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Energy Solutions

Power & Energy Monitoring Solutions

(WAGES - Water, Air, Gas, Electricity, Steam)

throughout the enterprise.
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Business Objectives

1. Reduce exposure to energy 

price fluctuations

2. Reduce energy costs

3. Track energy costs per unit 

production

4. Meet product quality 

requirements

5. Meet regulatory requirements

6. Reduce downtime
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Electrical Energy consumption Vs Production 

of Major Government company
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Proven Solution that Saves Energy

ÅHolistic and pre-emptive approach to Plant energy 

management.

ÅProven savings of total energy bill.

ÅBased on prediction, intelligence and costing.

ÅLow capital cost with a rapid return on investment.

ÅSaves money through:

ïSmarter central plant management

ïDetection of abnormal  behavior

ïImproved operational planning

ïEnabling better maintenance decisions

ïProviding detailed management insight  
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Predict

Plan

Measure

Compare

Quantify 
$

Correct

Unique Methodology
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Silos of disparate data 
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Silos of disparate data 
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Silos of disparate data 
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Plant Data Sources

ÅContinuously Predicts Energy consumption based upon

ïWeather (National Weather Service)

ïProduction demand (SAP)

ÅDetermines optimal plant configuration based upon

ïPredicted consumption (Incuity Model)

ïCurrent Effective Electrical cost (Regional ISO / Purchase contract rules)

ïEquipment availability (Maintenance System)

ïCurrent equipment configuration  (central plant control systems)

ÅMonitors Plant for correct behavior

ïPredicted consumption (Above)

ïActual consumption (Automation,PEMS)



Accurate Future Demand Reports
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A typical building operating ABOVE expectations
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Poorly behaving (Systems placed in By-Pass)

16



Trending
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Trending



Dash Boards
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Charts Plus ïTrend Chart
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With automation we can now é

ÅUse the energy usage data to indicate the operation efficiency 

of the plant. This is done by overlaying data from today or any 

day to a best statues run.

ÅBy looking at the run in real time we can assess whether the 

plant is running at its best set-up

ÅThis data can be used daily to indicate whether there has 

been a problem or a change to the running set-up

ÅBy using energy monitoring, we can highlight many 

opportunity to conserve energy.
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This will mean é

ÅA large energy use in the operation is when we are cleaning in 

place( CIP).

ÅThis is a loss to the bottom line and requires the plant to be 

running but not producing product

ÅWe must measure the energy use of these states and assess 

if we are efficient 
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Electric Power: Customer Goals

ÅAvoid excess demand charges by 

reducing peak demand

ÅLessen the impact of utility power 

outages

ÅEliminate power factor penalties from 

the utility company

ÅReduce the negative effects of poor 

power factor or high harmonic content

ÅAutomatically control on-site 

generation and secondary systems

ÅCentrally control an industrial 

electrical distribution system with 

minimal staff

ÅFaster data collection
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Optimize Electrical Energy Consumption

ÅLoad Profiling

ÅCost Allocation

ÅPower Quality 

Monitoring

ÅDistribution System 

Monitoring

ÅDemand Management & 

Load Curtailment

ÅEmergency Load 

Shedding

ÅPower Factor & 

Harmonic Control

ÅGenerator Control

ÅAmmonia Compressor & 

Chiller Control / 

Optimization / Dispatch

ÅBAS / HVAC Control

ÅThermal / Cogeneration -

Balance of Plant Control

ÅAdvanced Power 

System Control
ïLoad Tap Changer / Voltage

ïRe-closing & Sectionalizing

ïTie-Line Control

ïProtective Relay Integration
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Load Profiling

ÅLoad Profiling measures 

and records energy usage 

to:

ïDetermine load factor

ïIdentify peak demand 

period(s)

ïCorrelate consumption with 

facility activities

ÅIt is used to chart energy 

consumption patterns
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Power Quality Monitoring

ÅPower Quality Monitoring 

measures, displays, records, 

trends, and alarms on power 

quality parameters like:

ïHarmonics

ïVoltage excursions

ïDistribution system events

ÅIt is used to identify power 

system abnormalities

How much does a power outage cost?

Major Automotive Manufacturer stated $100,000 per hour
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Demand Management 

ÅDemand Management limits 

demand e.g. load shedding 

ÅIt is used to reduce demand 

charges and manage real-

time power purchases or 

minimize load during a 

curtailment period
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Demand Management ïDairy Complex

Å Consumption Information

ï 2,000 MWh / month

ï Electric bill = Rs.1.7 Crores / month

Å Goals and Objectives

ï Replace existing demand management system

Unreliable & obsolete, no spare parts available

Demand control algorithm very inefficient

ï Reduce manpower Technical benefits

ï Efficiently shed loads 

ï Improved power factor

ï Reduced voltage sags

Financial benefits
Å Installed cost Rs.93,00,000/-

Å System payback was less than 6 months

Å Rs.7,60,000 annual savings from manpower reduction

Å Ongoing savings of  Rs.17,00,000 / month from reduced demand levels



Typical Dairy Manufacturing Operation

Office

Dispatch
Packaging

Material
Handling

Milk 
Reception

Storage 
Tanks

Processing

Utilities



33

AREAS FOR ENERGY CONSERVATION

üProduction
üProcess, 

üMilk Packaging, 

üButter 

üGhee  

üPaneer 

üDahi Lines 

üMilk Powder & 

üFlavored milk

ENERGY MANAGEMENT USING AUTOMATION 



34

AREAS FOR ENERGY CONSERVATION

üUtilities
üRefrigeration, 

üElectrical, 

üAir Compressor, 

üWater supply & distribution, 

üBoiler & 

üETP

ENERGY MANAGEMENT USING AUTOMATION 

http://www.foodprocessing-technology.com/contractors/separator/westfalia/
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Energy  Management  in                

REFRIGERATION         

Through                  

AUTOMATION 
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Problems with the Refrigeration & 
chilled water distribution system

ü No Precise control of Temperature

ü No constant Chilled Water pressure

ü Variation in Chilled Water Temperature

ü No control of Flow Chilled Water

ü More power consumption

ü Lot of leakages

ü Occupancy of a person for monitoring.

ü No quantification, records and historical data.
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Compressor & Chiller Control

ÅInterface to new & existing 

chillers to:
ïOptimize energy consumption

ïReduce power demand

ïImprove overall efficiency

ÅImproves efficiency by 

identifying and reducing 

wasted energy and utilizing 

capacity during periods of 

lower energy cost

ÅMethods to reduce costs:
ïChilled water reset

ïVFDôs on supply, return pumps, 

cooling tower fans,

+78 Deg.

RECIEVER

M

+32 Deg.

RECIEVER

-42 Deg.

RECIEVER

COMPRESSOR

CONDENSER

PROCESS
CHILLED

WATER
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Energy savings in Refrigeration

ÅNormally pumps are ON as refrigeration plant is quite far 
from process area, there is no feedback to these pumps 
with respect to actual heat load requirements.

ÅWe should interlock these pumps & control chilled water 
supply based on requirement of Heat Load.

ÅAll pumps are connected to VFD & regulate speed of 
pump to start & stop other pumps depending upon Heat 
load to save energy.
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Energy Management in

AIR COMPRESSOR 

Through Automation 
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Compressed Air - Typical System
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Important facts about compressed Air

Å10% of all electricity is consumed to create compressed air.

Å>30% of all compressed air generated is never used (leakage, 

wastage).

ÅA typical 200kw compressor running 5 days a week 24 hrs a day costs 

$106,000 per year.

ÅIn a compressed air system at 100psig a 1/8ò holecosts $2100 / year.

ÅA reduction in wastage from 30% to 15% would achieve savings of 

$16,000 per year. A typical cost for a flow meter is currently $6,000 

installed.

$ $
ÅHow many ıò holes @$280 per month 

do you think you have?
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Energy Management in

BOILER through

Automation 
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Intelligent MCC is Scalable, Information-
Driven Motor Control

From Simple to Complex, 
Intelligent Motor Control 
solves your most 
demanding applications

ÅAcross-the-line-Starting

ÅSoft Starting

ÅVariable Speed Drive Control

Intelligent Motor Control in action with these common examples of solving:

1. Fast Component Replacement ïwith Auto Device Replacement (ADR)

2. Preventing Loss of Production - with advanced alarming and trip warning

3. Better Control & Advanced Diagnostics  ïthrough monitoring and data-trending

4. Easy Design and Installation - with system-wide communications
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What can we provide:

The complete solution (Monitoring & Control) for:

ÅWater - Flow, Temp, Pressure

ÅCompressed Air - Flow, Temp, Pressure

ÅNatural Gas - Flow, Temp, Pressure 

ÅElectricity - kWh, kWd, Volts, Amps, pf etcé..

ÅSteam - Flow, Temp, Pressure 

ñW.A.G.E.S.ò

Lets look at each area where savings can be achieved



46 Copyright © 2006 Rockwell 

Automation, Inc. All rights reserved.

Energy Accountability Solution Offerings

Cost Allocation

- Allows a user to 

allocate energy costs 

to a department, 

process or facility

- Generates reports 

needed to analyze 

and verify energy bills
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Energy Management Process

ControlAnalyzeMonitor

Client View

Power Meters

Water, Air, Steam, Gas Meters

WAN

Monitoring & Control

Server(s)

Auto or Manual
Control with

3rd Party Interfaces

EtherNet
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Energy Management Architecture

Clients (i.e. Energy 
Managers)

Standard Office PCs With 
Internet Explorer 6 & 

Microsoft .Net framework

Site-wide Area Network (WAN)

AB Powermonitors

Local Area Network (LAN)

Energy Management 
Database Server 

(i.e. RSEnergyMetrix, 
FactoryTalk or 

RSView32/SE OPC servers 
and Vantage Point)

OPC Server

Data Transfer via OPC

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

Measurements

AB Controllers

3rd Party Powermonitors

3rd party 
PLCôs



`

SCADA Station

Workstation

`

SCADA Station

Remote Asset monitoring system

Central 

SCADA

GPRS/ 

Internet

L1

L2

L3

L4



Application  for Drives in Milk Plant

ÅVFD on Exhaust Fan for Milk Powder

ÅVFD on High Pressure Pumps/ Homogenisers

ÅVFD on High Capacity Centrifugal Pumps

ÅVFD on Cream Separator

ÅVFD in CIP system

ÅVFD on Milk Packaging Machines

ÅVFD on Milk Powder transport blowers

50 Copyright © 2009 Rockwell 
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Application example of Drives in Milk Plants

Supply Fan for Milk Powder Plant

By affinity law, a small reduction speed results in large 

contribution for energy savings; 

Example:

Due to reduction in supply air flow by 10% in the 60 TPD plant, 

the power consumption in the Supply air fan can be brought 

down by 27%. Also power consumption in the exhaust fan will 

also come down due to reduction in air quantity. Thus it is 

recommended that the VFD be installed on the supply air fan to 

reduce its air flow & generate power savings.

Approx. savings of Rs. 8 lacs/ annum for 200 KW motor of 

Supply fan on a 60 TPD powder plant and Rs. 2.6 Lacs 

savings/ annum on air compressor motor of 37 KW in 60 

TPD powder plant.
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TM

TM

UTILITIES METERING

F

ANALYSIS

Understanding Energy Costs ï
Monitoring & Targeting

DATA COLLECTION
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Business Objectives

1. Reduce exposure to energy 

price fluctuations

2. Reduce energy costs

3. Track energy costs per unit 

production

4. Meet product quality 

requirements

5. Meet regulatory requirements

6. Reduce downtime

Å Provide procurement with energy 
data on a timely basis for bulk 
energy purchase decisions

Å Implement systems that avoid 
peak demand charges and 
improve energy efficiency

Å Gather data to track energy costs 
versus production

Å Reduce energy cost while 
maintaining product quality 
requirements

Å Collect energy data to determine 
environmental impact of 
operations

Å Provide operators with alarms to 
quickly recognize and avoid 
downtime

Achievements with PEMS:Business Objectives:
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Some of the Rockwell supplied Projects in India

ÅBangalore Milk Union

ÅChitale dairy

ÅNestle India, Moga

ÅSumul dairy, Surat

ÅNestle, Samalkha

ÅDinshaw Ice Cream, Nagpur

ÅAmul Dairy, Anand

ÅDodla Dairy, Andhra

ÅVasundhra dairy, Mumbai 

ÅDudhmansagar  Dairy, Manesar

ÅKraft Foods, Malanpur
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Rockwell Automation At A Glance 

ÅAnnual Sales: About $5 billion

ÅWorld Headquarters:                   

Milwaukee, Wisconsin, USA

ÅTrading Symbol: ROK 

ÅEmployees: About 19,000

ÅServing customers in 

80+ countries

Leading global provider of industrial 
automation control and information 
solutions


