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NOTICE: The specification guidelines in this document are intended to aid in the specification of products. Specific installations have specific requirements, and Rockwell Automation does not recommend or intend any specific application based solely upon the guidelines provided here. Because of the variety of uses for this information, the user of, and those responsible for applying this information, are responsible for ensuring the acceptability of each application and appropriate use of the guidelines. In no event will Rockwell Automation be liable for misuse, misapplication or reliance on these guidelines in connection with any specific application. Rockwell Automation also disclaims indirect or consequential damages resulting from the use or application of this information. 

Note: To download or view a .doc file version of this procurement specification, please visit: www.rockwellautomation.com/industries/procurement-specifications
TABLE OF CONTENTS

3PART 1 GENERAL


31.01
SUMMARY


31.02
RELATED DOCUMENTS


31.03
REFERENCES


41.04
PRE-MANUFACTURE SUBMITTALS


41.05
FINAL SUBMITTALS


41.06
QUALITY ASSURANCE


41.07
DELIVERY, STORAGE AND HANDLING


51.08
WARRANTY


51.09
MAINTENANCE


5PART 2 PRODUCTS


52.01
MANUFACTURERS


52.02
CONSTRUCTION


62.03
VOLTAGE AND CURRENT SENSING


72.04
FUNCTIONS


72.05
DIGITAL AND ANALOG OUTPUTS (OPTIONS)


72.06
COMMUNICATION (OPTIONS)


82.07
CONFIGURATION


82.08
LCD DISPLAY AND INDICATORS


92.09
GENERAL RATINGS


9PART 3 EXECUTION


93.01
EXAMINATION


93.02
INSTALLATION




SECTION XX XX XX

POWER METER
PART 1  GENERAL

SUMMARY

The Power Meter shall meet the criteria of this specification for energy monitoring.

RELATED DOCUMENTS

Drawings and general provisions of the contract apply to this section.

The following sections contain requirements that relate to this section:

Section 26 09 13 – Electrical Power Monitoring and Control
Section 01 33 00 – Submittal Procedures

Section _______________________________

REFERENCES

The power meter shall adhere to the following approvals:

cULus Listed, File E56639.
CE marked.
The power meter shall comply to:

Safety: IEC60664, IEC61010-1 EN60664, EN61010-1 EN62052.
Metrology: EN62053-21 EN62053-23, EN50470-3. MID “annex MI-003”.
Pulse output: DIN43864, IEC62053-31.
The power meter shall meet the following standards:

ANSI C12.20 -2010 Class 1 Clause 5.5.4
American National Standard for Electricity Meters – accuracy and performance
EN 62053-21 -2003 Class 1 Accuracy
Electricity metering equipment (AC) – Static meters for active energy
2006/95/EC: Low Voltage Directive
2004/108/EC: Electromagnetic Compatibility (EMC) Directive
EN 61010-1:2001:
Safety requirements for electrical equipment for measurement, control and laboratory use – Part 1: General requirements

EN 61326-1:2006
Electrical equipment for measurement, control and laboratory use – EMC requirements

EN 61000-6-4:2001
Electromagnetic compatibility (EMC) – Part 6-4: Generic standards – Emission standard for industrial environments

EN 61000-6-2:2001
Electromagnetic compatibility (EMC) – Part 6-2: Generic standards – Immunity for industrial environments
PRE-MANUFACTURE SUBMITTALS

Refer to Section _________ for submittal procedures.

Product Data

Publications on power meter.

Data sheets on all furnished options.

Installation Instructions

A copy of the manufacturer’s installation instructions, including receiving, handling and storage instructions.
FINAL SUBMITTALS

Refer to Section ________ for procedure on submittal of final documentation.

Supplier Certification

The supplier shall provide certification that the power meter settings have been properly adjusted.

Maintenance Data

Power meter installation instructions and User Manual.

Parameter listing.

QUALITY ASSURANCE

The supplier shall provide power meter system components by a single manufacturer:

Only communication modules for communication or network media functions that are not provided by the power meter manufacturer may be produced by third-party sources.

Only power meter manufacturer-approved hardware, including cables, mounting hardware, connectors, enclosures, racks, communication cables, splitters, terminators, taps and removable media, may be used.
All power meter system components shall be new, free from defects and produced by manufacturers regularly engaged in the manufacture of these products.

DELIVERY, STORAGE AND HANDLING

The supplier shall deliver power meter components in packaging designed to prevent damage from static electricity and physical damage.

The supplier shall store the equipment according to manufacturer requirements and in a clean and dry space at an ambient temperature range of -30 to 70°C (-22° to 158°F).
The supplier shall protect the components from exposure to dirt, water, fumes, corrosive substances and physical damage.

WARRANTY

The manufacturer shall provide their standard parts warranty for eighteen (18) months from the date of shipment or twelve (12) months from the date of being energized, whichever occurs first.

This warranty applies to power meters.

MAINTENANCE

As specified in Section __________.
Provisions shall meet the following installed-spare requirements:

One spare set of fuses for each type used for the installation.
One spare shorting block for each type used for the installation.
PART 2  PRODUCTS

MANUFACTURERS

Allen-Bradley – PowerMonitor 500( Power Meter (No substitutions)
CONSTRUCTION
The power meter shall:

Connect to a three-phase or single-phase AC power system.

Measure electrical parameters.
Produce digital outputs that can be configured to annunciate alarms and to output a pulse proportional to the energy measured (optional).
Produce analog outputs (optional).

Communicate data to its integrated LCD display and, through optional communication ports, to compatible applications.

The power meter shall have panel mounting capability for mounting on the flat surface of a suitable enclosure.
The front of the power meter shall provide IP65, NEMA 4X and NEMA 12 protection degree.
The enclosure shall protect:

The back of the power meter from atmospheric contaminants.
The user against personal contact with energized circuits.
The power meter shall be designed to operate in:

An industrial environment with an ambient temperature of -25° to 55°C (-13° to 131°F), and with a relative humidity range of 0% to 90%, non-condensing.
A free airflow environment (convection cooling only, no fans or other air moving devices shall be required).

The power meter shall operate with control power electrical service of 90 - 260 VAC/VDC, 48 - 62 Hz.
The power meter shall include adequate memory to store all necessary data.

Front dimensions of the power meter shall be 3.78 inches x 3.78 inches (96 x 96 mm).

Readily accessible on the front of the power meter shall be:
Active alarm status indicators.
Flashing Real Energy consumption rate status indicator.
LCD display and 4 interface buttons.

Optional modules shall be available to provide:

Serial and Ethernet communication ports.
Digital and analog outputs.

The back of the power meter shall provide terminals for voltage and current sensing and the power supply connection.

Configuration shall be password-protected.
VOLTAGE AND CURRENT SENSING
The power meter shall connect to a 3-phase or single-phase AC power system directly or through instrument transformers. 
The sensing connections shall be selected to match the configuration of the monitored circuit, including:

System 3-Ph.n, unbalanced load: 3-phase, 4-wire
System 3-Ph, unbalanced load: 3-phase, 3-wire

System 3-Ph.1, balanced load: 3-phase, 3-wire

System 3-Ph.2, balanced load: 3-phase, 2-wire

System 2-Ph: 2-phase, 3-wire

System1-Ph: 1-phase, 2-wire

Current inputs shall be connected to current transformers to ensure isolation.

Voltage sense inputs (V1, V2, V3) shall be rated:

One of two options:
Line-Neutral 40 to 144V; Line-Line 70 to 250V
Line-Neutral 160 to 480V; Line-Line 277 to 830V

Frequency: 40 to 440 Hz.

Overload withstand: 1.2 Un continuous, 2 Un for 1/2 sec.

Input impedance: 1.6 MΩ minimum.

Dielectric withstand: 4 kV.

Current sense inputs (I1, I2, I3) shall be rated:

5 A continuous current (6 A Imax)

Accuracy:

From 0.01 to 0.05 In: ±(1.0% of reading + 2 digit)
From 0.05 In to Imax: ±(0.5% of reading + 2 digit)

Frequency: 40 to 440 Hz.

Overload withstand: 6 A continuous, 120 A for 1/2 sec.

Burden: 0.2 VA maximum.

Maximum crest factor at 15 A: 3.0.
Starting current: 5 mA.

Dielectric withstand: 4 kV.

FUNCTIONS
Measured parameters shall include maximum and demand values:

	Voltage
	Reactive power, kVAR

	Current
	Apparent power, kVA

	Frequency
	Power factor 


	Voltage imbalance
	Real energy, kWh

	Real power, kW
	Reactive energy, kVARh


Other functions shall include:

	Universal clock and calendar
	Display reset

	Digital filtering
	


DIGITAL AND ANALOG OUTPUTS (OPTIONS)
Digital Outputs
The power meter shall have 2 available digital outputs which can be configured to work as alarm outputs, pulse outputs, communication-controlled outputs or any combination.
Digital pulse outputs shall be relay, SPDT type and rated:

AC 1 to 5 A at 250 VAC

AC 15 to 1.5 A at 250 VAC

DC 12 to 5 A at 24 VDC

DC 13 to 1.5 A at 24 VDC

Analog Outputs 

The power meter shall have 2 available analog outputs which can be configured to retransmit values for variable speed process control. 
Analog outputs shall be rated:

Range: 0 to 20 mA.
Accuracy: ±0.2% 

COMMUNICATION (OPTIONS)
Using serial and network communications, the operator shall be able to:

View power and energy data.

Record data.

Control digital outputs.
Use data in compatible applications.

Communicate with compatible PLC families.

The power meter shall have available:

Optional serial RS-232/RS-485 communications port, supporting Modbus RTU.
Optional Ethernet port, supporting EtherNet/IP and Modbus TCP.

CONFIGURATION
The power meter shall have on-display, menu-based configuration.
The display’s programming mode shall step through menus (and their submenus), including:

Password protection
Backlight time adjust
System selection
CT and PT ratios
Calculation methods
Digital stabilization filter setup

Communication setups
Meter front virtual alarms
Digital and analog output setups

Energy meter setup

Clock setup

The power meter shall integrate easily into existing information networks.

LCD DISPLAY AND INDICATORS 

The power meter shall have an integrated LCD display to provide viewing and configuration. 
The operator input shall be 4 enhanced touch buttons: Exit, Up, Down, Program/Select.
The LCD display shall:

Operate in 2 modes – Metering and Programming.
Show metering values – 4 digits x 4 lines.

Show energy value – 10 digits plus sign.

Indicate additional information and status using icons.

Navigation on the power meter’s application shall include:
In Programming mode – stepping through menus for configuration and editing.
In Metering mode – changing which data will be displayed and whether the values are maximum or demand.
The power meter shall have:

1 Real Energy consumption rate status indicator which flashes faster to indicate higher rate.
4 red status indicators for configurable virtual alarms. The real alarms are the activation of the proper static or relay output if the optional module is available.  

GENERAL RATINGS

The power meter shall be rated:
	Installation Category
	Cat. III (IEC60664, EN60664)

	Electromagnetic Compatibility
	EN6205211

	Noise Rejection CMRR
	100 dB, 48 to 62 Hz

	Dielectric Withstand
	4 kV

	Material
	ABS, self-extinguishing: UL 94V-0


PART 3  EXECUTION

EXAMINATION

The supplier shall verify that jobsite is ready to receive equipment.

The supplier shall verify that the jobsite environment can be maintained during and after installation within the service conditions required by the manufacturer of the power meter.
INSTALLATION

Installation shall be in compliance with all manufacturer requirements, instructions and contract drawings, including:  

Space surrounding the power meter to maintain adequate cooling.

Conditioning of space surrounding the power meter enclosure to maintain the manufacturer’s ambient temperature and humidity ranges.

Accessibility of power meter diagnostic lights and communication ports – these components shall be free from obstructions at all times.

Interface
The supplier shall provide all required cables and connectors to interface with other equipment.
The supplier shall coordinate size and configuration of enclosure to meet project requirements.
The supplier shall ensure that communication connections and wiring are properly protected in accordance with manufacturer recommendations.
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