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Ov erv iew of cpmPlus Energy Manager

§ Ener gy m anagem ent means many things to many  
com panies. But one th ing is cert ain: It matters, 
especial ly in thes e trying economic times and with so 
muc h g lobal em phasis  being plac ed on c ons erv ation 
and envir onmenta l iss ues.

§ Ener gy m anagem ent is m ust in terms of pr ofitabi lity  
and sust ainabi lity

§ Ener gy M onitor ing of eac h equipm ent (whatev er  
smal l it m ay be) in any industry is m ust.

§ We’r e all worr ied about ener gy pric es. In the long 
term, they wi ll r ise. If you ar e a c om pany, you use 
energy. How can you m anage it?
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Ov erv iew of cpmPlus Energy Manager

§ We must start from the top down. You have to have 
som e kind of strategy, and you s et targets. Onc e y ou 
hav e a strategy and some targets to address this  
problem, y ou st art pr ocesses, and y ou look at  
progress and r esults.  This is a continuous pr oces s.

§ Ther e ar e three form ulae for ener gy m eas ur ement :

§ 1) Cost of Consumed Energy

§ i.e. energy consumption x average unit price

§ 2) Specific energy consumption

§ i.e.  total  energy consumed/production output 

§ 3) Energy and utility  conversion effic iency

§ i.e.  (energy/utility output)/(energy/utility input) 

§ The m or e output we get with  the same am ount of  
energy, the better the specific ener gy cons um ption.

© ABB G r oup 
M ay 19, 2010 | Slide 4

Ov erv iew of cpmPlus Energy Manager

§ Ther e ar e three Ar eas for Energy Optim iz ation :
§ 1) Price Optimization

§ We try to get  energy consumption as low as possible

§ 2) Usage Optimization

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

§ 3) Generation Optimization

§ We increase energy/utility  output,  but reduce energy/utility  
input.
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Ov erv iew of cpmPlus Energy Manager

§ Pric e Optim iz ation :
§ A company would co-ordinate energy demand and supply and 

execute energy-consumption predicting, planning and 
scheduling. 

§ This improves energy effic iency and reduces the carbon 
footprint We try to get energy consumption as low as possible.

§ By synchroniz ing energy generation, purchase and sales with 
energy demand, a company can purchase or produce its 
energy at the lowest market prices and optimize the use of 
alternative energy sources.
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Ov erv iew of cpmPlus Energy Manager

§ Usage O ptim izat ion :
§ It  focuses on process control principles, process parameter 

variation, human factors and equipment that  consumes a lot of  
energy. 

§ By finding and implementing the most energy -effic ient way to 
control and run the  entire  process and by using the most  
energy-effic ient process technology, a company can reduce 
fuel consumption while improving production at the same time.

§ Performance indicators for usage optimization include 
measuring 

§ the energy consumption/produced unit, 

§ the emissions/produced unit and 

§ the energy effic iency/energy intensity index.
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Ov erv iew of cpmPlus Energy Manager

§ Generation Optim iz ation :
§ It looks at distribution and use of  utili ties in the plant.  

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

§ Generation optimization can bring 

§ utility  energy effic iency, 

§ energy conversion effic iency and 

§ a carbon footprint reduction, 

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

§ For purposes of sust ainabi lity, a c onst ant balance 
between product ion and c ons um ption is neces sary, 
and an ener gy savings program needs to be 
implemented.

§ An awar eness of the energy balanc e and pr ediction 
of consum ption and pr oduction r equir e an ener gy 
managem ent sy stem and a savings progr am with 
top-m anagem ent c omm itment, organiz ation, vis ib il ity 
and too ls.
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Ov erv iew of cpmPlus Energy Manager

Ther e ar e three m ajor step in E nergy M anagem ent

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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Ov erv iew of cpmPlus Energy Manager

§ ABB offer s a var iety of too ls for pr oc ess autom ation, 
har dwar e, manufacturing oper ations, loca l e lectr ica l 
network s and ext ernal power grids.

§ ABB has ener gy m onitor ing and r eporting to analyz e 
how much energy is being used. 

§ The c pmP lus E nergy M anager is su ited f or ener gy 
optimiz ation, includ ing ener gy pric e reduction, ener gy 
cons um ption r eduction, pr oduction efficiency, saf ety 
and sust ainabi lity.
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§ A software package that allows you to:

§ Monitor and report energy usage and efficiency

§ Balance energy usage against purchased energy 
commitment

§ Optimize energy usage, production and procurement

§ Benefits

§ Improve energy efficiency and reduce energy costs

§ Improve energy cost consciousness

§ Purchase or produce your energy at the lowest market 
price

§ Optimize the use of alternative energy sources

Energ y Man ager 
focuses on the business side of 

energ y manag ement.
1% to 5% co st savings po ssible
with smart en erg y procu rement

and energy co st cont rols
based on

Energ y Man ager tools.

cpmPlus Energy Manager (EM) is …
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Transformation and Utilization of Energy Inf ormation

Energy Demand Plan

Energy Supply Plan

Measurements

Notifications &
Recommendations

& Supervision

Reports & Invoices
& Reconciliation Continuous

Energy Balance 
Management
& Reporting

Process Production Plan and budgets 
(external data)

Planning & 
Scheduling 
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Planni ng of El ectricity Use and Generati on is Essential

§ Motivation

§ Scheduling and optimization of power generation capacity

§ Benefits for Power Companies:
§ More stable power grid

§ Less spinning and fast reserves

§ Regulating less expensive

§ Less CO2 emissions

§ Operating on optimal efficiency

§ Benefits for Consumers:
§ More stable power grid

§ Unit price of electricity is lower

§ Less penalties

§ Improved energy efficiency (follow up)
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Demand Planning, Scheduling and Optimization

Spe cif ic e nerg y 
coef fic ie nt s

Spe cif ic e nerg y 
coef fic ie nt s

Plan ni n g an d Op timi za tio n o f P ow er Su p plyPlan ni n g an d Op timi za tio n o f P ow er Su p ply

Sched ul e o f el ectr ic ity,  
steam, ga s, e tc. 
consum pti on

Sched ul e o f el ectr ic ity,  
steam, ga s, e tc. 
consum pti on

Ada ptiv e time 
serie s anal ysi s

Ada ptiv e time 
serie s anal ysi s

Weather 
Depe ndent L oa d 

Schedul es

Weather 
Depe ndent L oa d 

Schedul es

Produc tio n pla ns 
and  budge ts

Produc tio n pla ns 
and  budge ts

Weather 
inf ormation & 

foreca st s

Weather 
inf ormation & 

foreca st s

Power Res ourc e 
inf o ( avail ab ilit y,
pr ice, co nstrai nt s)

Power Res ourc e 
inf o ( avail ab ilit y,avail ab ilit y,
pr ice, co nstrai nt s)

Electr ici ty marke t 
inf ormation

Electr ici ty marke t 
inf ormation

Power Schedules
ü ow n g enera tion
ü purc has e
ü sale

Power SchedulesPower Schedules
üü ow n g enera tionow n g enera tion
üü purc has epurc has e
üü salesale

External Power SupplierOwn Power Plant
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Optimal Procurement and Generation Plans

Back pr ess ur e 
pow er ba se d o n 
the ste a m pl an

Day- ah ea d 
com mit te d s ale 
to t he m ark et

Balan cin g s ale to 
the m ark et 

(pri ce un ce rtai n)

Plann ed  co nd ensi ng  
pow er ge ne rati on

Predi cte d 
day -a he ad 
elect ricit y 

pric e

Own 
con de nsin g 
elect ricit y 

pric eBalan cin g 
pur ch ase  fr om  

the m ark et

Day- ah ea d 
com mit te d 

pur ch ase  fr om  
the m ark et

Predi cte d t ot al 
elect . C ons .
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Monitoring and Reporting

§ Measuring of the energy consumption is the basis for efficiency improvement

§ EM provides easy to use visual tools for monitoring and targeting

§ The KPIs are cumulated up to the plant level to provide view to the overall 
plant energy efficiency and an easy way to drill down

§ Reporting is based on the Excel

Easy to under stand
visualization of the 

efficiency

D etails on 
system operation

Valueof saving
potential
à

Decision on 
impr ovement
investment

Followthe pay back time
(freetime per iod selection)
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Notices & Recommendations from the System

§ Comprehensive alarming capabi lities with several alarm types and priorities

§ Alarm/notices can be automatically sent via sms/e-mail, and/or can be spoken

§ Alarming strategy for various purposes:

§ Electricity price escalation

§ Production deviation from targeted consumption
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cpmPlus Energy Manager: System Architecture
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Ty pical Energy Management Applications

FF
UU
TT
UU
RR
EE

PP
AA
SS
TT

EM 
Tools

Function External input

• Strat eg ic pl anni ng Budg et

• ØLoa d pla nni ng

• ØPlanni ng  si mul atio n t ools

• Support f or  hedgi ng Lon g t er m en er gy pla ns

• Operat iv e pla nni ng

• ØLoa d pla nni ng Prod ucti on  pl ans,  we at he r f ore cas t

• ØPowe r t ra din g ( day -a he ad  au ctio n) Ma rke t p ric e fo re cas t

• Bala nce m a na gem ent On-li ne  m ea sur e me nts

• ØLoa d pr edic tion

• ØTr adi ng i n ene rg y b ala nc e m ar ket Concl ud ed  b alan cin g c ont rac ts

• ØConti nu ou s p owe r mo nit ori ng

• Ener gy r eport ing and c ost  a cc ounti ng Reve nu e me teri ng s

• Bala nce se ttl eme nt Reco ncili atio n and  a pp rov al
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Automated Energy Management

cpmPlus Energy Manager

Equipment RT Data Execution Orders Needed Power

Optimized Setpoints Fuel Load Shedding

Production Schedule Power Price Plants Capacity

cpmPlus Expert Optimizer
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l Pulp &  p ap er mill

l Pulp &  p ap er cor po ra te ce nte r

l Boa rd mill

l Steel  mill

l Fo un dr y

l Powe r utility

l Oil r efi ne ry

cpmPlus Energy Manager Ref erence Systems

§ ABB has over 20 years’ experience in
helping industrial customers to be more competitive
using Energy Management

§ 40+ Energy Manager systems delivered since 2000
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UPM Corporate wide Energy Management 

§ 20 TWh/y total electric
energy procurement

§ 17 Mill systems and two
corporate centers

§ Energy procurement and
production planning,
real-time monitoring and
reporting on mill and
corporate level

UPM -Ky m m eneis  the th i rd bigges t fores t indus try  
c om pany  in  the world , and the leading 

m anufac turer o f m agazine papers .

Corporate-wide energy management network

§ Reductions in carbon dioxide and sulphur dioxide 
emissions

§ Investment payback time ~ months
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PVO-Pool, Finland

§ Operating a 3.4GW 
power
portfolio including

§ 21 thermal power
plants

§ 2 nuclear units

§ 12 hydro stations

§ 5 wind power 
stations

§ Approximately 25% 
of total electricity
production in Finland

Energy management for PVO Power Utility

Pohjo lan Voim a (PVO) is  a  priv ate ly owned group of c om panies in  the energy  s ector, whic h produc es  
e lec tric i ty  and heat a t c os t for i ts  s hareholders in  Fin land. The Group a ls o dev elops  and m ainta ins  tec hnology  
and s erv ic es  in  i ts  s ec tor. PVO-Pool  Oy , a  subsid iary  of Pohjo lan Voim a Oy , is  res pons ible  for the optimal  
power procurem ent and the rela ted e lec tric i ty trade for Pohjo lan Voima Group.” (www.pv o.fi )
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Optimization: Schematic Process Flow of the 
Cement Manuf acturing Process
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Optimization: Conf iguration with Economic Flow 
Network

Electricity 
consumption is the 

total of all line 
consumptions

Flow is
enabled

Define the structure of the 
optimization problem as 

a flow network

Input prices and 
restrictions for a 

contract

Define time tariff 
structures for 

electricity prices
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Cement line optimization – Wadi II
Optimization: Cement Manuf acturing and Energy

Energy optimization - Example

Calcul at e t he tot al o f 
elect ricit y ( ”C rus hin g 

Line  1 ” p ro duc tio n r at e x
sp ecific  el ect.  co ns. 

coef ficie nt,  et c.)

Equations/restrictions between decis ion variables
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Optimization: Example, Crushing Line 1 (1/2)

Crushing lines feed
material to 

intermediate stock

Definition of 
Crushing Line 1

Production
limits and rules
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Optimization: Example, Crushing Line 1 (2/2)

Set of rules to
optimize on/off
state of the line
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Corporate Wide Energy Management Server

Technical Support 
Group

Corporate Office

Energy  Manager System Architecture

Plan t Le ve l Energy Ma nageme nt  Serv ers

SAP R3
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cpmPlus Energy Manager Summary

§ Predicts automatically companies power demand

§ Schedules and optimizes own gener ation and purchased 
power

§ Takes an advantage of varying prices

§ Allows monitoring your procurement and energy efficiencies

§ Modular product: Allows to start small and grow over time
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