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™ Ream

REAM
Regional Energy Analysing Model
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REAM:is based.an MlCEga@QJEa[}LET can.ke installeg.@n
computers Withdiifdows XP, Vista, 7

Licences for REAM is available for municipalities/regional
authorities, private companies and educational establishments.

Skart up in:  ‘Welcome Screen -
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General description

« REAM includes:

« Local energy production, small and large scale facilities
 Infrastructure for transmission of electricity, heating and cooling
« End use of energy

« Energy efficiency measures

* Analyses the development on a least cost basis
« REAM is easy to handle; the user chooses level of detail

« REAM can analyse the energy system in an entire
municipality/region, or selected sectors or geographic areas
« Language flexibility, partly unit flexibility

[1 REAM is atool for local and regional energy planning
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Overview level
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Demand category level
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Model Structure

Demand technologies
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13.01.2011

Example: Scenario calculations

Municipality of Dobrich used as an example
Three scenarios will be presented

« Basic scenario

* Business As Usual Scenario

* Low Emission Scenario

Data for energy consumption in Dobrich for 2006 (residential,
industry, services, municipal buildings)

Today’s energy prices and cost estimates for Bulgaria

Take notice: A number of general assumptions have been
made. The value of this example is not the results of the

calculations, only how to show how REAM may be used to
simulate different scenarios

. N2Pas



Energy supply

For Dobrich - Basic Scenario
700

600

500

400

300

200

100

© > Q
O N X

“Basic” Scenario

[ Natural gas
[ Fire wood
[ Electricity
B Coal

* The development is solely based on least cost calculation
* No additional assumptions or restrictions introduced

(such as resources limitation or other barriers)

* No cost adjustments, general price increase on all fuels
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Energy supply

For Dobrich - Business As Usual Scenario
600

500

[l Wood pellets

I Solar energy
Natural gas

" Fire wood

[ Electricity

[ District heating

M Coal

400

300

200

100

©
Q
> DY )

“Business As Usual” Scenario

* Restrictions introduced due to technical barriers, resource
limitations and human behaviour (based on assumptions)

« Still no cost adjustments

13.01.2011 9/57 n 2 Pa 5



Energy supply

For Dobrich - Low Emission Scenario
600

500

400 [l Wood pellets
Solar energy
Natural gas
Fire wood
Electricity
District heating

Coal

300

200

100

© o Q
(190 N N

“Low emission” Scenario

13.01.2011

Restrictions introduced due to technical limitations and human
behaviour (based on assumptions)

Increased taxes on fossil fuels
Reduced investment cost on solar collectors (e.g. due to subsidies)

= N2Pas



Calculation algorithm

Small Scale Technologies

*  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

13.01.2011 11/57 n e Pa 5



Calculation algorithm

AC = IC + FC + OMC 4+ L UCFTC+EC
n
AC = Average cost
IC = Investment cost, (fixed annual instaliment)
FC = Fixed cost
OMC = Operation and maintenance costs
FUC = Fuels cost
TC = Tax costs
EC = Emissions costs
n = The technology efficiency

13.01.2011 12/57 n e Pa 5



Calculation algorithm

Small Scale Technologies

Substituting phased-out technology

Existing variable cost > new total cost

Technology 1

AEnergy
Total demand
New technology New technology
Residual New technology T

New technology

New technology New technology

AEnergy

Residual
Technology 1

New technology

New technology

Residual New technology New ... Residual
Technology 2 Technology 2 New technology New ...
New technology
T T, LE Ty T, Time T T, T, T, T, Time
John Johnsson, Profu
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Calculation algorithm

Large Scale Technologies
- Dispatch model (total variable cost ranking)
« Alternatively user specified production schedule

Example - District heating production

5o [GWhI

M Biooil-HP
OBiomass-CHP
O Municipal Waste-CHP

John Johnsson, Profu

Jan Jan Feb Feb Mar Mar Apr Apr May May Jun Jun Jul Jul Aug Aug Sep Sep Oct Oct Nov Nov Dec Dec
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Getting started

REAM Overview: Provides the REAM manual

‘elcome to Regional Energy Analysing Model

ze Wiork spac Edit and Calculate
|:|I|:|t etz
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Getting started

Organizer: Manage input sets, results, export, backup
~BIX]

Welcome egional Energy Analysing Model

Heam owveriew - Organize "Work zpacés Edit and Calculate Hesults Settingz
ranal an etz

13.01.2011 16/57 n e Pa 5



Getting started

Organizer: Manage input sets

EEX

E4 Organize Work spaces and Input sets

__________ | nputset| Work Space Results | mpaort Ewport Backup Restore
Inputzet Wwiork Space Last Saved Deszcription -
[vwano-Franki by WwiarkSpace 09.10.2003 16:00
[vano-Frankivsk test | My WoaorkSpace 30.071.2009 10:42
-‘Mesodden kommune | My WarkSpace 26.11.2008 15:24 Referansescenario Mesodden
-demo small My wWorkSpace 26.11.2008 1E:A1 test
-Crete My wiorkSpace 26.11.2008 15:23 Loaded from old databaze from 2007-060
-Crete_new by WwiarkSpace 26.11.2008 15:24 Loaded from old database from 2007-060
Diemo Model by WwiarkSpace 30102009 12:43
Grue_grann ky wiorkSpace 03.10.2009 14:37
Grue_ref My wiorkSpace 15.09.2009 10:33
Hedmark_grann My WorkSpace 04.03.2003 10:54
Hedmark_grann_2 by WwiarkSpace 04.03.2009 11:43
Hedmark,_ref ky wiorkSpace 27.04.2009 09: 22
Rendalen_grann My wWorkSpace 25.09.2003 14:11
Rendalen_ref My wiorkSpace 031020031335
-Ringzaker_arann by WwiarkSpace 26.11.2008 15:24
-Ringzaker_ref by WwiarkSpace 16.02.2009 16:16 Z
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Getting started

Settings: Global settings for the model

® Ream

4

e
LrJ—Ij s
Lo

Llemn

¢

W

Abaut

Backup
Restore

Feam overview

Organize Workzpace
and Inputzets

Editor and Calulater

Fesultz

Settings

Start upin:  Welcome Screen -
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Getting started

Settings: Global settings for the model

*% Ream - Other, Settings

Drefinition of fuel taxes For large zcale and grd calculation
X

CO2 Tax 002 Tax | Cale. Rate. [%] |6 |
=

Energy Tax |Energ_l,l T ax | vat. [%] |10 |

[ ] Matin use |N|:|t it Lise |

[] Mot in use |N|:|t it Lze | [ ] Rieset databazes read documentation.

[] Mot in use |N|:|t it uge |

Language |Engli$h " |

b onetam unit |€ |

Energy Dezcription kModel |'W'h [Ghfh) v |

Save l [ Cancel

13.01.2011 19/57 n e Pa 5



Getting started

Editor & Calculator: Editing input sets and make calculations

™ Ream

Welcome - Regional Energy Analysing Model

i

i .|:

”.||IIIIE|='I

a5 [f

3 &btk |
= AL

-3 si = 5 Backup

i ~ — : Restore

Editor and Calulater

and Inputsets

Organize "Workzpace Reszulz

Feam overview

Settings

Start upin:  Welcome Screen
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Getting started

Editor & Calculator: Editing input sets and make calculations

% REAM - Energy planning  Demo Model

Economics in WOK Energy Units in Wh {Gwh])

g
13.01.2011 21/57 n e Pa 5




Model structure

Mal n Stru Ctu re com p onen tS ™ REAM - Energy planning Demo Model

File  Calculate

e Redions and Areaz
=] Dremo R egion

Regions and areas = <> Utban

=) Industry

e Reg |On g Electical heating
Heat exchanger

© Area ?i wood stove
[3as burner

+ Demand category 2 G

» End use technology Q et e

- Large scale systems ggrlfliuféﬂl
° G rldS Houzeholds

Rural

=) e Large Scale Systems

¢ Yea rS ------ Hydro power plant

. . T T e Diigtrict Heating plant
e Emissions «. =~ — —— | - CHP plant
e Fuels «— =~ — -

e Loadcurves «— @ Fuels
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Model structure

™ REAM - Energy planning Demo Model

Main structure components

File  Calculate

[ Redions and Areaz
= Dremo R egion

* Regions and areas =< Utban
. = O [ridustry
e Reglon g Electical heating
ﬁ ‘I-:lkfeuaujtdE:tcnhvaenger
Area ﬁ Faz burner
- Demand category §52|Efrﬁjfner
- End use technology leia;m::m
« Large scale systems SE’EE‘;EE’
° Grlds Hur;lnusehnlds
© Years [ e
. . T e Diztrict Heating plan
« Emissions = @ —— | = o
------ Grids
° Fuels ...... s
------ Emizsions
e Loadcurves @ Fueks

------ Load curves
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Years

Define the years for which you will make the predictions
and simulations

™ REAM - Energy planning Demo Model

File  Calculate

Must be i3 -
- Large Scale Systems Tears Description
* Numerical e Gids g
__________ p-—
- Chronological B Emeons a7
. - Load curves 2022
* not necessarily 2077
equal in intervals

13.01.2011 24/57 n e Pa 5



Model structure

™ REAM - Energy planning Demo Model

Main structure components

File  Calculate

e Redions and Areaz
=] Dremo R egion

Regions and areas = <> Utban

= O Indugtry

e Reg |On g Electical heating
Heat exchanger

© Area ?i wood stove
[3as burner

+ Demand category 2 G

» End use technology Q et e

- Large scale systems ggrlfliuféﬂl
° G rldS Houzeholds

Rural

= Large Scale Systems

¢ Yea rS ------ Hydro power plant

. e Diigtrict Heating plant
- Emissions 1 - CHP plant
e Fuels 1 -

e Loadcurves [ E- Fuels

13.01.2011 25/57 n e Pa 5




Regions and Areas

% REAM - Energy planning Demo Model

File  Calculate

e Regionz and Areas Regions |
= Demao Region
Urban
Rural
[ Large Scale Systems

------ Hydro power plant
------ District Heating plant

Regions and Areas

Active Reqgionz

Demo Reagion

Define:

* Region(s), e.g. county

File  Calculate

* Area(s), e.g. municipality
or urban/rural

------ Areas |

Demao Reqic

) St St ] Active Areas
------ arge Scale Spstems
------ Hydro poveer plant o Urban
------ Diistrict Heating plant Fural
------ CHF plant
_ #*
------ Grids L]

13.01.2011 26/57 n e Pa 5



Model structure

™ REAM - Energy planning Demo Model

Main structure components

File  Calculate

[ Redions and Areaz
= Dremo R egion

* Regions and areas =Q &
° Reg|on " Electrical heating
?é Heat exchanger
° Area ﬁwmd ghowe
3az burner
+ Demand category Q pere
- End use technology Q et e
« Large scale systems SE’EE‘;EE’
° GI’IdS Hur;lnusehnlds
.+ Years P L
. . Diigtrict Heating plant
- Emissions | - CHP plant
......
° Fuels ......
......
e Load curves  |fE~ Fuels

13.01.2011 27/57 n e Pa 5



Demand category

Demand category overview

. Define

% REAM - Ener, lanning Demo Model .

Fil .:E.kulate —  Demand Categories
[)eaveee Regions and Areas Demand Categry Owverview | ) Ca I Cu Iatl O n Rate

= Demo Reqgion

8 [Utban . VAT

Rural
------ Large Scale Systems Demand Category / [E‘}:I?]lc. fate. A/VEL [%] /
------ Grids
...... ‘Cears 4 Indusry 15,00 0,00
------ Ernisziong Service sector 10,00 o.o0
""" Fuels Houssholds 7.00 25,00
------ Load curves *

13.01.2011 28/57 n e Pa 5



Small Scale Systems Overview

Demand category

» Define Demand Technologies, Energy Type and Technology Type

13.01.2011

8 REAM - Energy planning Demo Model

File  Calculate
[ Regionz and Areas © Small Seale Systems Overviewm | Demand | Eftra investmentz | Fee share
= Demo Region /
= <> Urban wdustry
Indugtr_l,l Demand E ' Technology Diescrioti
Service sector technalogy nergy type Type ECnpLon
Houszeholds " " i
Q Fural k Electncal heating Heating Supply
------ Large Scale Suztems Heat exchanger Heating Supply
""" Grids Wiood stove Heating Supply
------ ears
...... Emizzionz Gas burmer Heating Supply
""" Fuels il burner Heating Supply
- Load .
e nad curves Pellet burner Heating Supply
Heat pumpe Heating Supply Ground M ater
Elc. appliances Electricity Supply
Inzulation Heating Efficiency
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Demand

Demand category

* For each year of simulation, predict demand for
Heating, Electricity and Cooling (GWh)

% REAM - Energy planning Ser-Osterdal_ref

File  Calculate

[ [ Regions and Areas

| Small Scale Systems DvM[ Dremand | Exlra inve

SW | Fee share|

= Sor-Bsterdal
EQ Elverum |F'rimar_l,l zector \

." """ Years Heating, [Ewh] Electricity, [Gwh] Cooling, [Gwh]
o Industr_l,l
-- Public/private services 4 207 204 0.00
- Single family houses 201z 287 1.91 0,00
Tzl
At 2017 273 1.82 0.0
Stor-E ledal 2022 254 1,76 0.00
Engerdal 2027 260 173 0,00

[ Large Scale Systemsz

- e

13.01.2011 30/57




Demand category

EXtra |nveStmentS % REAM - Energy planning Demo Model
D efi n e File  Calculate
& Regionz and Areas | Small Scale Systems Overview | Demand | Ewtra investments | Fee share
. = Demo Reqgion
- Extra investments, 5> Utban ndsty
E t [zt =
ne rg y y pe y SE:;E ;Ed':t / Extra investments Elr;rgj,l l[pJEEEmiT’ birégrl;] b

Investment cost, Life > Rl , - —
------ Large Scale Spstems saling :
I e n g ht ...... Gridz Hot water distribution Heating 100,00
------ ears }e\ ;
------ Ernizzions

------ Fuels
and = ERE (=
[Giwh] PRET.
* Residual and/or » (I ExS 3067
. 202 2024
Upper capacity for - o1
each year I

13.01.2011 31/57 n e Pa 5



Fee share

Demand category

« Define the Fee Share for each emission gas for each
demand category

@ REAM - Energy planning Demo Model

File

Calculate

Reqgionz and Areas

Demo Region
= Q Idrban
[nduztry
Sermvice zector
Households
Q Rural
Large Scale Systems
(Gnds
Years
Emizzions
Fuelz

|Industr_l,l
E mizsions Fee share, [%]
4 100,00
MO [mg hdd] 100,00
Sulfur [mg . 100,00
*

13.01.2011
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Model structure

™ REAM - Energy planning Demo Model

Main structure components

File  Calculate

[ Redions and Areaz
= Dremo R egion

* Regions and areas =< Utban
. = O [ridustry
° Reg|on g Electrical heating
Heat exchanger
° Area ?Wmd shove
Fas burner
+ Demand category S B
- End use technology leiam;:m
- Large scale systems 8%”5533
° GI’IdS Hur;lnusehnlds
.+ Years P L
. . Diigtrict Heating plant
- Emissions 1 - CHP plant
------ Grids
e Fuels «—_- 1 s
------ Erizzions
 Loadcurves T fE Fuel

------ Load curves
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Fuel and electricity

« Define all energy
carriers

* Tick off for grid
connection, if so

13.01.2011

Fuels

% REAM - Energy planning Demo Model

File  Calculate

= Regionz and Areas
= Demo Region

E|<> Idrban
-- [ndugtoy
COEL ) Servi

Households
<> Fural
oo Large Scale Systems

---------- E lectricity
.......... Hat water
.......... Lag wood
.......... Gaz

.......... il

.......... wWiood pellets
.......... k. erozene
.......... Wwhood I:hil:IS
.......... W gker

Fuel and Electricity l

Fuels

Hat water

Connect
tor grid

/‘Lu:ugmcu:l

[Fas

il

YWood pellets

K.erozene

Wiood chips

W ater

34/57
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% REAM - Energy planning Ser-Osterdal_ref

File  Calculate

F I = FUE|P"CE| Fuel Tax | Emission in Fuel |
u e S & (o
Use Year Price
" “rearly R ) : e
- s Prios REAM - Energy planning Ser-Osterdal ref
[KH’M"\"\}h] File  Calculate
= E 2007 = | Fuel Price FueITa:-:l Ermnizsian in Fuel |
| 2012 740,00 :
L [ ] - H . I:I |
» Define fuel price 7 17 00 o
. o
* Year Price or 24 int./yr 2022 302,00 = s COZ Taw, Energy Tax,
27 996,00 -- " » [ErAtdwdh] [Er i)
. 2012 0.0o 471
* Define fuel tax
207 0.0o 5212
« Up to 5 tax categories 2022 0,00 57 55
2027 0.0o £3.54

: PR ® REAM - Ene lanning Ser-Osterdal_ref
- Define Emissions L) PO T

File  Calculate

* Global emissions, [ = | FuslPrice L Fuel Tax | Emission n Fuel
outside system border | .. o
@
.. > E mizzion
-- E missiars Coefficient
= *

13.01.2011 35/57 n e Pa 5



Model structure

™ REAM - Energy planning Demo Model

Main structure components

File  Calculate

[ Redions and Areaz
= Dremo R egion

* Regions and areas =< Utban
. = O [ridustry
° Reg|on g Electrical heating
Heat exchanger
° Area ?Wmd shove
Faz burner
* Demand category Qe
- End use technology leiam;:m
« Large scale systems SE’EE‘;EE’
° GI’IdS Hur;lnusehnlds
© Years e,
. e Diigtrict Heating plant
e EmissonS e 1 - CHP plant
......
* Fuels o
» Loadcurves e,
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% REAM - Energy planning Ser-Osterdal_ref

File  Calculate

Emissions

------ Regions and Area| | Emizzions | e —
------ Large Scale Syste — —=
...... Grids Ermnizziohs Em Descri
. coz oM \
. . N COZ [g/kd] Ak g,/ hdJ J
Emissions & Economics A

« Define Emissions and
SeleCt Deflnltlon Of Unlt @ REAM - Energy planning Ser-@sterdal_ref

File  Calculate

------ Regions and Ar| | Economics |
------ Large Scale S

 Define Emission Fee for

BH-B-B

...... Co2
each year of simulation |~ . [am)
T o Emizzion fee,
______ h B3 [Krftonnes]
------ Sulfur [mg? ; 203,00
""" Fuels 2012 22413
------ Load curves
207 247 46
2022 27341

2027 3 ,EE;
13.01.2011 37/57 n &) Pa 5
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Model structure

™ REAM - Energy planning Demo Model

Main structure components

File  Calculate

[ Redions and Areaz
= Dremo R egion

* Regions and areas =< Urban
. = O [ridustry
° Reg|on g Electical heating
ﬁ ‘I-:lkfeuaujtdE:tcnhvaenger
Area ﬁ Faz burner
- Demand category §52|Efrﬁjfner
- End use technology leia;m::m
« Large scale systems SE’EE‘;EE’
° Grlds Hur;lnusehnlds
© Years e,
. e Diztrict Heating plan
e Emissions | = cF o
------ Grids
° Fuels ...... s
------ Emizsions
 Loadcurves «—— @ |#&- Fuels

------ Load curves
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. oad curves

 Define load curves

* Required for each
energy type

 Define load in each 24

intervals during the year —~  ——
- Day and night each month

e Must sum up to 100%!

- Load curves are global

- available for all input sets

13.01.2011

@ REAM - Energy planning Demo Model

File  Calculate

= Regions and Areas Load curves

=~ Demao Region

-- Idrban
[+ Fural derno

S Large Scale Syst -
bl arge acale apsiems Electricity

Cooling

| dema |
| Heating |
Lray Might
TaT % [%]
100.000 50,000 50,000

39/57




Model structure

™ REAM - Energy planning Demo Model

Main structure components

File  Calculate

[ Redions and Areaz
= Dremo R egion

* Regions and areas =< Utban
. = O [ridustry
° Reg|on g Electrical heating
Heat exchanger
] Area ?Wmd ghowe
3az burner
* Demand category Qe
- End use technology QEE&; e
« Large scale systems SE’EE‘;EE’
° GI’IdS Hur;lnusehnlds
+ Years P e,
. . T e Diigtrict Heating plant
 Emissions TT— | - CHP plant
H ......
° Fuels ......
......
» Loadcurves e,
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Grids

LST 2 Local elc. grid

O
ﬂ (b\'f}/,
IhST A >0\6°
LSTB
u ™. Local elc. grid
LST 3
LST 4

13.01.2011 41/57




Grids

Define Grids, select Area, Global connection (if so) and Energy type

% REAM - Energy planning Demo Model

File  Calculate

= Regions and Areas Erids\‘s‘
= [ Demo Region A
[+ Industry
§ Service sector 4 Jigtrict heatin grid Urban ] Heating
LB Households Pawer transmizsion Lrhan Electricity
= - Fiur-?:llrimary sector Fower tranzmizzion Fural Electricity
B0 ) Industy * O]
#-{ ) Service sector
& Houzeholds
& Large Scale Sestems
& Grids
---------- Cistrict heatin gid - Urban - (H

e Powwer transmission - Urbar - [
O Fower transmiszion - Bural - [E

.......... “fears
- Emizzions
[ Fuels
- Load curves
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emo Model

- Technical |E|:|:|n|:|mi|:$ || Producer || Ennsumer|
Grids Toe—— |

Energy type | Heating |

Distribution efficiency, [%] |35 |

Technical /

Capacit
Y'ears Hesiu:hg,\
[t]

202 14

- Distribution Efficiency // 27 18

« Capacity Residual (MW) 7

2027 18

emo Model

Economics

Energy type |Heating |

° Investment COSt \ |Distrin:t heatin grid - Urban |
* Life Iength N&tment fin], [NOK. /K] | 2000 |

* Variable Cost

Life Length, [vears] |2|:| |

\ariable cost, [NOK/Mwih] |0 |

Drezcription
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Grids

Producer & Consumer
« Shows which Consumers (SST) and Producers (LST) are connected to the Grid

o Model M=1E3

\
|Distric\t1&atin gnd - Urban |

Energy type | Heating¥ |

*

| Technical | Economics | Producer | Lansumer i \

! Producer

Dhiztrict Heating platt
; CHFP plant

\
|Distri|:t heatin Q(id - Urban |
\

Energy type | Heating * |

| Consumer
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Model structure

™ REAM - Energy planning Demo Model

Main structure components

File  Calculate

[ Redions and Areaz
= Dremo R egion

* Regions and areas =9 o
e Reglon g Electical heating
Heat exchanger
* Area Q wondioe
- Demand category Q Oibur
Pellet burner
- End use technology leia;m::m
« Large scale systems SE’EE‘;EE’
° Grlds Hur;lnusehnlds
© Years et
. e Diztrict Heating plan
e Emissions 1 = cF o
......
° Fuels ......
......
e Loadcurves e~ Fuels
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13.01.2011

Large Scale Systems

Secondary output

LST

» Primary output

Quota = Primary / Secondary
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Large Scale Systems

Large Scale Systems Overview
- Define Large Scale Systems, Energy type(s) and Priority

% REAM - Energy planning Demo Model

File  Calculate

[ Regionz and Areas Large SDaIE\%Istems Overview l
=] Demu:u Feqgion 2y - -
LIrI:uan Ener Secondar . -
. Industry Large Scale Suztems bype & Energy T_l,lype Priority D ezcription
. Service gechor -
§ Households L coporeon  EECMET
EI-<> Rural Digtrict Heating plant Heating Y
Frimary sector CHP plant Heating E lectricity
[nidugtry
. Service sector
Housgeholds
[ Large Scale Systems
---------- Hydro power plant
---------- Diiztrict Heating plant
(— CHF plant
[Fx - Grids
.......... “Years
[+ Ermigzions
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Large Scale Systems

1omics | Emissons | Grids |

| Digtrict Heating plant |

Ernergy type | Heating |

Technical ot T
Years ey | |

utput], b P/ jan 1000y
Define o o) | o w

. ) / 2mz J 14 mar 1000, 1000
- Capacity Residual (MW) i O EELUERL

2022 18 ma 100.0 100.0

* Available capacity 2z —» o[BI, E,
- Efficiency (per fuel)

. Fuek Efficiency, [%]
> v 90,00
wond chips 85,00
=
-
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Economics

Large Scale Systems

emo Model

Technical ECDHDmICSl Emizzong || Grids |

| Digtrict Heating plant

[revestment [out], [MOKA0w] | 1000

Define
/ Life Length, [vears] |2EI |
¢ Investment cost Fixed cost (ouf], NOK/KW] |0 |
¢ L|fe |ength / Fuel Yariable cost,
. Hes [NOK.Mwsh]
* Fixed cost / R
0,00
« Variable cost \Wood chips 0,00
(per fuel)
 Fee Share
(per emission)
Emiszions {;?]E share,
3 v 100,00
MO [ma/M] 100,00
*
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Large Scale Systems

Model

Em iSSionS | Technical | Eu:u:unu:umiu:s| Emizzons | Grids |

i I i Diztrict Heating plar
Define Emission Distrct Heating plant

. . .. Emiz=zion
Coefficient for each Emissions Eictiiin:
emission, for each Woodchips | |E _— M}*‘- EEE

. g o
fuel respectively B a0

Model

G rlds | Technical | Econamics | Emissans i Grds

| Digtrict Heating plant

Choose Global grid

connection,ora —__ |

|Oca| grld from menu \ [] Global grid for heating

[Eridz |District heatin grid - Urban
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Model structure

™ REAM - Energy planning Demo Model

Main structure components

File  Calculate

[ Redions and Areaz
= Dremo R egion

* Regions and areas =< Utban
. = O [ridustry
e Reglon g Electical heating
ﬁ ‘I-:lkfeuaujtdE:tcnhvaenger
Area ﬁ Faz burner
- Demand category §52|Efrﬁjfner
- End use technology leia;m::m
« Large scale systems SE’EE‘;EE’
° Grlds Hur;lnusehnlds
© Years [ e
. e Diztrict Heating plan
e Emissions | = o
------ Grids
° Fuels ...... s
------ Emizsions
e Loadcurves @ Fueks

------ Load curves
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Technical
Define

% REAM - Energy planning Ser-@sterdal_ref

Demand
technology

Capacities for each

year GWh): — |

residual, fixed,

File
L:_‘..

Calculate

Technical | Economics | Emissons |

| Qil burner

Energy type | Heating

Technology Type | Supply

Capacity Capacity Fixed, Capacity Upper,\&%
Residual, [Gwh] [Giadh] [Gah] [G
0,38 0,38
0.25 0.3
013 0.25
2022 }2’
015

|:_:|..
upper, lower Fuek G iy | Mo |
3 85,00 100,00
Fuels, Grids, — |
Efficiency,
Maximum share B
[#-f Description
Extra investzment
= Chirnhey
Extra Investments
-
-
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Demand technology

Economics
* Define Investment cost (MU/MWAh!), Life Length and Variable cost for each
fuel

% REAM - Energy planning Demo Model

File  Calculate

& Fegions and Areas Techrical \ Economicz Emiggnn|
= . Dema Region : |
L:JQ Urban |EI|I burner l
() Industry , Investment, [NAK Mwh] 400 |
----- Electrical heating
----- Heat exchanger Life Length, [vearsz] |15 |
----- Wood shove -
""" Gias burner Fuels ‘l-.:-’ggéable
""" [NOK M
----- Pellet burrer
----- Heat pumpe
----- Elc. appliances
----- Inzulation
[+ Service zector
[+ Houzeholds
EEI--Q Rural
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Emissions
« Define the Emission Coefficient for each gas, and for each

fuel (in this case only one)

% REAM - Energy planning Demo Model

Demand technology

File  Calculate

13.01.2011

o — Fegions and Areas

= _ Demo Region
EIQ Urban
EIO [rduztry

EEI--O Fiural

| Technical || Economics

----- Electrical heating
----- Heat exchanger
----- Wiond zhove

----- G2z burmer

----- il burmer

----- Pellet burner

----- Heat pumpe

----- Elc. appliances
----- Inzulation

[+ Semvice zector
[+ Households

{ Emigsons |
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il burner

—h————
iy E miz=ion
MIFSI0NE Coeffizient
N w 8,00
N [mg/MJ] 40.00
Sulfur [ma/MJ] 23,00
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Calculation

™ REAM - Energy planning Demo Model

File  Calculate

= - Hegiu*ﬂnd.ﬁ.fﬂ ™| Cale
R o

- Demo Model

De
EI<> Urban
Result name | demo |

SEry Message
How

&
&

* Press "Calculate”
° Insert ReSUIt Name Rezult zave mode

«  Choose New result/
Overwrite \\>® Mew result

”» ” Ovenarite
Press "Start o e

 , | stat | [ Cancel
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REAM Opening

Results: Presentation of results from calculations

Welcome to Regional Ener alysing Model

cBX

manal and [nput zets

Ream overview - Organize Work, spaces  Edit and Calculate Results Settingz
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Result presentation

-
mo 02,11,2009 17:27:00 ]
E‘rnductions Ener, SUpply. _ _ LeF l_u." E'E' Owerview
Structure e
[ Demo Region = - =
=-[Y Rural Heating Industry Rural Demo Req¢#
=) [ Househa
« Small Scale , Production
Systems For Heating
[ Primary g 24
[ Service
] Urban 20
* Large Scale .
~ Qil b
SyStemS 12 B InlsuI:;PUEnr
¥ Electrical heating
E M Chip burner
(G} g
- Same Explorer ,
look-alike ]
< . | 3| [$ I B
Current Page No.: 9 Total Page MNo.: 25 Zoom Fackor: 100%
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Result presentation

Production

For Heating
3,2

2,8

2.4

1,6

GWh

12
0,8

0.4

With restrictions —

13.01.2011

! Qil burner

— Without restrictions

Production
For Heating

58/57

M Pellet burner

Oil burner
[ Heat pump
[ Heat exchanger
0 Electrical heating
B Efficiency measure




Where to find relevant data?

* Municipal administration
« Technical administration
* Municipal real estate companies
* Energy advisor

* The local energy companies
 Electricity grid statistics
 District heating statistics
« Gas grid statistics
* Key persons
* Local investigations
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Where to find relevant data?

« National Statistics
* Energy prices, national level
« Energy consumption in end use sectors, community level
« Energy consumption divided on energy carriers
 Building statistics
« National and international surveys of structure of energy system
« Large industrial companies
- Large building societies
* Equipment vendors
«  Supply technologies
- Efficiency measures
« Trade Organisations
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Thank you for your attention!

Questions?

Endre Ottosen
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