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Energy Consumption: Monitor it! 

Measure it! Manage it!

Å The most successful companies manage their energy 
consumption, rather than accept it as a fixed cost they have no 
control over. In order to manage energy consumption you need 
to monitor it, trend it and understand where it is being wasted. 
Join Brad Duggan for a discussion on the importance of power 
ÍÏÎÉÔÏÒÉÎÇȢ (ÅȭÌÌ ÓÈÁÒÅ ÔÉÐÓȟ ÔÅÃÈÎÉÑÕÅÓ ÁÎÄ ÔÅÃÈÎÏÌÏÇÉÅÓ ÂÅÉÎÇ 
ÕÓÅÄ ÂÙ ÔÏÄÁÙȭÓ ÉÎÄÕÓÔÒÙ ÌÅÁÄÅÒÓȢ



Energy

ɆReduce 
dependence on non-
renewable fuels

ɆBoost energy 
savings

ɆBuild your 
competitive 
advantage

Environment

ɆReduce emissions 
and waste

ɆMeasure and 
report results

ɆImprove financial 
performance

ɆMinimize raw 
material waste

Safety

ɆProtect workers

ɆProtect your 
products and 
customers

ɆPreserve the 
integrity of your 
brand

Three main elements of a 

Sustainability Portfolio

Ȱ/ÕÒ ÁÐÐÒÏÁÃÈ ÔÏ ÓÕÓÔÁÉÎÁÂÌÅ ÐÒÏÄÕÃÔÉÏÎ ×ÉÌÌ ÈÅÌÐ ÍÁËÅ ÙÏÕÒ ÏÐÅÒÁÔÉÏÎÓ ÂÅ
cleaner, safer, more energy efficient and more competitive."



Response

Customers Call For

Sustainable Production 

Energy & Environment

ɆPower and Energy Management Solutions

ɆPower and Energy Management Products

ɆCSM ɀEnergy Assessments 

ɆMarket Leading Intelligent Motor Control 
Portfolio ɀPowerFlexand IntelliCENTER

ɆPredictive Emissions Monitoring Solutions ɀ
Pavilion

Green is Lean 

Energy Efficiency

ɀ%ÎÅÒÇÙ ÃÏÓÔÓ ȣ ÓÕÐÐÌÙ ÖÏÌÁÔÉÌÉÔÙ

ɀRaw material and water costs

ɀPeak load management

ɀRenewable energy alternatives

ɀReduced consumption of compressed 
air 

Environmental Protection

ɀRecovery and recycling

ɀRaw material reduction

ɀEmissions monitoring and reduction

ɀResponsible product and package 
design

ɀCarbon foot-printing

ɀConsumer and community imperatives



Understand What You are 

Paying for

Å Components of an Energy Tariff

ï Consumption charges

ï Demand charges (electrical only)

ï Quality charges (power factor, BODs, etc.)

ï Taxes

ï Contribution to energy conservation programs

Å Rates vary depending on:

ï Amount used

ï Time of Day

ï Day of Week

ï Season

ï Real-time markets

Å Tariff documents are available on-line from utility providers



Consumption & Demand

Consumption & Demand
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Demand is the 
rate at which 
power is used 
(kW). In terms of 
water, it would be 
flow rate (gallons 
per minute).

Consumption is 
the quantity of 
energy used 
(kWh). It is the 
integral of 
Demand. In terms 
of water, it would 
be total gallons.



Customer Awareness 

Stages

Pays monthly utility bill

Wants to reduce cost

$ÏÅÓÎȭÔ ËÎÏ× ÈÏ×

#ÕÓÔÏÍÅÒȭÓ !×ÁÒÅÎÅÓÓ 3ÔÁÇÅRecommended Sales Actions

Discuss Current Utility Bills

Offer High-Level Energy Monitoring System

SuggestEnergy Assessment Services

High level monitoring

Understand usage patterns

Finding low hanging fruit

Discuss Additional Monitoring Options

Introduce Energy Analysis Options

SuggestEnergy Assessment Services

Deeper dive load monitoring

Some analysis

Identify sacred cows

Discuss Additional Analysis Options

SuggestEnergy Audit Services

Monitor emissions

Use data to change behavior

New carrots / sticks

Optimize processes

SuggestEnergy Audit Services

Corelate with other production data



Å Energy usage is traditionally metered to the Factory wall as part of facilities 
infrastructure

Å Limitations:
ï Difficult to correlate energy consumption with real-time production information
ï Difficult to compare energy used during different batches
ï Difficult to compare energy costs for a particular product run

Å 7ÈÁÔ ÉÓ ÈÁÐÐÅÎÉÎÇ ×ÉÔÈÉÎ Á ÍÁÎÕÆÁÃÔÕÒÉÎÇ ÆÁÃÉÌÉÔÙ Ȭ×ÉÔÈȭ ÔÈÅ ÅÎÅÒÇÙ ÒÅÓÏÕÒÃÅÓ 
ÂÅÉÎÇ ÃÏÎÓÕÍÅÄ ÉÓ ÔÙÐÉÃÁÌÌÙ Á ȬÂÌÁÃËȭ ÂÏØ
ï What am I actually making with all of these resources?
ï How much electricity was used during this production run?
ï How is the power quality?

ï How much energy is consumed during peak?

Energy Usage vs. Production

Ȭ-ÅÁÓÕÒÅÄ ÔÏ ÔÈÅ "ÕÉÌÄÉÎÇȭ



Å Identify large or critical loads 
ï Install Powermonitors where needed

ï Implement monitoring software

ïDrive accountability 

ïMonitor results

Energy Usage 

vs. Production

Ȭ-ÅÁÓÕÒÅÄ ÔÏ ÔÈÅ 0ÒÏÄÕÃÔÉÏÎ ,ÉÎÅȭ

Utility Feeds 138 kV

kWh

Utility meter

East West

Switchgear 12,470 V

Boiler house 

Substation
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Power house 
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Production 
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Office

Shipping
Packaging

Material
Handling

Receiving

Processing

Batching
Blending

4 - 20ma
Discrete

Remote I/O

Controller with Local I/O

4 - 20ma

DeviceNet

EtherNet/IP or 

ControlNet

Leveraging IA Installed Base

for Energy Management Products

Typical Manufacturing OperationExisting IA Process Architecture

Leverage 
Existing Process 
Data 

Monitor & analyze with faceplates and software.

Optimize with some 
simple behavioral 
changes, and perhaps 
some additional 
software, logic and HMI

Adding some monitoring 
devices where needed.

Copyright © 2009 Rockwell Automation, Inc. All rights reserved.



Energy Management 

Architecture

Clients (i.e. Energy 
Managers)

Standard Office PCs With 
Internet Explorer 6 & 
Microsoft .Net framework

Water, Gas, Steam, Air 
Instrument Air, Process Air, 
Fuel, Nitrogen and Effluent 
Measurements

Site-wide Area Network (WAN)

AB Powermonitors

Local Area Network (LAN)

Energy Management 
Database Server 
RSEnergyMetrix

OPC Server

Data Transfer via OPC

Water, Gas, Steam, Air 
Instrument Air, Process Air, 
Fuel, Nitrogen and Effluent 
Measurements

RA Controllers and Devices

3rd Party Powermonitors3rdparty PLCôs

4 - 20ma
Discrete

Copyright © 2009 Rockwell Automation, Inc. All rights reserved.



Copyright © 2009 Rockwell Automation, Inc. All rights reserved.

Software Overview

Å RSEnergyMetrixTM is  one 
example of a web-enabled 
energy management software 
package that puts critical 
energy information on your 
desktop

Å RSEnergyMetrixcombines 
data communication, client-
server applications, and 
-ÉÃÒÏÓÏÆÔȭÓ ÁÄÖÁÎÃÅÄ Ȣ.%4TM

web technology to complete 
your energy-management 
system

Capture, analyze, store, and share energy data via LAN or WAN using a simple 
web browser!
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Software Features

Å Plant-level energy information system

ï KPI monitoring, data logging, reporting, trending

ï Power monitor real time viewer and 
configuration

ï Web interface ɀonly browser required on client

ï Configurable enterprise tree with groups, 
domains, roles, users, meters, reports

ï Connects to A-B power monitors and controllers, 
3rd party devices via OPC, manual data input

ï Reports run on demand or automatic, may be 
emailed

ï Alarms are logged in web page and may be 
emailed or sent as text

Perfect Tool for Engineers to Monitor Energy Information. 



Software Data Logging 

WAGES

ÅUsing historical 
monitoring

software to better 
monitor and manage 
energy usage
ïLog data fromWater,Air,

Gas, Electric, Steam
(WAGES)

ïAnalyze historical trends

ïCreate shadow utility bills

ïAllocate energy costs

ïCapture power quality 
events

Monitor anything in a pipe with an analog or pulse output. 



Copyright © 2009 Rockwell Automation, Inc. All rights reserved.
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Software Cost 

Allocation

ɆProvides information that is used 
to:

ɀAllocate energy costs

ɀAnalyze electrical bills and 
tariffs

ɀAutomatically generates 
billing and usage reports

ɀVerifies utility billing

ɀHighlights opportunities for 
demand reduction

ɀProvides historical data for 
utility rate negotiation

ɀDrives improvements in 
energy efficiency



Software Power 

Quality

ÅSenses, displays, records, trends, and 
alarms on power quality information:

ÅVoltage excursions (dips, sags, and 
spikes)

ÅMomentary power loss

ÅPhase loss

ÅPhase reversal

ÅHarmonics (IEEE 519, TIF, THD, K 
factor, crest factor)

ÅHelps determine if power factor 
correction and/or harmonic filters 
are needed

ÅRecords PQ event data for utility 
service negotiation

ÅProvides real time data for manual 
quality control

ÅPinpoints failures of motors, drives 
and sensitive equipment



Power Monitor ðHow it Works

Å The Power Monitor is wired to PTs (Potential Transformers) and CTs (Current 
Transformers)

Å The Power Monitor will then measure current/voltage and calculate energy related 
data

Å This data can be read on the local LCD, Integrated webpage, be read into a PLC, be 
viewed through Software

The Powermonitor is used for consumption energy information

CTs

PTs
If needed

Measure 
current/voltage

Calculate 
energy related 
data

http://raeng-sharepoint.ra.rockwell.com/sites/PEMG/Product Pictures/Powermonitor 1000/powermonitor3_CMYK.jpg


Energy Management 

Accelerator Toolkit 

For Monitoring and Analysis

Energy 
Manageme
nt 
Accelerato
r Toolkit

Energy 
Management 
Accelerator Toolkit

The Energy Management Accelerator Toolkit ɀ

Modeled after the other IA Accelerator Toolkits.

The toolkit will contain the following:

ïQuick Start Manual

ïEnergy Assessment Strategy

ïHardware Selection and Wiring

ïEnergy Data Collector Configuration

ïRSEnergyMetrixConfiguration and Operation

ïLocal HMI Integration
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Energy Management 

Accelerator Toolkit

How do you acquire it?

http://www.rockwellautomation.com/go/iatools

Energy 
Manage
ment 
Accelera
tor 
Toolkit

Energy 
Management 
Accelerator 
Toolkit

Or Order Energy Management Accelerator Toolkit CD ɀIASIMP-SP014



Step by Step 
Configuration 
Instructions

Detailed 
Preconfigured Logic 
Information

Energy Management 

Accelerator Toolkit

Quick Start Guide

Procedure Guides



21

Energy Management 

Accelerator Toolkit 

RSEnergyMetrix Configuration

Group, Device, and Meter Configuration



Typical Meter View
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Energy Management Accelerator 

Toolkit 

RSEnergyMetrix Analysis ðReports


