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Goal of the Workshop

> Show you what you can do with a control system to help measure energy without
spending dollars

> Better understand automation support for energy management
> Preservation of not just $$ but also equipment
> Look behind the curtain at the automation structure

> See how energy can be presented at the automation level and at the corporate level

POWERING
BIG IDEAS
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Business Value - Profitability

>The ability to produce valuable
products for the lowest possible
cost as energy Ccosts rise

4%

Energy costs on average
as percent of profit
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Maximise

Manufacturing
Safety
H.R.

Manufacturing
Marketing
Sales

Production

Manufacturing
Supply Chain
Finance

Finance
P77
Minimise

ARC Estimates
50% of Industrial

: POWERING
companies are not BIG IDEAS
measuring energy TOGETHER.
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Expected savings from Energy Performance
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Installation of Bill allocation only Facility ¥ Continuous
meters tune-up I Improvement
_J ‘\ Action plans

Source: Schneider best practices, US Department of Energy Metering Guide, Feb 2006
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Causes of Energy Overconsumption

6 Procurement

Energy
Cost

Confidential Property of Schneider Electric
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Operational

Maintenance

Sourcing
Market Forecast

Power Quality
Utilities Efficiency

Asset Selection
Energy Recovery

Automation
Advance Process Control

Automation
Site Procedures

Fault Detection
Scheduling

(
365K CAD
Program Savings
Demand/Response Strategy
N\
(
100k USD
Per Annum Savings
Avoided power factor penalties
.
(

=)

.

52% = 5GWh

Annual Savings
Equipment & Monitoring

_J

\

N34% \S47%
Production Energy Use
Lean Energy Management y.
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Provide clear visibility on
your energy consumption
and cost to bring awareness
across the business

A Holistic Approach

and its continuous application

L

X
Whatismy
strategy? '

How am|
performing?

Analyze energy
consumption to find
opportunities to reduce
energy waste

Enargy
Main age ment
Life Cycle

Howdol
buy?

Howdol
optimize?

Howdol

Understand how energy is ity ™o

distributed and consumed
within your site in order to
manufacture goods

ConfiC"SQaal Property of Schneider Electric

Understand Sustainability
regulation and how that
can be achieved for your
Industry

Understand Energy Supply
markets and ensure you
have the correct source and
best price for energy now
and in the future

POWERING
BIG IDEAS
TOGETHER.

EFFICIENTLY
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http://www.vcampus.schneider-electric.com/energy-management-success-story?tmpl=component

Energy Blocks to Consider

> Energy blocks are used to collect/create energy values for output of energy consumed
> Some blocks are interconnected

> Boiler Energy — steam energy

> Air Compressor Energy — compress air vol/electric consumed & compress air
press/electric consumed

> Liquid Energy - energy consumed/produced by liquid
> Electric Energy — instantaneous energy rate & energy consumed for an electrical device
> Process Energy — energy/production unit (inputs from gas, electrical, solid energy object)
> CO2 — Global Warming Potential (GWP) per fuel type
> Solid Fuel Energy — energy content of the solid fuel

POWERING

> Aggregrated Energy — collected energy from above blocks aIG IDEAS
Confidential Property of Schneider Electric TOG ETH ER
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Control Blocks - Embedded

> Things to validate regarding energy
> Calculations should be simple — pre-configured
> Consistent and tested and validated
> Displays should be mandatory

> The block and the calculations are TVDA -
tested, validated, documented, and architected

> The math should be correct

Confidential Property of Schneider Electric
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LIQuUID

—— EnableDFB InstEgy
— MassFlowRateCalc ThermalOutput
—— Templn TotalEgy

TempOut LastEgySample
— Fall Health
—— Data_ST Data_ST
— Liquid_ST Liquid_ST
— Liquid_CFG Liquid_CFG

p
Liquid_3

o) 00 o] oo 7
(o0 o0 o0 ot ot

POWERING
BIG IDEAS
TOGETHER.
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Measuring Energy Real Time

> Process can be in control & out of
control at same time

> Treat energy as another IO point

> Provides info on health of the
process & assets

> Energy should be measured as:
> Produced

> Consumed \ ‘ A Energy Intensity = The energy consumed
- to produce a unit of product
> Unitized
> Aggregated with reset POWERING
BIG IDEAS

Confidential Property of Schneider Electric TOG ETH ER
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How the Blocks Can Work

PROCENERGY

Parameter Type Description —— EnableDFB Egylntensity ——
EnableDFE BOOL Enables the DFB.
En=rgy REAL The energy parameter corming from an accumulator Energy TargetEnergy

which is recording the overall instantaneous energy

being utilized for the production parameter. — ProdValue TotaIEgy —
ProdValus= REAL The nstantaneous production value. This can come . .

from a weight transmitter of a reactor or any - Tngger Deviation

transmitter which is monitoring a production value. . Lo
F— BOOL The wigger input s to be a pulsed input 1o be given ProcActive DeviationSum

after the shift is ower. This will reset the total enengy .

and will give the energy deviation for that parteular | ——1 Fail Health ——

shift from the modeled energy.
ProcRotive BOOL Takes the health of the Process that is being

mionitored. f the process is healthy the block requires

an input of 1 and wil calculate the enemgy vaies. | —— ProcEnergy ST———ProcEnergy ST ——
Fail BOOL Any detected failure that is inked to the block. This

input will come from a CoNDSTH Block — ProcEnergy_CFG — F’rocEnergy_CFG —

Confidential Property of Schneider Electric
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Parameter Type Description

EnergyIlntensity REAL The energy consumed to produce a unit of product.
TargetEnergy REAL This is the energy that is modeled by user.
TotalEnergy REAL Total energy consumed for that shift. Gets reset as

soon as the shift is changed through the trigger nput.

Deviation

ARRAY [0..4] OF INT

This is an array, which contains the last 5 deviations
from the last § shifts.

DeviationSum REAL Sum of last 5 deviations.
Eealth BOOL Indicates the health of the block_
® Health =0: Energy of the block is not
aggregated.

® Health = 1: Energy of the block is aggregated.

-
ProcessEnergyl

umping - Process Energy

Threshold Deviation 50.00 KWhi§

—

Reset Odometer RST

Energy Intensity = The energy consumed
to produce a unit of product

POWERING

TOGETHER.
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How Blocks Can Work

BOILER
Parameter Type Description EnableDFB InstEgy — | Parameter Type Description
EnahleDFH BOOL Enables the DFB. In=tEgy REAL Instantanecus energy rate in kW.
OutputPres REAL The pressure of the superheated steamn output OUtPUtPreS ThermaIOUtDUt !" onder to be in lne with the ODVA standards. the
- - SEAL —— e — O t tT T t |E instantaneous energy value should not exceed 32767 KW.
FEEEIESE output. . utputiemp otalEgy ThermalCutput |ARRAY [0..4] OF INT |Instantaneous energy in local wnits.
MzzsFlowFased REAL The mass flow rate of the output superheated MassFlowRate S LastEgySample |—— |T===1Eax ARRAY [0..4] OF INT | Total energy consumed in Wh.
slaa{nismwimd to calculate the output energy . LastEgySample | ARRAY [0..4]OF INT |Energy consumed in the last sample time in Wh.
of this steam generated. Fail Health — o BOOL Indicates the health of the block:
Fail BOOL Any detected failure that is linked to this block. ® Heazlth = 0 Energy of the block not aggregated.
This inpart will come from a CONDSTM block. ® Eeazlth = 1: Enengy of the block is aggregated.
Data_ST Data ST ——
Boiler_ST Boiler_ST |——
Boiler_CFG Boiler CFG ——
Boiler

Boiler - Boiler Object

Producer

POWERING
BIG IDEAS
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TOGETHER.
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Make the most of your energy*"
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