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Overwiew of cpmPlus Energy Manager

Energy management means many things to many
companies. But one thing is certain: It matters,
especially inthese trying economic times and with so
much global emphasis being placed on conservation
and environmental iss ues.

s Energy management is must in terms of profitability
and sust ainability

Energy Monitoring of each equipment (whatever
small it may be) in any industry is must.

Were all worried about energy prices. In the long
term, they will rise. If you are a company, you use
energy. How can you manage it?
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Overwview of cpmPlus Energy Manager

s We must start from the top down. You have to have
some kind of strategy, and you set targets. Once you
have a strategy and some targets to address this
problem, you start processes, and you look at
progress and results. This is a continuous process.

s There are three formulae for energy measurement :

§ 1) CostofConsumed Energy

§ ie.energy consumption x average unitprice
§ 2) Specific energy corsumption

§ ie. total energy consumed/production output
§ 3) Energy and utility conversion efiiciency

§ ie. (energylutiity output)(energy/utility input)

s The more output we get with the same amount of
energy, the better the specific energy consum ption. ABB

Overwiew of cpmPlus Energy Manager

s There are three Areas for Energy Optimization :
§ 1) Price Optimization
§ Wetry to get energy corsumption as low as possible
§ 2) Usage Optimization

§ We getenergy usage as low as possible, while increasing
the production output

§ 3) Generation Optimization

§ Weincrease enemy/utility output, butreduce energy/utility
input.
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Overwiew of cpmPlus Energy Manager

s Price Optimiz ation :
§ Acompany would co-ordinate energy demand and supply and
execute energyconsumption predcting, planning and
scheduling.

This improves energy efficiency and reduces the carbon
footprintWe try to getenergy consumption as low as possible.

By synchronking energy generation, purchase and sales with
energy demand, a company can purchase or prodice its
energy at the lowest market prices and optimize the use of
alternative energy sources.
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Overview of cpmPlus Energy Manager

s Usage O ptimization :
§ It focuses on process control principles, process parameter
variation, human factors and equipmentthat consumes a lotof
energy.

By finding and implementing the most energy-efficient way to
control and run the entire process and by using the most
energy-efficient process technology, a company can redwce
fuel consumption while improving production atthe same time.

§ Performance indicators for usage optimization include
measuring

s the energy corsumption/produced unit,
§ the emissions/produwced unitand

§ the energy efficiency/enemy intensity index.

Overview of cpmPlus Energy Manager

s Generation Optimiz ation :
§ Itlooks atdistribution and use of utiliies in the plant.

§ Utlites can include steam, process heating, cooling
refrigeration, cooling water,compressed air and HVAC.

Generation optimization can bring
s utility energy efficiency,
§ energy conversion efiiciency and
§ acarbon footprintreduction,

This can be measured by the cost of produced energy,
emissions and losses in enemgy distribution.
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Overview of cpmPlus Energy Manager

s For purposes of sustainability, a constant balance
between production and consumption is necessary,
and an energy savings program needs to be
implemented.

An awareness of the energy balance and prediction
of consumption and production require an energy
management sy stem and a savings program with
top-management commitment, organiz ation, vis ibility
and tools.
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Overview of cpmPlus Energy Manager

There are three major step in Energy Management
1) Monitoring and Reporting
2) Add Plant Wide Load Planning, optimizing and cost

accounting to plan energy consumption against
energy  resources.

3) To put in a centralized planning and optimization
system.
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Overview of cpmPlus Energy Manager

s ABB offers a variety of tools for process automation,
har dwar e, manufacturing operations, local electrical
networks and external power grids.

s ABB has energy monitoring and reporting to analyze
how much energy is being used.

s The cpmPlus Energy Manager is suited f or energy
optimiz ation, including energy price reduction, energy
cons um ption reduction, production efficiency, saf ety
and sust ainability.
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cpmPlus Energy Manager (EM)is ...

s A software package that allows you to:

.I@.IIIII

s Monitor and report energy usage and efficiency

Energy Man ager
focuses on the business side of
energy manag ement.

1% to 5% co st savings po ssible

with smart en erg y procu rement
and energy co st controls
based on
Energy Man ager tools.

5 Optimize the use of alternative energy sources
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Transformation and Utilization of Energy Inf ormation
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Planning of El ectricity Use and Generation is Essential

s Motivation
s Scheduling and optimization of power generation capacity

s Benefits forPower Companies:

s More stable power grid
s Less spinning and fast reserves
s Regulating less expensive
s Less CO2 emissions
5 Operating on optimal efficiency
s Benefits for dnsumers:
s More stable power grid
s Unit price of electricity is lower
5 Less penalties
s Improved energy efficiency (follow up)

Demand Planning, Scheduling and Optimization
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s Measuring of the energy consul
s EM provides easy to usevisual tools for monitoring and targeting

s The KPIsare cumulated up tothe plant level to provide view to the overall
plant energy efficiency and an easy way to drill down

s Reporting is based on the Excel
58 ARB

Notices & Recommendations from the System

i
=

s Comprehensive alarming capabilities with several alarm types and priorities
5 Alarm/notices can be automatically sent via sms/e-mail, and/or can be spoken
s Alarming strategy for various purposes:

s Electricity price escalation

....5 Production deviation from targeted consumption ABB




cpmPlus Energy Manager: System Architecture Ty pical Energy Management Applications
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Automated Energy Management cpmPlus Energy Manager Reference Systems
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s ABB has over 20 years’ experience in
helping industrial customers to be more competitive
using Energy Management
s 40+ Energy Manager systems delivered since 2000
58 e ARB 53 ARB
UPM Corporate wide Energy Management PVO-Pool, Finland
Corporate-wide energy management network Energy managementforPVO Power Utility
s 20 TWhiy total electric ¢ Operating a 3.4GW
energy procurement power )
portfolio including
5 17 Mill systems and two
corporate centers s 21 thermal power
plants
s Energy procurement and .
production planning, § 2 nuclear units
real-time monitoring and s 12 hydro stations
reporting on mill and .
corporate level & 5 wind power
stations
il 0/
s Reductions in carbon dioxide and sulphur dioxide F § Approxmaiely .ZSA’
emissions of total electricity
. 8 production in Finland
s Investment payback time ~ months g
Pohjolm voma (PvO)is canpaniesin he e prauces
H electitiy ant hea atcostior it shrehddersin Falard. Tre Group abo bvdofs andmahtairs tehndoy
—— ABB I A AR PR P A SN A o ABB




Optimization: Schematic Process Flow of the
Cement Manuf acturing Process
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Optimization: Configuration with Economic Flow
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Optimization: Example, Crushing Line 1 (1/2)
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Optimization: Example, Crushing Line 1 (2/2)

1 cp /¥MEMIS YMEMIS-EMODEmo - Vrin

Dotbsse You Miedkow b

Bk Fovard (Tasien [

o [ Puopetes | 3o, i Doscperode g s

| Economserow network | 5

H w-e - 0EEESEE 209 1241 Btk
5 n 2] [A]"Folder | Connection pant | [ Satime | Endume | St |
F) Bolles balnce Bl Cutiratre Custiglret  Dbey  VUZNSTZ0000FH Mo on
F| %25 eneras batanee
2| 7 Gross locticiy production
Bl 27 ciecuicy baance. =Ll
% @ Nt cocrety i s
- feitaa nE& 0
8 Pucnase Geneil | Resticton onuse| st pic | Masinun volune | Miiruan volume | Dscets s |
R Volare o s | —
- et cedicen Cost of stat up. 0
g Miinun opersaen e n of s [
& cumoLie: —
Infermediate Stock (Crushing)/Crushing Line 1 LU HE e D [l
Inerredate ook Crhoa Crvting e 2 Masnanopersoren e non s [
34 Intermediate Stack (Crushing)
P St
bF ftd Set of rulesto
@ RovGdngLres .
= 3 Intomediate Stock (Raw Giinding) optimize on/off
P Staae -
- Sl state of the line
= L Itormediats Stock (onker il
[/1mm  fzwwm = 4
ostaun [E3

Yaisiaons 1zariozem aliorz00s 1z:41:02em

Energy Manager System Architecture
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cpmPlus Energy Manager Summary

s Predicts automatically companies power demand

s Schedules and optimizes own gener ation and purchased
power

s Takes an advantage of varying prices
s Allows monitoring your procurement and energy efficiencies
s Modular product: Allows to stat small and grow over time
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