
P
ro

fu

��������	���
����	��
�����		�	

�������������������	��������

2008-04-11

 

Profu i Gö teborg AB

G ö taforsliden 13, nedre 
431 34 M ö lndal 
031 – 720 83 90 
031 – 720 83 93 
031 – 720 83 99 
070 – 564 28 20 
john.johnsson@profu.se

www.profu.se 

Profu

Adress:

Telefon:

Direkt:

Telefax: 
Mobil:

E- post:

Hemsida:

John Johnsson



P
ro

fu

Profu is an independent consulting and 
research firm founded in 1987. Profu has 
18 employees who provide our customers 
with qualified analyses and recommen-
dations in the fields of energy, climate, 
environment and waste.P
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Profu and energy planning
• Participated in 35-40 energy plans/strategies

• Energy planning since 1980, both as researchers
and as consultants

• Handbooks in energy planning, Swedish and
international version

• Model development: KRAM in Skaraborg, 1997
REAM for EU (3-nity), 2008

• During 2007-08, finished local projects in
Härnösand and Hjo. On-going projects in Habo,
Mullsjö and Mark.
Participating in Path-to-RES and 3-nity projects
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The planning process

Introduction Orientation Main study
Evaluation
Decision

Carry
through

Rapports
Feed-back

Generate two or more
scenarios to describe the
uncertain future. Energy

flows, technologies,
emissions and costs 
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The model in the planning process

Generate consistent scenarios for the plan/strategy
• Handle all alternatives on the same basis – both supply 

technologies and efficiency measures
• Handle the complex energy system, both in detail and to 

give the comprehensive view of the system
• Handle the influences to the energy system: energy 

prices, taxes, policy instruments, new technologies, 
emissions restrictions, …

• Analysis the competition between different solutions
• Follow-up the consequences of the system development
• …
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Tools in the planning process

• Specialised models such as REAM and KRAM
• Excel
• Other  models
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The REAM model

• Developed and used during 2006-2008 in the 3-nity 
project

• Based on the KRAM model and Profus and IFEs
experiences of local energy planning

• Developed by Profu
• Will be distributed from May 2008
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Result presentation

Calculation algorithm

Model structure

General description
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• Simulation model for local/regional energy planning
• The stationary energy system
• Geographical dimension
• Analyses development of the energy system over 

time
• Heating, Cooling and Electricity
• Flexible degree of detail
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• Supply technologies as well as energy efficiency 

measures
• Large scale conversion technologies and small scale
• Includes costs, technologies and emissions
• Analyses the development on a least cost basis
• ReferensEnergySystem-oriented
• Language flexibility, partly unit flexibility
• File-explorer look-alike
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Urban area

Region Demand technologies

Households

Industry

Primary sector

etc

Community 1

Rural area

Area Demand category

other

Buildings Direct elec. heating

Oil boiler

Wood stove

Cooling unit

Elec. to appliances

District heating

etc.
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• Homogeneous demand groups
• Total energy demand (per type)
• Load curves
• Small Scale Technologies (demand technology)
• Extra investments (e.g. central heating and 

chimney/tank)
• Calculation rate
• VAT
• Emission fee share
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• Supply and efficiency technologies
• Heating, cooling and electricity
• The technologies are described by:

• Fuel(s) with maximal share
• Efficiency (per fuel), [%]

• Capacities (residual, upper, lower, fix), [EU/year]

• Grid connections
• Investment, [MU/EU]

• Life length, [years]

• Extra investments, [MU/EU]
• Variable cost (per fuel), [MU/EU]

• Emission coefficients (per fuel), [� g, mg, g /EUfuel]
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• Energy demand (per sector and geographical area)

• Supply technologies (per sector and geographical area)
• Technical data (e.g. efficiency and capacity)
• Economy (e.g. investments, fixed and variable cost)
• Emissions (e.g. Sulphur, NOx and CO2)

• Energy measures (per sector and geographical area)
• Technical data (e.g. reduction and capacity)
• Economy (e.g. investments, fixed and variable cost)

• Energy carriers
• Prices
• Taxes
• Possible restrictions 
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Sources to the present situation

Elc. grid statistics
District heating statistics
Local investigations
Tenant associations
Municipal estate companies
Other estate companies
Energy companies
Technical administrations
Energy advisory service
Consultants
National investigations
The chimney sweeper
The national statistic bureau
Key persons

…

ReferenceEnergySystem to
identify unbalances in the numbers
and to prepare for the model
analysis

[GWh]
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• Structure
• Detail
• Language
• Monetary units
• Energy units: Watt or Joule
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• The model is driven by the changes in the demand 

categories (market changes)
• Replacing phased-out capacity, alternative
• Replacing technologies with variable cost > new total 

cost
• The substitution is made on the basis of lowest total 

cost
• Alternatively is the development specified by the user
• The calculation of the total cost in a specific period is 

based on the assumptions only in this period �
sequential calculations
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New technology

Energy
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• Optimal level for supply vs. efficiency measures on a cost basis
• Supply and efficiency handles in the same way

Total demand, [GWh]

Specific cost, [� /MWh]

Cost curve
Efficiency measures

Cost curve
Supply technology 1
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• Dispatch model (total variable cost ranking)
• Alternatively user specified production schedule

Example - District heating production
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• Flexible presentation system
• File-explorer look-alike structure
• Tables and diagrams
• Possible to export to Excel, pdf-files, …
• Crystal reports-system

• Results from all levels, geographical areas and 
energy types
• Energy supply 
• Energy production
• Emissions (also external emissions from fuels)
• Costs (fuel costs, taxes, fee costs, fixed and variable cost 

and capital cost)
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