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SECTION XX XX XX

ENERGY MONITOR – CONSUMPTION & ENERGY MANAGEMENT WITH DISPLAY
PART 1  GENERAL

SUMMARY

The Energy Monitor 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 energy monitor shall adhere to the following certifications and approvals:

UL 508 Listed, File E56639, for Industrial Control Equipment and CUL Certified.

CE marked, tested to meet:

Council Directive 2004/108/EC Electromagnetic Compatibility and the following standards:

EN55011 – Radiated Electromagnetic Emissions

EN55011 – Conducted Emissions

EN61326-1 Electrical Equipment for Measurement – EMC Requirements

EN61000 – Immunity

Council Directive 2006/95/EC Low Voltage, by applying the safety requirements of EN61010-1 and EN61010-2-030

IP10 degree of protection per IEC 529 / NEMA/UL 508 – open device, must be installed in an enclosure

ANSI/IEEE Tested, Surge Withstand Capability (SWC) C37.90.1 – 2002 for protective relays and relay systems.

The energy monitor, if equipped with an EtherNet/IP port, bears the EtherNet/IP Conformance Testing mark.
Power, demand, and energy functions shall meet EN62053-21:2003, Class 1 Accuracy.
PRE-MANUFACTURE SUBMITTALS

Refer to Section _________ for submittal procedures.

Product Data

Publications on energy monitor.

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 energy monitor settings have been properly adjusted.

Maintenance Data

Energy monitor installation instructions and User Manual.

Parameter listing.

QUALITY ASSURANCE

The supplier shall provide energy monitor system components by a single manufacturer:

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

Only energy monitor manufacturer-approved hardware, including cables, mounting hardware, connectors, enclosures, racks, communication cables, splitters, terminators, taps, and removable media, may be used.
All energy monitor 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 energy monitor 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 -40 to 85°C (-40 to 185°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 energy monitors.

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 1000( Energy Monitor, Bulletin 1408-TS3A and Bulletin 1408-EM3A (No substitutions)
CONSTRUCTION
The energy monitor shall:

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

Convert instantaneous voltage and current values to digital values and use the digital values to calculate parameters.
Produce logs of metering, status, and event data.
Communicate data to compatible applications, SCADA systems, programmable controllers, and its integrated LCD display.

The energy monitor shall have DIN-rail mounting clips and panel mounting capability for mounting in a suitable enclosure.
The enclosure shall protect:

The energy monitor from atmospheric contaminants.
The user against personal contact with energized circuits.
The energy monitor shall be designed to operate in:

An industrial environment with an ambient temperature of -10 to 60°C (14 to 140°F) and with a relative humidity range of 5% to 95%, non-condensing.
A free airflow environment (convection cooling only, no fans or other air moving devices shall be required).

The energy monitor shall operate with control power electrical service (4 VA max.) of:

85 - 264 VAC, 47 - 63 Hz
125 - 250 VDC
The energy monitor shall include adequate memory to store all necessary data.

Readily accessible on the energy monitor shall be several hardware features, including:
Standard RJ45 Ethernet port with LNK (IP link) and ACT (data activity) indicators.
Serial port with 3-pin RS-485 connector.
Serial port status indicators.

LCD display and interface buttons.

Module and network status indicators.

Status input and KYZ output wiring terminals.

Voltage sensing and current sensing wiring terminals.

Control power and ground wiring terminals. 

The energy monitor shall have wiring terminals to apply a configuration lock.
VOLTAGE AND CURRENT SENSING
The energy monitor shall connect to a 3-phase or split-phase AC power system directly or through instrument transformers. 
The voltage sensing connections shall be selected to match the configuration of the monitored circuit, including:

3-phase, 4-wire Wye, direct connect (up to 600V L-L, 347V L-N)
3-phase, 3-wire grounded Wye, direct connect (up to 600V L-L, 347V L-N)
3-phase, 4-wire Wye, with potential transformers
3-phase, 3-wire grounded Wye, with potential transformers
3-phase, 3-wire Open Delta, with 2 potential transformers
Split-phase, direct connect (up to 600V L-L, 347V L-N)
Split-phase, with potential transformers

3-phase, 3-wire Delta, direct connect (up to 600V L-L, 347V L-G)
3-phase, 3-wire grounded B-phase Open Delta, direct connect (up to 347V L-L)
The current sensing connections shall be selected to match the configuration of the monitored circuit, including:

3-phase, 3- or 4-wire, 3-current transformers

3-phase, 3-wire, 2-current transformers

Split-phase, 2-current transformers

Special wiring modes shall be selected for use in capacitor bank controllers:

1PT, 1CT Line-to-Line

1PT, 1CT Line-to-Neutral
Voltage sense inputs (V1, V2, V3) shall be rated:

Accuracy in percent of reading at 25°C: ±0.5%, nominal ranges:
Line-Neutral RMS 347V / 15 - 399V

Line-Line RMS 600V / 26 - 691V
Input impedance: 5 MΩ minimum.

Input current: 2 mA maximum.

Dielectric withstand: 2500V.

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

Accuracy in percent of reading at 25°C: ±0.5%, nominal range 5 A RMS.
Overload withstand: 15 A continuous, 200 A for 1/2 sec.

Burden: 0.05 VA.

Impedance: 0.002 ohms.
Maximum crest factor at 5 A: 3.0.
Starting current: 5 mA.

Dielectric withstand: 2500V.

STATUS INPUTS

The energy monitor’s status inputs shall be able to connect to up to 2 non-powered contacts for data collection. The status inputs are contact closure (internal 24 VDC).
The input’s dielectric withstand rating is 2500V.
FUNCTIONS
The energy monitor shall measure:

Consumption values.
Voltage, current, and frequency.
Demand values for energy management. [EM3A only]
Measured parameters shall include:

	Real power, kW

Reactive power, kVAR
Apparent power, kVA

True power factor 

Real energy, kWh
kVARh

kVAHh

Voltage

Current

Frequency
	Voltage imbalance
Current imbalance
Real power demand, kW [EM3A]

Reactive power demand, kVAR [EM3A]

Apparent power demand, kVA [EM3A]
Projected kW demand [EM3A]
Projected kVAR demand [EM3A]
Projected kVA demand [EM3A]
Demand power factor [EM3A]


Logging functions shall include:

	Energy log
	Time-of-use logs
	Load factor log [EM3A]
	
	

	Min/max log
	Status log
	Alarm log [EM3A]
	
	


Other functions shall include:

	Date and time
	Network time synchronization

	Wiring diagnostics

Configuration lock


	Metering result averaging


RELAY OUTPUTS

A KYZ solid-state relay output shall be available for low current (80 mA maximum) switching at up to 240 VAC or 300 VDC. Wetting voltage shall be provided by the external device or circuit.
The output’s dielectric withstand rating is 2500V.
COMMUNICATION

Using communication networks, the operator shall be able to:

Configure analog input parameters.

Configure communication parameters.

Read real-time power and energy data.

Read energy logs.

The energy monitor shall have:

RS-485 serial communication port, configurable to the protocols:

DF1 Half-Duplex Slave

DF1 Full-Duplex

Modbus RTU Slave

Auto-sense

DH485                                                                                                               
Ethernet network communication port, which supports 10 Mbps data rate, half-duplex, and has access to the energy monitor’s internal webpage. The connection is configurable to the protocols:
EtherNet/IP
Modbus TCP
The energy monitor shall have explicit messaging capabilities, allowing reading and writing from a controller to specific data tables within the monitor.
CONFIGURATION
The energy monitor shall have 3 methods of configuration:
Using the LCD display.

Using network communication and an Internet browser.

Using serial communication and a terminal emulation application or other software.
The energy monitor’s setup menus shall include:

Analog input

Advanced

RS-485 communication
Ethernet network communication [optional]
Security
The energy monitor shall perform wiring diagnostics on command to detect and report wiring errors.
The energy monitor shall:

Integrate easily into existing information networks.

Communicate with compatible PLC families.
LCD DISPLAY 

The energy monitor shall have an integrated LCD display to provide viewing, configuration, and access to programming.
The operator input shall be 4 buttons: Up Arrow, Down Arrow, Enter, and Escape.
The LCD display shall operate in 3 modes: Display, Program, and Edit.
Navigation on the energy monitor’s application shall begin on the chosen default screen, from which 2 other screens can be selected:
Display – allows viewing of metering, wiring diagnostics, and status data and allows access to display setup.
Program – allows password-protected access to programming commands and parameter changes.
Edit – allows modifying of parameters.
SECURITY

The energy monitor shall operate in two modes:

Operational mode – performs functions, setup changes are not permitted.
Administrative mode – performs functions, setup changes are permitted.
A policy holder, identified during initial setup, shall determine user access to modes and choose from three security configurations:
Table Password active.
Web Page Security enabled.
CIP Explicit Message Security enabled.
GENERAL RATINGS

The energy monitor shall be able to withstand:
	Vibration
	2 g

	Shock, Operating

Shock, Non-operating
	30 g

50 g

	Control Power
	2500V


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 energy monitor.
INSTALLATION

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

Space surrounding the energy monitor to maintain adequate cooling.

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

Accessibility of energy monitor 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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