-4/5, CD-2, ARSR-1/2 radar equipment, FPS radar equipment, and ASR-8 radar equipment.  The ATCBI-6 status and commands are combined with the M4RTU status and commands in the MDT/BI-6 interface/concentrator Computer.  The M4RTUX provides additional analog and digital i/o slots for the M4RTU.  The Opto-22 produced G4D16R i/o bricks provide optical isolators for status and command lines to the site equipment.  The command enable relays provide the means, through hardware, of blocking commands from being sent to the site equipment during site maintenance activities.

1.2.2.1.6  Uninterruptible Power Supply (UPS).-  The batteries of the UPS provide limited power to the RMC when site power is lost.

1.2.2.2  Environmental Remote Maintenance Subsystem (ERMS).-  The ERMS provides engine generator and environmental monitoring and control.  The ERMS is an independently field piece of equipment that is treated as a commercial-off-the-shelf (COTS) piece of equipment.  The local ERMS software can be run from the MDT, however it is separate from the RMC MDT software.  The ERMS data is combined with the RMC data in the concentrator for transmission over the modem.  Detail on the installation, operation, and maintenance of the ERMS can be found in the ERMS manuals.  The EMRS is similar to the RMC in the fact that it is built on the Opto-22 M4RTU and i/o brick platform.

1.2.3  Software.-  The RMC has several processors that employ various types of code.

1.2.3.1  M4RTU Software.-  The M4RTU uses the industrial automation software of Opto22.  Opto22’s software is a flowchart-based control programming language.  All actions or reactions that the RTU does are divided into flowchart segments called charts. Each chart manages an individual function for the RTU. For instance; status measurements of analog inputs, message handling of incoming command, system error control and reset, ECT… The RTU is multitasking, which enables the controller to control and monitor data/control points simultaneously. 

1.2.3.2  MDT Software.-  The MDT uses the Microsoft Windows2000 Pro operating system (os). This os platform is multitasking, allowing several applications to be executing at the same time.  The MDT uses the Multitasking ability to execute the BI-6 interface and the concentrator application simultaneously.

1.2.3.3  BI-6 Interface Software.-  The BI-6 interface application communicates to the ATCBI-6 via the 5102 Sealevel card, which is a High Level Data Link Control (HDLC) card that is located in the MDT. The function of this application is to translate the communication protocol of the ATCBI-6 allowing the Opto22 software to control and monitor aspects of the BI-6.

1.2.3.4  Concentrator Software.-  The concentrator is an application that functions as a data hub, allowing several equipment types to communicate to a remote user through a single, low bandwidth, communication line.  It is responsible for maintaining communication to the remote user and managing data/control flow to and from the equipment.

1.2.4  Parameters.-  The parameters that are monitored and controlled by the RMC and the hardware interfaces required for these tasks are discussed in the following paragraphs.

1.2.4.1  Digital.-  Digital parameters monitored by the RMC are collected from several sources.  The status of most monitored digital functions are reported as being either ON or OFF, or either normal or alarm.  The status of the remaining monitored digital functions are reported as an equipment configuration (e.g., CHANNEL 1 ACTIVE).  A status report is made by the RMC whenever a monitored digital function changes states or an equipment configuration changes.

1.2.4.1.1  The following are examples of parameters that are monitored or controlled by the digital interface function:


Measured:
channel alarms, channel on-line, STC configuration,


Controlled:
Transmitter select, engine generator start.

1.2.4.1.2  The digital interface function includes those digital status and command signals which are routed from the digital i/o bricks through the terminal block to the connectors on the CDP and finally to the equipment being monitored or controlled.  The voltage and grounds used for commands are also routed through the command enable relays before going to the input of the command optical isolators on the i/o bricks.

1.2.4.2  Analog.-  Analog parameters monitored by the RMC are collected from several sources.  The value of the measured parameter is reported along with the status of the measured parameter.  The status of each parameter is determined by comparing the measured value against a set of alarm limits.  An analog parameter is reported by the RMC whenever its status changes and whenever its value has changed by more than a preset amount while it is in an alarm status.

1.2.4.2.1  The measured analog parameters include equipment voltages, equipment currents, and air-condi​tioner air temperatures.

1.2.4.2.2  The analog interface function includes those analog signals, which are routed from the monitored equipment through the analog modules on an analog i/o brick or the analog modules on an RTU or RTU extender (RTUX).

1.3  SPECIFICATION DATA.-  The following are specifications for the RMC soft​ware modules and hardware equipment.

1.3.1  Subsystem.-  General specification data for RMC digital interface and RMC analog interface subsystems is given in table 1‑1.

TABLE 1-1.  SUBSYSTEM SPECIFICATION DATA

	RMC DIGITAL INTERFACE 
	

	   Channels – 
	16 each

	      Status
	Determined by site type

	      Commands
	Determined by site type

	RMC ANALOG INTERFACE 
	

	   Channels
	 8


1.3.2  RMC Cabinet Unit 1.-  Specification data for RMC cabinet unit 1 is given in table 1-2.

TABLE 1-2.  RMC CABINET UNIT 1 SPECIFICATION DATA

	NAMEPLATE DATA
	

	   Manufacturer
	BUD

	   Part Number.
	30-2305-GT

	EXTERNAL POWER REQUIREMENTS
	None

	ENVIRONMENTAL CHARACTERISTICS
	None


1.3.3  Cable Disconnect Panel 1A1.-  Specification data for cable disconnect panel 1A1 is given in table 1-3.

TABLE 1-3.  CABLE DISCONNECT PANEL 1A1 SPECIFICATION DATA

	NAMEPLATE DATA
	

	   Manufacturer
	FAA

	   Part Number
	

	EXTERNAL POWER REQUIREMENTS
	None

	ENVIRONMENTAL CHARACTERISTICS
	None


1.3.4  RMC Disconnect and Power Supply Unit.-  Specification data for RMC Disconnect and Power Supply Unit is given in table 1-4.

TABLE 1-4.  RMC DISCONNECT AND POWER SUPPLY UNIT (DPSU) 1A2 SPECIFICATION DATA

	NAMEPLATE DATA
	

	   Manufacturer
	FAA

	   Part Number
	1A2

	EXTERNAL POWER REQUIREMENTS
	

	   Input Power:
	

	     Frequency
	47 to 63 Hz voltage (Nominal)

	     (Single Phase)
	120 V ac ±10 percent

	ENVIRONMENTAL CHARACTERISTICS:
	None


1.3.5  M4RTU Remote Telemetry Unit.-  Specification data for M4RTU table 1-5.

TABLE 1-5.  M4RTU 1A6A1 SPECIFICATION DATA

	NAMEPLATE DATA
	

	   Manufacturer
	Opto-22

	   Part Number
	M4RTU

	FUNCTIONAL CHARACTERISTICS
	

	   Function
	Central Processor

	   External Status Access
	Interrupt Driven

	   Serial Ports
	2

	   Serial Port Configurations
	Both or either RS-485, RS-232

	   Slots for Digital Signals 
	8 Digital and 4 Analog

	SERIAL EXPANSION CARD
	

	   Part Number
	M4SSER

	   Serial Ports
	2

	   Serial Port Configurations
	both or either RS-485, RS-232

	EXTERNAL POWER REQUIREMENTS
	

	   Input Power:
	

	     Frequency
	47 to 63 Hz voltage (Nominal)

	     (Single Phase)
	120 V ac ±10 percent

	INTERNAL POWER SUPPLY
	

	   Part Number
	M4PS120A

	   Input Power:
	120 V ac ±10 percent

	   Output Power:
	24 V dc ±10 percent

	ENVIRONMENTAL CHARACTERISTICS
	

	   Operating Temperature
	-20 to 70 °C

	   Storage Temperature
	—40 to +85 °C  

	   Humidity
	5 to 90 percent, noncondensing


1.3.6  M4RTUX RTU Extender Unit.-  Specification data for M4RTUX is given in table 1-6.

TABLE 1-6. M4RTUX RTU EXTENDER UNIT SPECIFICATION DATA

	NAMEPLATE DATA
	

	   Manufacturer
	Opto-22

	   Part Number
	M4RTUX

	
	

	EXTERNAL POWER REQUIREMENTS
	Provided through M4RTU cable

	   Input Power:
	24 V dc ±10 percent


1.3.7  G4D16R Digital I/O Brick 1A4A3.-  Specification data for G4D16R Digital I/O Brick 1A4A3 is given in table 1-7.

TABLE 1-7. G4D16R DIGITAL I/O BRICK 1A4A3 SPECIFICATION DATA

	NAMEPLATE DATA
	

	   Manufacturer
	Opto-22

	   Part Number
	G4D16R

	FUNCTIONAL CHARACTERISTICS
	

	   Interface Type
	RS-485

	   Digital Modules Slot
	16

	EXTERNAL POWER REQUIREMENTS
	

	   Standard Board, Number RAM/EPROM
	24 V dc ±5 percent at 4.9 A

	ENVIRONMENTAL CHARACTERISTICS
	

	   Operating Temperature Range
	0 to 55 °C

	   Operating Humidity Range
	10 percent to 85 percent, noncondensing


1.3.8  MDT/BI-6 Interface/Concentrator Computer 1A3A2.-  Specification data for MDT/BI-6 interface/concentrator Computer 1A3A2 is given in table 1-8.

TABLE 1-8. MDT/BI-6 INTERFACE/CONCENTRATOR COMPUTER 1A3A2 SPECIFICATION DATA

	NAMEPLATE DATA
	

	   Manufacturer
	Gateway

	   Part Number
	1A3A2

	EXTERNAL POWER
	

	   Input Power:
	

	     Frequency
	47 to 63 Hz voltage (Nominal)

	     (Single Phase)
	120 V ac ±10 percent

	HARDWARE REQUIREMENTS
	

	     Hard drive
	at least 10 Gbyte

	     CD-ROM
	Yes

	     PCI Card Slots
	at least 2

	     Internal Modem
	Yes

	     LAN Card
	Yes

	     Special Keyboard 
	Yes – Keyboard with touch pad

	SOFTWARE REQUIREMENTS
	

	     Operating System
	NT based software

	     Opto-22 Software
	Factory floor


1.3.9  Uninterruptible Power Supply (UPS) 1A5.-  Specification data for Uninterruptible Power Supply 1A5 is given in table 1-9.

TABLE 1-9. UNITERUPTABLE POWER SUPPLY 1A5 SPECIFICATION DATA

	NAMEPLATE DATA
	

	   Manufacturer
	APC

	   Part Number
	SU1400RM2U

	EXTERNAL POWER
	

	   Input Power:
	

	     Frequency
	47 to 63 Hz voltage (Nominal)

	     (Single Phase)
	120 V ac ±10 percent

	OUTPUT POWER
	

	     Number of Outlets
	6

	     Frequency
	47 to 63 Hz (nominal)

	     (Single Phase)
	120 V ac ±10 percent

	     Power Capacity
	950 watts

	     Power Capacity
	1,400 VA

	     Transfer Time
	2 ms

	     Backup Time at Half Load
	26.5 minutes

	     Typical Recharge Time
	3 hours

	SURGE PROTECTION AND FILTERING
	

	     Surge Energy Rating 
	480 Joules

	     Filtering
	Full time multi-pole noise filtering; 0.2 percent IEEE surge let-through; zero clamping response time; meets UL 1449.


1.3.10  Optical Isolator Input.-  Specification data for optical isolator input, is given in table 1-10.

TABLE 1-10.  OPTICAL ISOLATOR INPUT SPECIFICATION DATA

	NAMEPLATE DATA
	

	   Manufacturer
	Opto-22

	   Part Number
	G4IDC5D

	FUNCTIONAL CHARACTERISTICS
	

	   Input Voltage Range
	2.5 V dc – 28 V dc

	   Input Current Max
	30 mA

	   Input Resistance
	900 ohms

	   Output Supply Voltage
	+4.5 to +6 V dc

	   Output Supply Current
	12 mA (nominal)

	   Output Current (sinking)
	50 mA 

	   Control Resistance
	470 ohms

	   Input Isolation
	4000 Vrms

	
	

	ENVIRONMENTAL CHARACTERISTICS
	

	   Operating Temperature
	-30 to 70 °C


1.3.11  Optical Isolator Output.-  Specification data for optical isolator output, is given in table 1-11.

TABLE 1-11.  OPTICAL ISOLATORS OUTPUT SPECIFICATION DATA

	NAMEPLATE DATA
	

	   Manufacturer
	Opto-22

	   Part Number

	G4ODC5

	FUNCTIONAL CHARACTERISTICS
	

	   Operating Voltage Range
	5-60 V dc

	   Output Supply Current
	12 mA (nominal)

	   Current Rating
	

	       @ 45 °C
	3 A

	       @ 70 °C
	2 A

	   Logic Voltage Nominal
	5 V dc

	   Logic Voltage Range
	4-8 V dc

	   Logic Input Current
	12 mA

	   Control Resistance
	220 ohms

	   Input Isolation
	4000 Vrms

	
	

	ENVIRONMENTAL CHARACTERISTICS
	

	   Operating Temperature
	-30 to 70 °C


1.4  EQUIPMENT AND ACCESSORIES SUPPLIED.-  Table 1-12 lists the equipment supplied to make up the RMC, plus various special test equipment and tools that are provided.  Crated dimensions and weights are unavailable.

TABLE 1-12.  EQUIPMENT AND ACCESSORIES SUPPLIED

	Unit/

Ref. Des.
	Quantity
	FAA

Type Number
	Name
	Dimensions and Weight

(Uncrated)

	
	
	
	
	

	1
	1
	-
	RMC Cabinet
	DIM: 24 1/16 inch width

     30 3/4 inch depth

     78 1/16 inch height

WT:  268 lbs.

	
	
	
	
	

	1A1
	1
	-
	Cable Discon​nect Panel
	DIM: 21.875 inch width by

     25.75 inch depth     

	
	
	
	
	

	1A2
	1
	-
	Disconnect & Power Supply Unit (DPSU) 
	DIM: 19.00 inch width by

      5.25 inch height

WT:  20 lbs. maximum

	
	
	
	
	

	1A3A1
	1
	-
	MDT Display
	DIM: 17 inch width by

     15 inch height

     17 inch deep

WT:  35 lbs. 

	
	
	
	
	

	1A3A2
	1
	-
	MDT Computer


	DIM: 14.75 inch width by

      4.25 inch height

     17.25 inch deep

WT:  20 lbs.

	
	
	
	
	

	1A3A3
	1
	-
	MDT Keyboard
	DIM: 16.5 inch wide by 

      1.0 inch height by

      7.5 inch depth


TABLE 1-12.  EQUIPMENT AND ACCESSORIES SUPPLIED - Continued

	Unit/

Ref. Des.
	Quantity
	FAA

Type Number
	Name
	Dimensions and Weight

(Uncrated)

	
	
	
	
	

	1A4
	1
	-
	Main Mounting Panel
	DIM: 35.00 inch height by

     19.00 inch width by

      7.00 inch depth

WT:  10 lb. maximum

	
	
	
	
	

	1A4A1
	1
	-
	M4RTU
	DIM: 11.10 inch length by

      6.00 inch width

      6.25 inch height

WT:  Less Than 5 lbs.

	
	
	
	
	

	1A4A2
	1
	-
	M4RTUX
	DIM: 11.10 inch length by

      6.00 inch width

      6.25 inch height

WT:  Less Than 5 lbs.

	
	
	
	
	

	1A4A3
	1
	-
	G4D16R
	DIM: 10.50 inch length by

      4.38 inch width

      5.15 inch height

WT:  Less Than 5 lbs.

	
	
	
	
	

	1A5
	1
	-
	Uninterruptible Power Supply (UPS)
	DIM:  3.50 inch height by 

     19.00 inch width by

     18.00 inch depth

WT:  63 lbs.

	
	
	
	
	


1.5  RMC CABLE LISTING.-  Table 1-13 lists all the cables required for the RMC modification.

TABLE 1-13.  RMC CABLE LISTING

	Unit/

Ref.

Des.
	Quantity
	Description

(All site variable cable lengths)

	
	
	

	W1
	1
	RMC to ATCBI-4/5  at ARSR, FPS, ASR sites

    to ADU at BOS sites with ATCBI-6

    not used at ARSR, FPS, ASR sites with ATCBI-6

Label:  W1P1---site equipment

	
	
	

	W2
	1
	**Only used at sites without the ERMS modification. **

RMC to E/G Remote Control Panel, Ademco Box, Thermostat

Label: W2P2---E/G control J-box terminal board, Ademco box terminal board, Thermostat contacts

	
	
	

	W3
	1
	RMC to Radar Set Control (RSC) at ARSR-1/2

    to Control Distribution Box (CDB) at FPS

    Not used at BOS and ASR sites

Label W3P3---site equipment

	
	
	

	W4
	1
	RMC to Solid-State Receiver (SSR) at ARSR and FPS sites

    to ADU at BOS facilities

    to ASR at ASR facilities

Label W4P4---site equipment

	
	
	

	W5
	1
	RMC to Amplitron Power Supply (APS-A) at ARSR-1/2

    to Auto Fault Reset Unit (AFRU-A) at FPS

    to ASR at ASR facilities

    Not used at BOS facilities

Label W5P5---site equipment


TABLE 1-13.  BOS CABLE LISTING - Continued

	Unit/

Ref.

Des.
	Quantity
	Description

(All site variable cable lengths)

	
	
	

	W6
	1
	RMC to Amplitron Power Supply (APS-B) at ARSR-1/2

    to Auto Fault Reset Unit (AFRU-B) at FPS

    to ASR at ASR facilities

    Not used at BOS facilities

Label W6P6---site equipment

	
	
	

	W7
	1
	RMC to Radar Cable Junction Box (RCJB) at ARSR-1/2

    to ASR at ASR Facilities

    Not used at BOS or FPS Facilities

Label W7P7---site equipment

	
	
	

	W8
	0
	Spare for future use

	
	
	

	W9
	0
	Spare for future use

	
	
	

	W10
	1
	RMC to Modem

Label W10P10---Modem

	
	
	

	W11
	0
	Spare modem for future use

	
	
	

	W12
	0
	Spare for future use

	
	
	


TABLE 1-13.  BOS CABLE LISTING - Continued

	Unit/

Ref.

Des.
	Quantity
	Description

(All site variable cable lengths)

	
	
	

	W13
	1
	RMC to ATCBI-6 used when the any site has an ATCBI-6

Label W13P13---ATCBI-6

	
	
	

	W14
	1
	RMC to CD-2

Label W14P14

	
	
	

	W15
	1
	RMC to Printer

Label W15P15---RMC Printer

	
	
	

	W16
	0
	RMC Bus 1 spare for future use

	
	
	

	W17
	0
	RMC Bus 1 spare for future use

	
	
	

	W18
	1
	RMC to ERMS Host port (when ERMS is installed at site)

Label W18P18---ERMS Host

	
	
	

	W19
	1
	RMC to ERMS Modem port (when ERMS is installed at site)

Label W18P18---ERMS Modem

	
	
	

	W20
	0
	Spare

	
	
	

	
	
	

	
	
	

	
	
	


1.6  EQUIPMENT AND ACCESSORIES REQUIRED BUT NOT SUPPLIED.-  Table 1-14 lists the standard test equipment required to properly maintain the RMC and to complete its interface to the site equipment.

TABLE 1-14.  EQUIPMENT AND ACCESSORIES REQUIRED BUT NOT SUPPLIED

	Unit/

Ref.

Des.
	Quantity
	FAA

Type Number
	Name
	Dimensions and Weight (Uncrated)

	
	1
	
	Volt/Ohm meter
	

	
	
	
	
	

	
	
	
	
	


1.7  REPLACEMENT OF RTU AND I/O BRICKS.-  The jumpers and switches on the RTU and i/o bricks must be properly configured.  The jumper and switch configurations are given in tables 1-15 through 1-18.

TABLE 1-15 OPTO-22 REMOTE TELEMETRY UNIT M4RTU JUMPER CONFIGURATION

	DESIGNATION


	JUMPERS

IN/OUT



	E/R   RAM/ROM
	
	X

	AUTO BOOT
	
	X

	
	
	

	BINARY/ASC II
	X0
	X

	
	X1
	X

	HOST
	H0
	X

	
	H1
	X

	BAUD
	0
	

	
	1
	X

	
	2
	X

	
	3
	X

	
	
	

	ADDRESS
	0
	

	
	1
	X

	
	2
	

	
	3
	

	
	4
	

	
	5
	

	
	6
	

	
	7
	


TABLE 1-16 OPTO-22 REMOTE TELEMETRY UNIT M4RTU SWITCH CONFIGURATION

	RTU COMMUNICATION PORT SWITCHES ( at end of RTU)

	DESIGNATION
	POSITION
	CONFIGURATION

	COM PORT 0 RS-232
	UP
	2W

	COM PORT 1 RS-485
	UP
	2W


TABLE 1-17.   M4SSER SERIAL EXPANSION CARD IN RTU JUMPER CONFIGURATION

	PROTOCAL RS-232 OR RS-485
	
	CONFIGURATION

	GROUP
	NAME
	JUMPERS IN/OUT
	
	

	
	
	RS-232
	RS-485
	
	C2W

	J2
	JP7
	X
	
	
	
	OPEN
	2-WIRE/4-WIRE

	
	JP6
	X
	
	
	C4
	X
	TERMINATION JUMPERS

	
	JP5
	X
	
	
	C3
	X
	

	
	JP4
	X
	
	
	C2
	X
	

	
	JP3
	X
	
	
	C1
	X
	

	
	JP2
	X
	
	
	
	
	

	
	JP1
	X
	
	
	
	
	

	

	J3
	JP14
	X
	
	
	D2W

	
	JP13
	X
	
	
	
	OPEN
	2-WIRE/4-WIRE

	
	JP12
	X
	
	
	D4
	X
	TERMINATION JUMPERS

	
	JP11
	X
	
	
	D3
	X
	

	
	JP10
	X
	
	
	D2
	X
	

	
	JP9
	X
	
	
	D1
	X
	

	
	JP8
	X
	
	
	
	
	


TABLE 1-18.   OPTO-22 I/O BRICKS JUMPER CONFIGURATION
	I/O BRICK ADDRESSES

	BRICK DESIGNATION
	ADDRESS
	JUMPERS

	
	
	7
	6
	5
	4
	3
	2
	1
	0

	ATCBI-4/5 & ENVIRONMENTAL
	100
	
	X
	X
	
	
	X
	
	

	COMMON ARSR & FPS PARAMETERS
	101
	
	X
	X
	
	
	X
	
	X

	FPS SPECIFIC PARAMETER
	102
	
	X
	X
	
	
	X
	X
	

	ARSR-1/2 SPECIFIC PARAMETERS
	103
	
	X
	X
	
	
	X
	X
	X

	ASR-8 STATUS 
	104
	
	X
	X
	
	X
	
	
	

	ASR-8 COMMANDS
	105
	
	X
	X
	
	X
	
	
	X

	BOS ADU DIGITAL 
	106
	
	X
	X
	
	X
	
	X
	

	BOS ADU ANALOG 
	107
	
	X
	X
	
	X
	
	X
	X

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	BAUD RATE JUMPERS

	N/A
	N/A
	CRC16
	BINARY
	Set For 115.2 KBaud Rate

	7
	6
	5
	4
	3
	2
	1
	0

	
	
	X
	X
	X
	X
	X
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