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Energy Solutions

Energy Data

Drive/Motor e : - Al
Mechanical Efficiency Engineering Services Demand Control  Power Monitoring

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

Copyright © 2006 Rockwell Automation, Inc. All rights reserved.



Electrical Energy consumption Vs Production
of Major Government company
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Proven Solution that Saves Energy

AHolistic and pre-emptive approach to Plant energy
management.

AProven savings of total energy bill.
ABased on prediction, intelligence and costing.
ALow capital cost with a rapid return on investment.

o —————

A Saves money through: -
I Smarter central plant management :
I Detection of abnormal behavior
I Improved operational planning S beb
i Enabling better maintenance decisions ="'
I Providing detailed management insight ———




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

A Continuously Predicts Energy consumption based upon

I Weather (National Weather Service)
i Production demand (SAP)

A Determines optimal plant configuration based upon
I Predicted consumption (Incuity Model)

I Current Effective Electrical cost (Regional ISO / Purchase contract rules)
I Equipment avalilability (Maintenance System)
I Current equipment configuration (central plant control systems)

A Monitors Plant for correct behavior
I Predicted consumption (Above)
I Actual consumption (Automation,PEMS)
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. . - _—
With automation we ca?ﬁ?ﬂ

AUse 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.

ABY looking at the run in real time we can assess whether the
plant is running at its best set-up

AThis data can be used daily to indicate whether there has
been a problem or a change to the running set-up

ABy using energy monitoring, we can highlight many
opportunity to conserve energy.



Thi s wi | | mean &

AA large energy use in the operation is when we are cleaning in
place( CIP).

AThis is a loss to the bottom line and requires the plant to be
running but not producing product

AWe must measure the energy use of these states and assess
If we are efficient




Electric Power: Customer Goals

A Avoid excess demand charges by
reducing peak demand

A Lessen the impact of utility power
outages

A Eliminate power factor penalties from
the utility company

A Reduce the negative effects of poor
power factor or high harmonic content

A Automatically control on-site
generation and secondary systems

A Centrally control an industrial

electrical distribution system with
minimal staff

A Faster data collection

Copyright © 2006 Rockwell



Optimize Electrical Energy Consumption ?}égﬁ’ﬁ

ALoad Profiling AAmmonia Compressor &
A Cost Allocation Chiller Control /
APower Quality Optimization / Dispatch
Monitoring ABAS / HVAC Control
A Distribution System AThermal / Cogeneration -
Monitoring Balance of Plant Control
ADemand Management & AAdvanced Power
Load Curtailment System Control
AEmergency L oad I Load Tap Changer / Voltage

|
: I Re-closing & Sectionalizing
Sheddmg I Tie-Line Control
|

APower Factor & i Protective Relay Integration
Harmonic Control

A Generator Control

Copyright © 2008 Rockwell Automation, Inc., Endress+Hauser. All rights reserved.



Load Profiling

A Load Profiling measures
and records energy usage
to:

I Determine load factor

I ldentify peak demand
period(s)

I Correlate consumption with
facility activities

A It is used to chart energy
consumption patterns
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Power Quality Monitoring

i

A Power Quality Monitoring Frames Rl Mo Moode | ComCag 103 [ S7FBOTEIST
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How much does a power outage cost?
Major Automotive Manufacturer stated $100,000 per hour
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Demand Management

A Demand Management limits
demand e.g. load shedding

A It 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 i Dairy Complex

A Consumption Information
I 2,000 MWh / month
I Electric bill = Rs.1.7 Crores / month

A Goals and Objectives

I Replace existing demand management system
Unreliable & obsolete, no spare parts available
Demand control algorithm very inefficient

I Reduce manpower Technical benefits
I Efficiently shed loads

I Improved power factor

I Reduced voltage sags

Financial benefits
A Installed cost Rs.93,00,000/-
A System payback was less than 6 months
A Rs.7,60,000 annual savings from manpower reduction
A Ongoing savings of Rs.17,00,000 / month from reduced demand levels

Copyright © 2008 Rockwell Automation, Inc., Endress+Hauser. All rights reserved.
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ENERGY MANAGEMENT USING AUTOMATION Eé?i

AREAS FOR ENERGY CONSERVATION

U Production

U Process,
U Milk Packaging,
U Butter

U Ghee

U Paneer

U Dahi Lines

U Milk Powder &
U Flavored milk




ENERGY MANAGEMENT USING AUTOMATION

AREAS FOR ENERGY CONSERVATION

U Utilities
U Refrigeration,
U Electrical,
U Air Compressor,
U Water supply & distribution,
U Boiler &
uaETP



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

Energy Management In
REFRIGERATION




Problems with the Refrigeration &
chilled water distribution system

U No Precise control of Temperature

0 No constant Chilled Water pressure

t Variation in Chilled Water Temperature
U No control of Flow Chilled Water

U More power consumption

U Lot of leakages

t Occupancy of a person for monitoring.

0 No quantification, records and historical data.




Compressor & Chiller Control

Alnterface to new & existing

chillers to:
I Optimize energy consumption
I Reduce power demand

I Improve overall efficiency
Almproves efficiency by M i T D
Identifying and reducing ‘—}

wasted energy and utilizing
capacity during periods of
lower energy cost

AMethods to reduce costs:
I Chilled water reset

I VFEFD6s on supply, return pumps,
cooling tower fans,

-

Copyright © 2008 Rockwell Automation, Inc., Endress+Hauser. All rights reserved.



Energy savings in Refrigeration ié‘%

A Normally 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.

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

A All pumps are connected to VFD & regulate speed of
pump to start & stop other pumps depending upon Heat
load to save energy.

Copyright © 2005 Rockwell



Energy Management In
AIR COMPRESSOR
Through Automation




Compressed Air - Typical System

Copyright © 2008 Rockwell Automation, Inc., Endress+Hauser. All rights reserved.



. < A
Important facts about compressed Air %{ "

A 10% of all electricity is consumed to create compressed air.

A >30% of all compressed air generated is never used (leakage,
wastage).

A Atypical 200kw compressor running 5 days a week 24 hrs a day costs
$106,000 per year.

Aln a compressed air sy sbsesmi21@0t/ yedr0 0

A Areduction 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.

$ AHow many 10 holes @%$2
do you think you have?

Copyright © 2008 Rockwell Automation, Inc., Endress+Hauser. All rights reserved.



Energy Management in
BOILER through
Automation
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Intelligent MCC is Scalable, Information- %ﬁs
Driven Motor Control

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

A Across-the-line-Starting
A Soft Starting
A Variable Speed Drive Control

v EherMe/F - et 5 common languoge ard dam o
vilvend sl of Communcation servces

Intelligent Motor Control in action with these common examples of
1. Fast Component Replacemerit Auto Device Replacement (ADR)
2. Preventing Loss of Productuith advanced alarming and trip warning
3. Better Control & Advanced Diagnioticaigh monitoring and-ttatading
4. Easy Design and Installatmtin systenwvide communications

44 Copyright © 2005 Rockwell



What can we provide:

The complete solution (Monitoring & Control) for:
AWater - Flow, Temp, Pressure
ACompressed Air - Flow, Temp, Pressure
ANatural Gas - Flow, Temp, Pressure
AElectricity -k Wh, kwd, Volts, Amps
ASteam - Flow, Temp, Pressure

NW.A.G.E.S.0

Lets look at each area where savings can be achieved

Copyright © 2008 Rockwell Automation, Inc., Endress+Hauser. All rights reserved.



Energy Accountability Solution Offerings

. |BSEnergyMetrix.

Scaloabie 'Web tesnd l;ar;y Maaponont

Cost Allocation
Cost per Production £2020061200AM 10 M2006 12005

- A”OWS a user to TimeZone  (5MT-05 00) Eastern Time (US & Cavests)
allocate energy costs S -

to a department, £ v ]
- 2 - X000 E
process or faclility Lov g

- Generates reports g

Vet

needed to analyze oy B e Wiy <
and verify energy bills R o,

Dale Cod [§)  EhxbcmyCod  flechicty Cosd  PYOQUTON ) Cost 4] b 71 ¥l
15

[T I 0 T5T5 EFRF (73 ] [
050110005 47 45008 2854 1 220 48 1% 53 23
0RHLG005 D] (13224 51N % BN T (%] 2 &
ORHER005 EN @I 8514 12N H0 = e ]
OBGS000 43553 41298 334 4803 12 £58 3 10
Total Cost

ElecickyCost[§] 2%.322
Tetal Producton

Preouson [Rel §2240.154

46 Copyright © 2006 Rockwell



Energy Management Process

Monitor

Auto or Manual
Monitoring & Control Control with
Server(s) 3 Party Interfaces
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WAN
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Client View
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Power Meters

Water, Air, Steam, Gas Meters
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Energy Management Architecture

Clients (i.e. Energy

Manég'ers)
Standard Office PCs With
Internet Explorer 6 &
Microsoft .Net framework

Data Transfer via O> Site-wide Area Network (WAN)

Energy Management
Database Server

OPC Server . ,
(i.e. RSEnergyMetrix,

FactoryTalk or
RSView32/SE OPC servers
and Vantage Point)

Local Area Network (LAN)

AB Controllersl

." . l.l

-;ﬁ-um‘.; ) ~‘ 4

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

Measurements
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Remote Asset monitoring system
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Application for Drives in Milk Plant

AVFD on Exhaust Fan for Milk Powder
AVFD on High Pressure Pumps/ Homogenisers
AVFD on High Capacity Centrifugal Pumps
AVFD on Cream Separator

AVFD in CIP system

AVFD on Milk Packaging Machines
AVFD on Milk Powder transport blowers
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Application example of Drives in Milk Plants ?"“ ?‘E

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 itis
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.




Understanding Energy Costs i
Monitoring & Targeting

i Energy Consumption (SEC) Analysis Graph
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Business Objectives

Business Objectives: Achievements with PEMS.:
1. Reduce exposure to energy A Provide procurement with energy
price fluctuations data on a timely basis for bulk

energy purchase decisions

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

2. Reduce energy costs

3. Track energy costs per unit A Gather data to track energy costs
production versus production
4. Meet product quality A Reduce energy cost while

maintaining product quality
requirements

A Collect energy data to determine

requirements

5. Meet regulatory requirements environmental impact of
operations
6. Reduce downtime A Provide operators with alarms to

quickly recognize and avoid
downtime
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Automation solution saves Bangalore Milk
Union, Ltd. US$444,000 annually and
speeds time to market

Rockwell Automation’s Global Manufacturing Solutions delivers increased resource and utility
efficiencies for new Indian dairy plant.

Background

India Bangalore Milk Union Ltd. began
processing and manufacturing milk
products in 1965 with an initial capacity
of 13,200 US-gallons per day [GPD].
Running in tandem with the country’s
population, it has been in a continuous

growth mode ever since.

In 1998, steady demand led the

company to break ground on its newest

mega dairy, which is located in the city

of Bangalore in Karnataka. At the time,



Chitale Dairy achieves new levels of
productivity, handles one and half times
more milk, saves 17mKCal of energy,

starts up three times faster — thanks to
flexible and distributed SCADA solutions

Rockwell Automation®, working together with Yantra Automation, designs
plant upgrade that streamlines installation and maintenance plus help reduce
energy costs — while paving the way for HACCP, ISO9001 & 1ISO14001
certification.

Background F‘{ |

When Bhaskar Ganesh L
Chitale established Chitale l
Dairy in 1939, he had a vision: - &

to transform his small family

'!
dairy farm into a profitable S
dairy enterprise, which would, ]
-
i

in turn, help millions of



< A
FEY
Carlton & United Breweries’ Yatala brewery

slashes total electricity consumption by 13%
with new chiller automation scheme

Revamped control scheme realizes a minimum estimated savings of US$100,000 per year, a strong return

on investment, and helps prevent ‘freeze-up’ of the plant’s two vital welded-plate heat exchangers valued
at US$150,000 each.

Background

Carlton & United Breweries' Yatala
brewery in Queensland, North
Australia is one of the global brewing
giant's five Australian breweries. It's
the company’s third largest brewery in
the country, producing around 2.5
million hectolitres (250 million litres) of
beer per year for the Australian and
export markets. Yatala's products

include the world-renowned Foster’s
Copyright © 2009 Rockwell Automggion, Inc. Al rights reserved.
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Some of the Rockwell supplied Projects in India %‘é‘}?

A Bangalore Milk Union

A Chitale dairy

A Nestle India, Moga

A Sumul dairy, Surat

A Nestle, Samalkha

A Dinshaw Ice Cream, Nagpur
A Amul Dairy, Anand

A Dodla Dairy, Andhra

A Vasundhra dairy, Mumbai

A Dudhmansagar Dairy, Manesar
A Kraft Foods, Malanpur




Rockwell Automation At A Glance

a -
< A

Leading global provider of industrial

automation control and information
solutions

A Annual Sales: About $5 billion

A World Headquarters:
Milwaukee, Wisconsin, USA

A Trading Symbol: ROK
A Employees: About 19,000

A Serving customers in
80+ countries
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