Scope
This specification covers next generation E-Series G2® Cold Water Ultrasonic Meters in sizes 5/8 x 1/2, 5/8 x 3/4, 3/4 and 1 inch, and the materials and workmanship employed in their fabrication. The meter must utilize ultrasonic transit time measurement technology and have no moving parts within the meter to wear or replace.
Ultrasonic meters shall meet or exceed the most recent revisions of AWWA C715 Standards. The lead-free bronze alloy ultrasonic meters shall comply with the lead-free provisions of the Safe Drinking Water Act and NSF/ANSI Standards 61 and 372.
Manufacturer
Ultrasonic meters shall be manufactured by a company with a minimum of ten (10) years’ experience in the manufacture of residential ultrasonic technology and demonstrate market longevity through a minimum of fifty (50) years’ experience in the manufacture of cold-water meters serving North American water utilities, including Positive Displacement Nutating Disc, Turbo and Compound type meters.
Meter Description
Only meters using ultrasonic transit type technology shall be accepted. The ultrasonic meter shall be fully electronic with encapsulated and sealed circuitry, display and battery.
To ensure highest quality of design and to minimize the electronic complexity, the ultrasonic technology must be the intellectual property of the meter manufacturer and shall not utilize third-party ultrasonic technology.
Meter Main Case
Ultrasonic meters supplied under this specification shall operate to a pressure of 175 psi and to a temperature of 140º F without leakage or damage. The housing shall be constructed of a lead-free bronze alloy and shall be designed so that at a working pressure of 175 psi, any distortion will not affect the accuracy of the meter.
The metering tube shall not be repaired in any manner. The flow direction, meter size, and NSF-61 shall also be cast in the meter housing.
Measuring Element
To provide high accuracy and a wide flow range with no mechanical wear, ultrasonic meters shall utilize no moving parts in the flow stream.
1.1 The measuring section shall be designed for an increased turn-down ratio and lower pressure loss (as referenced in “Table 1: Meter Performance”).
1.2 The ultrasonic metering insert shall be self-contained within the meter flow tube, seated, and not removable. The transducers extend through the housing and are sealed by O-rings. 
1.3 The ultrasonic technology shall continuously sample at a minimum of 4 Hz to ensure accuracy during changes in flow rate or sharp transitions in flow. 
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Sample Specifications

Electronic Metering
The electronic circuit shall be microprocessor based and include nonvolatile memory capable of storing all programmable and accumulated data. The circuit shall control the ultrasonic transducers. The entire meter circuit and related components shall be fully potted and sealed from water intrusion.
The registration shall consist of an electronic local display combined with electronic circuitry to provide a high-resolution absolute encoder output. The electronic register assembly shall transmit a signal through properly shielded transmission wire for AMR/AMI connectivity.
High resolution absolute encoder registration shall be capable of sending a 9-digit encoder output to the endpoint as well as extended status messages. Reading resolution sent to the reading software is based on the output of the endpoint technology the meter is connected to.
Registration Lid
Meter lids shall be made of engineering thermoplastic or other suitable synthetic polymer. The lid shall have a snap close feature to prevent the lid from opening if installed in a vertical up position. The lid shall overlap the display to protect the lens.
The name or logo of the manufacturer shall be permanently molded into the lid and a serial number shall be imprinted on the registration lid.
[bookmark: _Hlk72783022]Registration
The size, model, and direction of flow shall be permanently visible on the topside of all meter displays.
The register shall be encased in non-corrosive plastic housing, with the circuit board, display, and battery completely potted and epoxy-sealed within to provide moisture resistance to flooded pit or submerged conditions. Ultrasonic meters shall meet and exceed IP-68 rating for submergence. Use of desiccants will not be allowed.
The registration enclosure face shall be slightly curved to prevent sediment buildup, and the registration housing shall have a molded-in clip to provide the option of mounting an approved endpoint to the side.
1.4 The LCD shall display
9-digit consumption with decimal and comma separator
Icons for units of measure to represent total consumption and flow rate
Icons to represent alarm conditions
Segmented lines above and below digits to represent standard visual billing units for manual reading purposes
1.5 The digital display shall provide a totalized consumption resolution to 0.01 gallons, 0.001 cubic feet, or 0.0001 cubic meters for 5/8 through 1-inch meters.
1.6 To conserve battery life, the display shall be off while in resting state. The display shall be activated by a change in light level through the infrared (IR) port. Meter shall not require special tools to activate the display. Opening/closing the lid or blocking/ unblocking the IR port will activate the display to cycle through display screens showing different meter information.
1.7 Ultrasonic meters shall be factory programmed to display the following screens.
Standard Total Consumption
Rate of Flow
Pressure programmable to psi or bar (available when meter configuration includes a pressure sensor)
Temperature includes water and ambient temperature, and is programmable to display in F or C
Alarm and Operating Mode shall display current active alarms since the last transmission to the endpoint as well as any alarms that have latched during the specified threshold (35 days, for example). Operating Mode shall indicate the operating mode of the meter—Active, Transition, or Storage
Firmware Version
4-20 mA Set Point (available when meter configuration includes a 4-20 output)
Scaled Pulse Set Point (available when meter configuration includes a scaled/unscaled output)
1.8 The display shall be field-programmable to allow the utility to determine which screens are active, including the optional Low-Resolution Total 6-digit Consumption Screen and meter Program Date. Programming shall be performed via an IR interface tool.
1.9 The ultrasonic meter shall be capable of displaying and reporting multiple alarm conditions. The alarms shall be displayed on the meter LCD, stored in memory for reporting through the encoder interface, and surfaced through ORION Cellular endpoints.
Available alarms shall include:
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Tamper
Measurement Error
Temperature
Pressure (based on meter configuration)
Empty Pipe
Reverse Flow
Potential Leak
No Usage
End of Life (battery)
Program Alert
Exceeding Max Flow


Meter shall maintain an alarm and programming log of alarm conditions and alarm clearings. Data shall be capable of being read through an IR interface and is extractable. The internal data-logging capacity of the meter shall be 160 days of hourly data, first in first out. 
[bookmark: _bookmark0]Additional Outputs
Ultrasonic meters shall be available with the option of single or dual outputs. Single output meters shall include one (1) 3-wire cable, and dual output meters shall include two (2) 3-wire cables.
1.10 Single output options shall include:
Encoder Output
BadgerTouch
1.11 Dual output options include:
Encoder and Encoder
Encoder and Scaled/Unscaled
Encoder and 4-20 mA where the analog output is 4-20 mA current loop (operation is powered by an external device)
Scaled/Unscaled and 4-20 mA
1.12 Wiring methods shall include the options of Twist Tight® in-line connectors for easy plug-and-play to mating endpoint, Nicor® connectors, or flying lead for field splice connections. Scaled/Unscaled and 4-20 mA shall utilize a flying lead wiring method.
Field Programmability
Ultrasonic meters shall come standard as factory-programmed for meter-specific settings and shall include the option for field programming the following settings.
· Selection of displayed LCD information screens
· Visual billing segment lines
· Unit of measure for total and flow rate
· Output reading resolution sent from the meter
· Alarm thresholds and durations
· Clearing alarms
· Pressure units
· Temperature units
· Operation mode – Active, Transition, or Storage
Meter must be capable of an internal data logging capacity of 160 days of hourly reads. Data logs must be able to be extracted from the meter for troubleshooting or historical reading purposes. 
Programming shall be performed through the IR port on the registration face using an IR interface tool.
Meter serial number shall be permanently factory programmed. A 9-digit Year of Manufacturing serial number is preferred.
Value Added Features
When sold with or for approved endpoints, the ultrasonic meter shall be capable of measuring water pressure, and ambient and water temperature. If applicable, the meter shall take multiple pressure measurements and continuously sample pressure. Pressure and temperature data and alarm information shall be sent as part of the encoder extended message to an ORION® Cellular endpoint and surfaced through BEACON® AMA software. If applicable, the data and alarms shall also be capable of being read directly at the meter via an IR interface.
Rejected Meters
The manufacturer shall repair or replace, at its option, without charge, all meters rejected for failure to comply with this specification.
Meter Performance and Accuracy
	Size
	Safe Maximum Operating Capacity
	Typical Pressure Loss
	Normal Test Flow Limits 100% ± 1.5%
	Minimum Test Flow Rates 100% ± 3%

	5/8 x 1/2 in.
	30 gpm
	3.0 psi @ 15 gpm
	0.08…30 gpm
	0.04 gpm

	5/8 x 3/4 in.
	30 gpm
	2.6 psi @ 15 gpm
	0.08…30 gpm
	0.04 gpm

	3/4 in.
	35 gpm
	4.2 psi at 25 gpm
	0.1…35 gpm
	0.04 gpm

	1 in.
	62 gpm
	4.1 psi @ 40 gpm
	0.16…62 gpm
	0.075 gpm


Table 1: Meter performance
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Dimensional Design Limits
	Size
	Lay Length
	Bore Size
	Coupling Nut & Spud Thread (NPSM)
	Service Pipe Thread (NPT)

	5/8 x 1/2 in.
	7-1.2 in.
	5/8 in.
	3/4 in. x 14
	1/2 in.

	5/8 x 3/4 in.
	 7-1.2 in.
	3/4 in.
	1 in. x 11-1/2 
	3/4 in.

	3/4 in.
	7-1/2 in.
	3/4 in.
	1 in. x 11-1/2
	3/4 in.

	3/4 in.
	9 in.
	3/4 in.
	1 in. x 11-1/2
	3/4 in.

	1 in.
	10-3/4 in.
	1 in.
	1-1/4 in. x 11-1/2 
	1 in.


Table 2: Dimensional design limits for meter
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