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What is the EnergyPLAN
Software ?

EnergyPLAN is an open source software
that allows you to simulate energy systems
in the framework of Renewable Energy. ..
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With EnergyPLAN is possible to represent a
national energy system in hourly basis,
including the electricity, heating, cooling,
industry, and transport sectors.




Downloading the
EnergyPLAN software

1. Go to the official website energyplan.eu
and create an account
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Introduction Benefits

EnergyPLAN simulates the operation of national energy systems on an hourly basis, including the electricity. heating, cooling.

industry, and transport sectors. It is developed and maintained by the Sustainable Energy Planning Research Group at * Access to a network of global
Aalborg University, Denmark. The model is used by many researchers, consultancies, and policymakers woridwide. This is users

possible due to the key focus on sharing the model during its development. For example, the model has a user-friendly

interface, it is disseminated as a freeware, there is & variety of training available including our forum, and existing models  User-friendly and very fast for a

are alrsady available for many countries. The EnergyPLAN model has been used in hundreds of scientffic publications and
reports, which are presented in the case studies section. Please inform us about any publications or reports that you create
ergyPLAN model, so we can add it to this list
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3. Watch the video available in the
EnergyPLAN Website
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Benefits

* Access (0.2 network of global

* User-friendly and very fastfor a
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* Detailed hourly analyses of a

e e aibanas s Devane ‘complete energy system
=
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* Long list of case studies from
various countries

* Free of charge

« Free online training, guides,
workshops, and documentation

* Facilitates third.pa
developments by allowing add-on
e help tools.

Book Latest News

There you will find general and detail information of
the site. Where to find data, the existing energy
models that you can use as template and also, where
to look for research studies that have used
EnergyPLAN.



Structure of the
EnergyPLAN tool

Executable file.

]n ﬂ i| «é J(_.jz\‘:; No need ofadditiqnal

e~ software installation

energyPlan Data energyPlan Help  energyPlan Tools energyPLAN energyPLAN

N MNombre Fecha de modifica..  Tipe Tamafio
Help files:

. energyPlan Data 28/10/2018 19:33 Carpeta de archivos

‘ . energyPlan Help 28/10/2018 19:33 Carpeta de archivos

[
. energyPlan Teols b 28/10/2018 19:33 Carpeta de archivos
L energyPLAN 17/06/2018 17:57 Aplicacion 8193 KB
4| energyPLAN 13/11/2018 13:34 Opcicnes de confi... 2KB
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Data folders:
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Cost Data Distributions

MNombre - Fecha de modifica... Tipo Tamatto

 Denmark100%RES 17/06/2018 1757 Documento de tex. 20KB

" Denmark2030Alternative 17/06/2018 1757 Documento de tex. 20KB

| Denmark2030Reference 17/06/2018 1757 Documento de tex... 20KB

| Germany2017_256V 23/06/2018 2338 Documento de tex. STKE

| Germany2017_506V 23/08/20182336  Documento de tex. s1KE

[ Germany2017.736V 23/06/20182332  Documento de tex. s3kB

B3 comamgors 0ey NI Three default models that
|| Germany20178AU 23/06/20182327  Documento de tex... S3KB

| Germany2027_25EV 23/06/20182349  Documento de tex... S3KB

| Germany2027_506V 23/08/20182059  Documento de tex. s1KE Ca n Se rve yO u a S re e re n Ce
| Germany2027_75EV 23/06/2018 2103 Documento de tex. s3ke

[ Germany2027_100EV Documento de tex. 531KB f t t'

|| Germany20278AU Documento de tex S3KB 0 r S a r I n g .

| Germany2037_25EV Documento de tex... S3KB

| Germany2037_506V 23/08/2018 2357 Documento de tex. s1KE

[ Germany2037_75EV 23/06/2018 2356  Documento de tex. s3ke

| Germany2037_100EV 23/06/20132354  Documento de tex. s3KB

|| Germany20378AU Documento de tex... s3KB

| initalize 17/06/2018 2017 Documento de tex... s2KB

[ Paper model Germany 2015 20/08/2018 1425 Documento de tex. S4KB
~ ~ S

| | || Distributi fil
Nombre ° Fecha demadifica... Tipo Tamafio
Cost Data Distrib ns ] 2_HP-PASHigh_4C 17/06/201817:57  Documento de tex. 19KB
l:§ || 2H_HP_ECON_OPEN_2008var TT/06/2018 1757 Documento de tex... 19KB

|| 2017 _TransportP2
|| 2017Demand100EV_P2
] 2017ElecDemand_100EV
] 2017GeothermalGermany

Documento de tex... 30KE
Documento de tex...
Documento de tex...
Documento de tex..
|| 2017GermanyDemand_withoutimpore... Documento de tex...
|| 2017GemmnayHour_transpert Documento de tex...

|| 2017HydroGermany Documento de tex...

Where you will store i

|| 20170ffshoreGermany
|| 20170therREGermany

the hourly data for

[ 2017SolarPYGermany

Documento de tex...
Documento de tex...
Documento de tex...
Documento de tex...

Documento de tex

] 2017 WasteGermany 21/06/2 Documento de tex..
e Ve r S e Ct 0 r Of 0 u r [ 2017WindGermany 21/06/2: Documento de tex...
] Aaapy Documento de tex...

[ Anawind Documento de tex...

Ener "odel [ Aalborg Affald Arstidsvariation
] Aalborg E1 2007

|| Aslborg Fiemvarme 25% besparelser

Documento de tex..
Documento de tex...
Documento de tex...
|| Aalborg Fjernvarme 75% besparelser Documento de tex...
|| Aalborg Fiernvarme 2007 1770 Documento de tex..
|1 Aalborg Fiernvarme 2050 17/06/2

| Aalborg Portland Fjemvarme 2007 17/06/201817:57  Documento de tex... 50 KB

Documento de tex...
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Keys when modeling

an Energy System

You want to create models that are simple but, at the same
time they make an accurate representation of the energy
system.

Therefore in the design of energy scenarios, you need to
make some simplifications and defined General and
Specific assumptions for the model.
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For knowing how realistic are the simplifications and
assumptions you have defined, you firstly need to run
a simulation using the present state scenario
(Business As Usual, BAU).

Check the results of the
BAU scenario with the
actual state of the energy
system and tune the
parameters that give you
deviations.

Once you know the BAU scenario is a
good representation of the energy
system, then you can start
disturbing the model according to
your research question and run
further simulations.




How EneryPLAN
works

This is how the software looks when you active the Tabs view...

1l EnergyPLAN 13.2: Startdata (_)YO)x)
@ )= EnergyPLAN 13.1: Startdata
Home | AddOnTools  Help 7]
ﬁ Open @ a " F&k Show Hints=
AGET B E ﬁ@ﬂl s W ST
eeeee Settings Notes Wb Treevien | Tapy
‘ B savess (c\pb rd) (Saee) (P t) (5 I)
General Vie

‘warnings Appear Here:
et Sy samrm i G smian o €= ACOrS in the energy model -

Electiicity | Heating | Cocling  Industry and Fuel | Transpert | ‘Water

Total Heat Demand=:  17.50  Demand Per Building® : 15000 1.0y fndv hoct 00 U | ]
®

Individual Heating: — e @

Twh/year Fuel  Efficiency  Heat Efficiency Capacity Electicy  Heat Resuting Fuel

Input  Thema  Demand Elestic  Lim  Production Storags® Share®  Input DUttt Copsymption
Distrbution [ Heat | [ Solar | @
Hour_distrheattst Hour_solarl_prodtst =

o oo w Smhyaiablas belongin

O boier : o [os 000 0 1 0 0D et | g g

Ngas boier o s | om 0 1 0 000 - tO each SBCtOI’

Bemassboler: [ 7 000 0 1 0 00 00 :>

H2 miero CHP o5 o o3 | [ om 0 1 0 000 € 0m

Ngas micia CHP o5 o oz | [ om 0 1 0 00 0m -

Biomass micro CHP s o o3 1 0w 0 i 0 0.00 0,00

Heal Pump o g | f | owm 0 1 0 0

Electiic healing o i oo 0 1 0 000

1 000 nm I (ID

District Heating:

Gioup 1 Group 2 Group 3 Tetat Distibulion

Productior: 2000 | Change | Hour_distrheattst

Network Losses: |0.2 015

Heat Demandt 000 850 300 1750

Depending on the energy system and the focus of your
scenario you will probably not need to define all actors
and sectors.

Therefore, | lot of variables will simply remain empty.
s 0 8
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The EnergyPLAN software is based in an
input-output model. It calculates an energy
balance for every hour during ONE year
between energy demand and energy production

For the analysis of different
years you need to run several
simulations and probably, you

will use the results of your
first simulation as your input
for the second simulation,
and so on.




Data Collection

Before the run of any scenario your starting point is the
hourly data of all important sectors in the energy system
you are modeling.

Take a look to your assumptions and from them
;  identify the information you need to search for.

For instance, data of demand, imports and
. ' exports and energy generation will be required.

[R—

For example, at the Entsoe
portal you can find and
download data of generation
and consumption for every
nation in the European Union.

There you can even find
generation data per
technology which is very
useful for modeling with
EnergyPLAN.




Once you download the energy system data, you need
to organize it in the proper way before you include it
in the folder Data/Distributions.

You have to be sure the data is in hourly resolution
and saved as .txt file. The file should include only one
column with the data of a complete year (+1day)
and without the use of any headers.

& DemandGermany: Bloc de notas — & “

TR . EnergyPLAN includes an extra
wa day, meaning 366 days of data.
s For this last day you can either
take the data of the first day of
next year or repeat the last day
data of the current year.
i Be Aware of UNITS!




Definition of sectors in
EnergyPLAN

For the configuration of every tab in the EnergyPLAN
software, you need to entry the total values together
with the hourly distributions, meaning the text files.

f{l EnergyPLAN 12.5: Germany2017BAU.bxt _ )oY
4 ) ) EnergyPLAN 12.5: Germany2017BAU.txt
Home | AddOnTaok  Help 7]

Home  New Settings Notes  Web

AGE 0BQ G D60 &M L

un Treeview
B Save As (Chphnard) (SUEEH) (anl) (sEna\)
General Run

Warings Appear Here:

Demand | Supply  Balancing and Storage | Cost | Simulation | Dutput |n the Demand tab the t7
1

Electricity | Heating  Cooling  Industry and Fuel - Transport  ‘water

-5 O
©

Electricity Demand and FixzJd Import/Export Value iS intI‘OdUCEd in TW d.

Elechiciy demand’s | 4833 Twhhea | Changs dstibulion| 2017GemanyDemand_wihoulimpotE pots bt

Electic heating (IF included) —| 0 Twhies  Sublract sler.s heating using distibution from individusl window

Electic cooling (IF inchided) | 0 Twhies  Sublract slectiic -ooling using cistibution from 'coling windows .

DM Tohpes  (Timeted o BosesCosion Tt The corresponding
Elec. for Transportation 013 Twhiear  (Transfered from Transpnt TabSheet]

Sum [excluding electric heating and cooling] 49343 Twh/year hourly data in GW f0r
the electricity demand

Electiic heating findividual) 000 Twhiear
Electiicity for heat pumps [individual] 000 Twhiear | s3 I 0 | nt ro d uce d
Elechic cooling 0,00 Twhiyear °
Fleible demand (1 dayl 0 Twhivesr  Maweffect 1000 M/
Flesible demand (1 week] a Twhivear  Maweffect 1000 M/
Flesible demand 4 wesks] 0 Twhiyear  Maweffect  [1000 M/
Fived Import/Export | B013  Twhies | Change distibulion| Bemany2017BALL ImportEhports it

— Electricity

demand

Total electicity demand® 55362 Twhivear




Similarly for the Supply tab, you introduced the total
installed capacity with its corresponding hourly
distribution file.

% EnergyPLAN 12.5: Germ: 1y2017BAU.bxt ()

1‘\ )s EnergyP' AN 12.5: Germany2017BAU.txt
S Home | AddOnTocs  Help

AGE BRES B D6 LM

E8, Show Hints™

Show Hourly Values

Home  New S things Notes Web Run Run  Run R on | Tresview | Tabs
B save As (Clpboard) (Sereen) (Print) (' al)
General Run View
Warnings Appear Here:
Demand | Supply | Balancing and itorage | Cost | Simulation | Output
Heat and Electricity | Electricity O Iy | Heat Only | Fuel Distrbution | ‘waste | Liquid and Ge - Fusls | CO2
Central Power Plants Capaciy  Efficiency Corection Factor,  Annw production;  Distributions Storage for Dammed Hydro
hiwi-e Percent T ahiyear Storage  [606,76 Gwh  Storage difference: i
PP1 [CHP3 Condensing Model* 8886700 n/a Pump Back Capaciy  Pump Back Efficiency
— 1060 Mufe  ng
Condensing PP2 |z 50 |05 n/ar ‘ I
Nuclear I E] |0,9555 7222 Change | 201 !

P Hydro
Huclear partoad: |1 S are of capacity - has to be activated in Flegu ttin Shiategy Tabshest w\;m I—' wrage 4—>| Hydro PF
Geothermal [40° 015 015 03 | Changs | 201

" RES
elec(rlclt
T | Change | 2017 ¢ i
| —— Gantherma\
a7 BEE (Estimated)* power

Darmmed Hydro Water supply*

Dammed Hyco Pawer 873
Transmission line capacity”  vasimumimp Jexp cap (800 Mw ‘I
B
Intermittent Renewable Electrici » Estimated " am .
Rienzwiable Cavaciy  Stabiisation Distrbut n profie e e = S e Correctlon factors
Energy Sourcs My shars Tk factor podlion  Sapsoiyfactor . .
[wind . Emw | Chenge | 20 PwindGema s 050 ma 021 eed to be adJUStEd In
[fshors wind ECE] o Change | 201 ilishorets 1545 [n2ss 1740 048 :
srmons [Tt the BAU model in order
[Pt vaitaic - |aoa? o | Change | 201750larPVGen S253 002 3508 010 )
[River Hydro - = [ | Change | 2017RiverHydiol 2672 [-483 "~ 1447 043 t Obtamed the annual
Tidal R i Change | 20170theiREG 382 |-285 1.2 028 4
N nergy generation per
[wave Power B o | Change | Hour_ssler_proc o o 000 o
[ESP Solar Power - [ o | Change | Hour_sslar_prodf o o 000 tEChHOIOQy

Be sure that energy demand, generation,
exports and imports are balanced!



Model results from
EnergyPLAN

After all required sectors have been configured,
you can decide which variables you want to print
on your results.

EnergyPLAN 13.1: Startdata
Home = AddOnTooks  Help (7]

& Open >4 @ mg = ﬁ BB\ Show Hints™
B save Show Hourly Values
Settings Notes  Web Run Run Run Run Treeview | Tabs
B save as (Clipboard) (5creen) (Print) {Serial)
General Run View

Warrings » ppear Here:

Demand | Supply | Balancing and Storage | Cost | Simulation | Output

Overview | “ehSereen | Graphios

Show otel peatly values: | Tes |
Show hour valies: | Mo | From Start hour

“es | Electraity Demand
‘es | Fized Expoit/import
‘es | Distiict Heating
‘Ves | RES [electicity]
‘es | Hydro Power

‘es | Solar Themal

‘Yes | CSHP Heat Frod
es | DHP Heat Prod
es | CHP2 Heatprad
‘Yes | HP2 Heatprod

‘Yes | Boiler2

‘es | EH2 Heatproduction
es | ELTZ Healprodustion

“es | Storage2

‘es | Heatbalance or. 2
es | CHP3Healproduction
‘es | HP3 Heatproduction

<
2
@
g
[
=

‘es | ELT3 Heatproduction
“es | Storage3

es | Heatbalance . 3
‘es | Flesible Elec. demand
Yes | HP Elec. consumption
‘es | CSHP Elec. production
es | CHF Elec. pioduction

Sho v merthly vahues: | e |

To End hou

“es | PPEic. production
‘es | MHuclea

Yes | Pump o sumplion
‘es | Turbine provtction
Yes | Pump storage

‘es | Electralyser gr2
es | Electrolpser or3
es | EV and V26 [nansport)
‘es | Stabiisation Load %
Yes | Import

‘es | Export

“es | CEEP [Critical Electiicity Excess Production]
“Yes | EEEF [Exportable Electicity Excess Production]
“es | Nordpool prics

Yes | Market prices

‘Yes | Import paymart

“es | Export papment

‘s | AdEport payment

“es | Individusl Heat

es | Individual electicity

| eu | Individual H2

| Yes | liwremot HZ

(Vo Gotemaianpasin o swosar=oy: 0 CAN Produce your

| Change sl

to No

RES: Renewable Erergy Sources

CHP: Combined Heat and Power

C3HP: Combined Heat and Steam Froduction lindustial CHP)
DHP: Distrct Heating Plant

HP: Heat Pump

EH: Electric Heater

ELT: Electiolyser Show Annual Costs

e results directly in the
screen or copy them for
e pasting in a Excel file.
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This is an example of how the EnergyPLAN
results are presented.
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WCO | NSETAR  DSHEODEPAGNA  FORMULAS  DATOS  REVEAR  VETA  DEGARRDLADOR  COMPLEMENTOS  FeshPOF

X, conn - Fra g = % [oemal fuen incorrecto meutral o B B (W
B Copuar - o N .
- E- Bea- e Lo coi o o | Entrada Matas T
® Copiartomus M ¥ £ - 0 comivional- com tava - AT
¥l - s h
. s s | = . . v . Lt - w  m a . PR «  a .
2 (1 o et e a1
2 s evemenprma )

It is possible to print total,
monthly and hourly values for all
sectors in the Energy Balance
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Share of Energy Sources [TWh/a.]

With the monthly and hourly distributions "™
you are able to plot, calculate energy
matrices and make your analysis!

Offshore; 17.41

| Solarpv: 35,88

Hydro: 21,63

aste; 8,36

Convention; 315.59

BOnshore @Offshore MSolarPV fHydro =W
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Have Fun!




