Non-County (Amateur Radio and GMRS) Repeater Requirements

Purpose:
The purpose of the document is to clarify the technical standards for coordinated amateur radio repeaters and GMRS repeaters to be certified as part of the Arlington County Auxiliary Communication Services complement.

Discussion:
Technical standards are required to ensure good engineering practices and to provide a high level of availability, reliability and maintainability for emergency communications support equipment during times of natural disaster (i.e. hurricane, ice storm or thunder storm activity).  All primary repeaters used by Arlington County ACS must incorporate standard engineering practices adopted by Arlington County in the design of general county and public safety wireless communication networks.  A checklist/self audit at the end of the document shall be utilized to identify any deficiencies in the system.

Mandatory Technical Requirements:

1.0 Continuous Duty VHF or UHF Amateur Band or GMRS Band Repeater with a minimum of 50 Watts output and a receive sensitivity of .35uV or less.

2.0 Use of a commercially made duplexer designed for continuous duty operation at a level that exceeds the repeater’s final output by no less than 50% and has less than 1.6dB insertion loss at the operating frequency.

3.0 The interconnecting cables between the repeater and duplexer are to be either a double shielded flexible cable (RG214) or “super flex” foam hard-line.  Single shielded RG8 or RG58 shall not to be utilized anywhere in the repeater system.

4.0 The main transmission line from the output of the duplexer to the antenna is to be at minimum Times Microwave LMR400 or equivalent with Andrews LDF4 ½” foam hardline being preferred for VHF and 7/8” foam hard-line being preferred for UHF.  Hard-line shall be installed to professional engineering standards using the proper cable hangers and matching connectors for the type of cable used.  All outdoor connections are to be weatherproofed using moisture blocking material such as Scotch Super 33 electrical tape overlap with ScotchKote protective sealer.   The installation of non-hard-line cables in an outdoor environment is to be avoided on UHF unless a built-in component of the antenna.

5.0 Antennas shall be commercially produced and designed to withstand minimum wind loads of 90 mph, either of  open dipole design such as Andrew Decibel DB224) or a single piece fiberglass encased antenna such as RFS Celwave 220).  Amateur grade antennas are not recommended due to poor lightning protection, low wind survivability  (<80 MPH), and poor repeater performance in prolonged field exposure due to poor mechanical stability when mounted in free space.

6.0 The antenna and transmission line mounting shall be designed to withstand continuous 100 MPH winds.  Antenna mounts on buildings shall be anchored  into concrete and reinforced on both sides.  Tower mounted antennas shall be installed in mounts specifically designed for the tower and be certified by the manufacturer or a Registered Professional Engineer licensed in the Commonwealth of Virginia.

7.0 Grounding of repeater systems shall conform to National Electrical Code (NEC) Article 250 Grounding and Bonding, and Article 810 Radio and Television Equipment, to protect both the ACS repeater and County public safety  equipment in close proximity.  All repeater components shall be tied together to a common ground with other co-located equipment using green insulated or bare stranded (minimum #8 AWG) copper wire.  Polyphaser or equivalent antenna discharge (lighting protection) units shall be connected close to the cable entry port and connected to the building’s central grounding system.  Lightning protection units must be installed indoors or in a weather-proof box if outdoors.

8.0 Transmission line grounding shall be done (at minimum) – as close to the antenna as possible, at the equipment cable end of the cable before entering the equipment shelter/building, and at the midpoint of the cable when installed on a tower.  All grounds are to be connected to the existing copper ground bus bars in the same fashion as the existing cables.

9.0 Back-Up battery or generator power is required.  Back-Up battery requirements are for minimum of 48 hours at  50% duty cycle.  Charging can be accomplished via solar or a generator supported charger.  Twice annual inspection and manual replacement of failed batteries is required. Facilities that utilize only generator back-up require fuel on premises for a minimum of 3 days operation at 50% duty cycle with the ability to re-fuel.  An agreement with the site owner and the repeater owner is required to define the back-up power and maintenance accessibility requirements, with a copy furnished to the Arlington County Office of Emergency Management ESF-2 Section Chief.

Refer to checklist below:

	 
	Non-County Owned ACS 

Repeater Checklist
	 

	 
	
	 

	Equipment
	Specification/Requirement
	Meets Requirement (Y or N)

	Repeater
	Power Output - >50 Watts
	 

	 
	Receiver Sensitivity < .35uV
	 

	 
	
	 

	Duplexer
	Power Rating - > 50% of Repeater Output
	 

	 
	Insertion Loss - < 1.6dB
	 

	 
	
	 

	Interconnecting cables
	Double Shielded utilized?
	 

	 
	Type of cable utilized. (Make & Manufacturer)
	 

	 
	
	 

	Transmission Line
	Type of cable utilized. (Make & Manufacturer)
	 

	 
	All outdoor connections weatherproofed
	 

	 
	VSWR or Forward/Reflected Power
	 

	 
	Return Loss if available
	 

	 
	
	 

	Antenna
	Antenna Type (Make & Manufacturer)
	 

	 
	Wind Speed Survivability
	 

	 
	
	 

	Antenna Mounting
	Building Mounted - Concrete wall & reinforced?
	 

	 
	Tower Mounted - Recently inspected & certified?
	 

	 
	
	 

	Grounding
	All components tied together?
	 

	 
	System tied to building ground?
	 

	 
	Gauge of wire used to tie equipment together
	 

	 
	Polyphaser used?
	 

	 
	If so is Polyphaser mounted indoors?
	 

	 
	Transmission line grounding intact and
	 

	 
	connected to the site grounding system?
	 

	 
	
	 

	Back-Up Power
	Battery, Generator, or none?
	 

	 
	Back-up power run-time?
	 

	 
	Agreement with building/site owner for continued
	 

	 
	access/availability to emergency power in an
	 

	 
	emergency?
	 


