Henrik Lund, Aalborg University, January 2012/July 2022

Guideline to EnergyPLLAN Exercise 1:
Define and calculate a simple national energy system.

Exercise 1.1: Define an electricity demand

Open the EnergyPLAN model. Initialise data and define a simple national/regional energy system
with an electricity demand of 49 TWh/year. Use the hour-distribution file of “hour-eldemand-eltra-
2001” (The distribution of the western Danish region in 2001).

Question 1.1.1: What is the peak hour electricity demand?

Question 1.1.2: What is the peak hour electricity demand for 40 TWh/vear and distribution data file
“Hour_electricity.txt”?

How to do exercise 1.1:

Step 1: Open the EnergyPLAN model. You will see the following front page (version 16.21):
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Look at the top: The EnergyPLAN model is loaded with “Startdata”

Step 2: Reset data by pressing “New” in the top bar.
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Step 3: Save Data
Activate “save as” in the top left-hand corner and the following window will open:
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Give your file a name, e.g. “Exercisel” and press save.

Look at the top of the bar: The EnergyPLAN model is loaded with “Exercise 1" data.
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Step 4: Write input-data electricity demand 49 TWh/year.

To the left chose “Demand” and then “Electricity”” and the following window will open:
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Place the cursor in the electricity input square and type in 49.

Electricity Demand and Fixed Import/Export

Electricity demand™: o Whiyear Change distribution | Hour_electricity. txt

Additional electricity demand U Twhiyear Change distribution | const.kxt

Electric heating (IF included) = 0 Twhiyear  Subtract electric heating using distibution from ‘individual' window
Electric cooling (IF included) = 0 Twh/year Subtract electric cooling using distribution from 'cooling' window
Elec. for Biomass Conversion 0,00 Twhiyear [Transtered from Biomass Conversion TabSheet]

Elec. for Transportation 0,00 Twh/vear [Transfered from Transport TabSheet)

Sum [excluding electric heating and cooling) 49,00 Twhiyear

Step 5: Change hour-distribution to “hour-eldemand-eltra-2001”

Look at the “Demand > Electricity” input window:
The model is loaded with “Hour-electricity” distribution data.
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Activate the | “hange distibution| 0 and the following window will open:
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Choose “DK 2013 Electricity demand” and activate the Open/Abn button.




Look at the Demand > Electricity input window:
The model is now loaded with “DK 2013 Electricity demand” distribution data:

Electricity Demand and Fixed Import/Export

Electiicity demand™: 49 Twhivear | DK 2013 Electricity demand tt

Additional electricity demand 0 Twh/year Change distribution |

Electric heating (IF included) - 0 Twh/vear Subtract electric heating using distribution from ‘indiradual’ window
Electric cooling (IF included) = 0 Twh/vear Subtract electric cooling using distribution from ‘cooling window

Step 6: Save data:
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EITHER Step 7A: Calculate and see result in clipboard
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Activate the “Run (Screen)” button and the following window will open:

{4 Results _JO)x
Conventional Cars 0 [ 0 [«

TOTAL ANNUAL COSTS 11451 DME B 0 ] 0
Diesel Buses 0 [1] 0
DME Trucks 0 1] 0
Diesel Trucks 0 o 0
Charge el2 storage 0 0 0
Discharge el? storage 0 0 0
EL2 storage cap 0 0 0

Electr Elec.dem Fizxed Wind PV Vave River Tidal Wave CSP CSP2 CSP2 Csp2 Hy)
Demand Cooling Exp/Imp Damsnd Electr Electr Electr Electr Electr Electr Electr Electr Storage loss Elec

TOTAL FOR ONE YEAR (TUh/vear)

Annual 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0

MONTHLY AVERAGE VALUES (MW)

January 0 0 0 0 0 o 0 0 0 ] 0 0 0

February 0 0 0 0 0 o 0 0 0 o 0 0 0

March 0 0 0 0 0 o 0 0 0 [1] 0 0 0

April 0 0 0 0 0 o 0 0 0 0 0 0 0 g

May 0 0 0 0 0 o 0 0 0 ] 0 0 0

June 0 0 0 0 0 o 0 0 0 (1] 0 0 0

July 0 0 0 0 0 o 0 0 0 [1] 0 0 0

August, 0 0 0 0 0 o 0 0 0 o 0 0 0

September 0 0 0 0 0 0 0 0 0 0 0 0 0

October 0 0 0 0 0 o 0 0 0 [1] 0 0 0

November 0 0 0 0 0 o 0 0 0 o 0 0 0

December 0 0 0 0 0 o 0 0 0 o 0 0 0

Annual Averags 0 0 0 0 0 o 0 0 0 [1] 0 0 0

Annual Maximus 0 0 0 0 0 o 0 0 0 o 0 0 0

Annual Minimu 0 0 0 0 0 o 0 0 0 o 0 0 0

i o}

Read the result: 8861 MW




OR Step 7B: Calculate and see result in print output
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Activate the ”Run (Print)” button and the following window will open:
Input Exercisel.txt The EnergyPLAN model 16.2 (f—//@
Electricity demand (TWh/year): Flexible demand 0,00 Capacities Efficiencies Regulation Strategy:  Technical regulation no. 1 Fuel Price level: Basic | E
Fixed demand 49,00 Fixedimplexp. 0,00 Group 2: M- MJs elec. Ther COP CEEP regulation 000000000
Electiic heating + HP 000 Transportation 0,00 CHP D D 040 050 Minimum Stabifisation share 0,00 Capacities Storage Efficiencies
Electric cooling 0,00 Total 49,00 Heat Pump (] 0 3,00 Stabilisation share of CHP 0.00 Elec. Storage  MW-2 GWh  Elec. Ther
Boiler o 0,90 M CHP ar 3 load 0 MW Charge 1: o 0 080
District heating (TWhiyear) Gl G2 Gr3  Sum Group 3: i P gr S o Discharge 1: o 0,90
- Minimum PP 0 MW
District heating demand 0,00 0,00 0,00 0,00 CHP i} 0 040 050 Charge 2: o 0 080
o 4 v Heat Pump maximum share 1,00 " .
Solar Thermal 0,00 0,00 0,00 0,00 Heat Pump V] 0 3,00 M - Tt it o MW Discharge 2: 0 0,90
Industrial CHP (CSHP) 000 000 000 0,00 Boiler 0 090 aximum importexpol Electrolysers: o o 030 000
Demand after solar and CSHP 0,00 0,00 0,00 0,00 Condensing [} 0,45 Distr. Name - Hour_nordpool txt Rockbed Storage: 0 0 1,00
Addition factor 0,00 DKK/IMWh CAES fuel ratio: 0,000
Wind 0 MW 000 TWhiysar 000 Grid Heatstorage: gr.2: 0 GWh gr3 0 GWh Multiplication factor 2,00 (TWniyea)  Cosl O Naas Bomass
Phato Voltaic 0 MW 0 TWhiyear 000 stapili. | FixedBoiler gr2. 00 Percent gr3. 00 Percent | pependencyfactor 0,00 DKK/MWh pr. MW 9
Wave Power 0 MW 0 TWhiyear 0,00 safion Electricity prod. from  CSHP Waste (TWhiyear) Average Market Price 227 DKK/MWh Transport 000 000 000 000
River Hydro 0 MW 0 TWhiyear 0,00 share Gra: 0,00 000 Gas Storage 0 GWh Household 000 000 000 000
Hydro Power 0 MW 0 TWhiyear Gr.2: 000 000 ‘Syngas capacity 0 MW Industry 000 000 000 000
GeothermalMuclear o MW 0 TWhiyear Gra: 000 000 Biogas max to grid 0 MW Various 0o 000 000 000
Qutput WARNING!: (3) PP/Import problem
District Heating Electricity Exchange
Demand Production Consumption Production Balance
Distr. Waste+ Ba- | Elec. Flexd Elec- Hydro| Tur- Hy-  Geo- Waster Stab- I;“’"e’"a
heating | Solar CSHP DHP CHP HP ELT Boiler EH lance demand Transp. HP frolyser EH Pump| bine RES dro thermal CSHP CHP PP Load Imp Exp CEEP EEP P P
MW [ MW MW MW MW MW MW MW MW MW [ MW MW MW MW MW MW [ MW MW MW MW MW MW MW | % MW MW MW MW | Million DKK
January o o o 0 0 o o o 0 0| 6508 1] 1] 0 0 0 o o 0 0 0 o 0 100 6508 0 o D | 1385 0
February o 1] 0 o o 1] o 0 0 0| 6329 o o 0 0 1] o o o 0 1] o o 100 6329 o 1] 0| 965 1]
March 1] 1] 0 o o 1] ] 0 0 0 | 6059 1} 1} 0 0 1] 1] 1] 0 0 1] 1] 1] 100 6059 o 1] 0| 990 1]
April 1] 1] 0 o o 1] ] 0 0 0| 5488 1} 1} 0 0 1] 1] 1] 0 0 1] 1] 1] 100 5468 o 1] 0| 955 1]
May o 1] 0 o o 1] o 0 0 0| 5047 o o 0 0 1] o o o 0 1] o o 100 5047 o 1] 0| 968 1]
June o 1] 0 o o 1] o 0 0 0| 5035 o o 0 0 1] o o o 0 1] o o 100 5035 o 1] 0| 812 1]
July 1] 1] 0 o o 1] ] 0 0 0| 4797 1} 1} 0 0 1] 1] 1] 0 0 1] 1] 1] 100 4797 o 1] 0| 571 1]
August 1] 1] 0 o o 1] ] 0 0 0| 5037 1} 1} 0 0 1] 1] 1] 0 0 1] 1] 1] 100 5037 o 1] 0| 817 1]
September o o o 0 0 o o o 0 0| 5252 1] 1] 0 0 0 o o 0 0 0 o 0 100 5252 0 o 0| 927 0
October o 1] 0 o o 1] o 0 0 0 55489 o o 0 0 1] o o o 0 1] o o 100 5549 o 1] 0| 1002 1]
November o 1] 0 o o 1] o 0 0 0 0 o 0 0 1] o o o 0 1] o o 100 5909 o 1] 0| s80 1]
December o o o 0 0 o o o 0 ’ 5978 1] 0 0 0 o o 0 0 0 o 0 100 5978 0 o 0| 1100 0
Average 1] 1] 0 o o 1] ] 0 0 0 | 5578 1} 1} 0 0 1] 1] 1] 0 0 1] 1] 1] 100 5578 o 1] 0| Average price
Maximum o o o 0 0 o o o 0 5861 0 1] 0 0 0 o o 0 0 0 o 0 100 8861 0 o o {DKKMWh)
Minimum o o o 0 0 o o o 0 3317 1] 0 0 0 o o 0 0 0 o 0 100 3317 0 o 0| 234 -
TWhiyear 000 000 000 000 000 000 000 000 000 O000(49W™ 000 000 000 000 000 000 000 000 000 000 000 000 4900 000 000 000 11451 0
|
FUEL BALANCE (TWhiyear): Waste/ CAES BioCon- Eleciro- PY and Wind off Industry Imp/Exp Corrected 'CO2 emission (Mt):
DHP CHP2 CHP3 Boiler2 Boilerd PP Geo/Nu. Hydre  HTL Hlc.ly. version Fuel Wind Ccsp Wave Hydro Solar.Th Transp. househ. Various Total | Imp/Exp Net Total Net
Coal - - - - - - - - - - - - - - - - - - - - 0,00 0,00 0,00 0,00 0,00
Qil - - - - - - - - - - - - - - - - - - - - 0,00 0,00 0,00 0,00 0,00
N.Gas - - - - - - - - - - - - - - - - - - - - 0,00 0,00 0,00 0,00 0,00
Biomass - - - - - - - - - - - - - - - - - - - - 0,00 0,00 0,00 0,00 0,00
Renewable - - - - - - - - - - - - - - - - - - - - 000 | 0oo 000 000 0,00
H2 ete. - - - - - - - - - - - - - - - - - - - - 0,00 0,00 0,00 0,00 0,00

Read the result: 8861 MW

Step 8: Repeat steps 4 to 7 using 40 TWh/year and “Hour_electricity.txt”.
The result is 7023 MW




Exercise 1.2: Define wind power and a power plant

Use the same electricity data as in exercise 1.1: Electricity demand of 49 TWh/year and “DK 2013
electricity demand”. Define a wind power input of 2000 MW using “Hour wind 1” and a
condensing power plant of 9000 MW burning coal.

Question 1.2.1: What are the annual wind power and condensing power plant productions? What is
the annual coal consumption? What is the annual CO2 emission?

Question 1.2.2: What are the annual wind power and condensing power plant productions, if the
installed wind power capacity is raised to 6000 MW? What are the annual coal consumption and
the CO2 emission?

How to do exercise 1.2: Use input data file from exercisel.1.

Step 1: Define wind power
Choose “Supply” and “Variable Renewable Electricity” and the following window will open:
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Coding Wind 0 0 415 024
Industry and Fuel .
Transpott Phato Vokaic a U Change | Hour_wind_1.txt 0.00 0 000 000
Desalination ‘Wave Power ~ 0 0 Change | Hour_solar_prod1 0,00 0 0,00 0,00
River Hydro - 0 0 Change | Hour_solar_prod1 0.00 0 0,00 0.00
Tidal >~ 0 0 Change | hour_tidal_power 0,00 0 0,00 0,00
‘Wave Power - 0 0 Change | Hour_wave_200° 0.00 0 000 0,00
CSP Solar Power - 0 0 Change | Hour_solar_prod1 0.00 0 000 0.00
#- Liquid and Gas Fuels W
co2
{
- Belarciy snd Slaege Concentrated Solar Power
- Cost
3'”"“'5:”" Annual solar thermal input 0 TWhiyear | Change | hour_solar_prodl.tat
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Emissions Storage capacity i) Gwh
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Estimated Estimated
Powe Eepbe 0 Mw-e Production ~ Storage loss
Twhiyear  TWhiyear
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Place cursor at the first RES Capacity input square and write 2000.

Step 2: Change hour distribution file

The Distribution profile is “Hour wind1”.

Activate the —

step 5.

button and change to “DK 2013 Wind onshore” as shown in exercise 1.1,




Step 3: Define condensing Power plant

Choose the “Supply > Heat and Electricity” window:
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- Overview ‘ e o Rres T e Group 1 represents district heating systems with no CHP
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Heating District Heating Production: 0,00 000 000 0,00 Twhiyear
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Emissions Eleotie Eanaty 0 ] Mite 50 the Max CHP3 is the PP1 Capacily, which is
Thermal Capacity Aute | 0 0 Ml
Electiic Efficiency 0.4 04
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i o =]
Q) W (] ]

Place the cursor at the condensing Capacity input square and type in 9000.
Place the cursor at the condensing Efficiency input square and type in 0.45.

Choose the “Supply > Fuel Distribution” window:
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FIENEENEEE
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Fixed =]

DHP: Boilers in district heating group 1.

Boiler2: Boilers in district heating group 2.

Boiler3: Boilers in district heating group 3.

FIENEENEENE

PP2: Condensing power plant in ‘Electricity only'.

| Regl | Allow for import/export of H2 for PP and PP2

CHP2: Combined heat and power in distiict heating group 2

CHP3: Combined heat and power in district heating aroup 3.

PP1: Condensing mode operation of combined heat and power in

Place the cursor at the PP1 coal input square and type in 1 (Any number will do, they are all relative
to the other fuel input squares)




Step 4: Calculate and see result in print output (or clipboard)
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EnergyPLAN 16.2: Exercisel.txt

Activate the ”Run (Print)” button and look at the following print output:

Treewew Tabs

Fek show Hints*
Show Hourly Values

View

Input Exercise1.txt The EnergyPLAN model 16.2 ‘
ectricity demand (TWhiyear):  Flesible demand 0,00 Capacities Efiiciencies Regulation Strategy:  Technical regulation no. 1 Fusl Price level: Basic Al
ixed demand 48.00 Fixed impiep.  0.00 Group 2: MW-2 MUs elec. Ther COP CEEF regulation 000000000 . o
Electric heating + HP 0,00 Transportation 0,00 CHP o 0 D40 050 Minimum Stabilisation share 0.00 Capacities Storage Efficiencies
Electric cooling 0,00 Total 40,00 ;:.Ia Pump ] E oo 3,00 Stabilisation share of CHE 0.00 EI::;"?@E MW-: G\ﬂl'h:| E'::i: Ther.
iler ! c cl : .
District heating (TWhiyear) Gl Gr2  Gr3a  Sum Grous 3 Minimum CHF gr 3 load o mw Discharge 1- 0 0.90
S roup 3: Minimum PP 0 MW o
District heating demand 0,00 0.00 0,00 0.00 CHP o 0 D40 050 Charge 2: 0 0 020
- : Heat Pump maximum share 1,00 )
Salar Thermal 0,00 0.00 0.00 0.00 Heat Pump o D 300 Maimum imporyexport 0 mw Discharge 2: 0 0.90
Industrial CHP (CSHF) 0,00 0.00 0.00 0.00 Bailer o 0.00 P Electrolysers: 0 0 080 000
Demand after solar and CSHF 0.00 0.00 0.00 0.00 Condensing o000 0.45 Distr. Name : Hour_nordpool.txt Rockbed Storage: 0 0 1.00
Addition factor 0.00 DKKMWh CAES fuel ratio: 0,000
Wind 2000 MW 415 TWhiyear 000 Grd Heatstorage: gr2: D GWh gri 0 GWh Multiplication factor 2,00 " E—— =
Phato Vottaic 0 MW D TWhiyear 0,00 stabii- | FoedBoller gr2: 0.0 Percent gr3 00 Percent | Dependencyfsctor 000 DKKMWhpr pw | L nyesrd Cosl Ol Ngas Biomass
Wave Fower 0 MW 0 TWhiyear 000 sation Electricity prod. from  CSHP  Waste (TWhiyear) Average Market Price 227  DKK/MWh Transport 000 000 000 000
River Hydro o MW 0 TWhiyear 000 share Gri- 000 0,00 Gas Storage 0 GWh Household 0.00 000 000 O0.00
Hydro Power 0 MW 0 TWhiyear o 000 000 Syngas capacity 0 MW Industry 000 000 000 0.00
Geothermal/MNuclear 0 MW 0 TWhiyear Gra 000 D00 Biogas max to grid oMW Various 000 000 000 000
Output
District Heating Electricity Exchange
Demand)| Production Consumption Production Balance
5 "
Distr. Waste+ Ba- |Elec. Flexd Elec- Hydro| Tur- Hy Geo Waste+ Stab- Im""’"e“'Ex
heating | Solar CSHP DHP CHP P ELT Boiler EH lance demand Transp. HF  trolyser EH Pump| bine RES dmo thermal CSHP CHF PP Load Imp Exp CEEF EEP " P
MW [ MW MW MW MW MW MW MW MW | MW | MW MW MW MW MW MW | MW MW MW MW MW MW MW | % MW MW MW MW | Milion DKK
January 0 0 0 o [ 0 o 0 0 0| ss08 o 0 0 o 0 0 62 0 o [ 0 5870 100 0 0 0 o 0 0
February 0 0 0 o [ 0 o 0 0 0| saze o 0 0 o 0 0 600 0 o [ 0 5728 100 0 0 0 o 0 0
March 0 0 0 0 ] 0 0 0 0 0| eose o 0 0 o 0 0 475 0 o ] 0 5584 100 0 0 0 o 0 0
April 0 0 0 0 0 0 0 0 0 0| 5488 o 0 0 o 0 0D 445 0 o 0 0 5023 100 0 0 0 o 0 0
May 0 0 0 0 ] 0 0 0 0 0| 5047 [i 0 0 0 0 D 438 0 o ] D 4600 100 0 0 0 [i 0 0
June 0 0 0 o [ 0 o 0 0 0| 5035 o 0 0 o 0 0 a7 0 o [ 0 4856 100 0 0 0 o 0 0
July 0 0 0 o [ 0 o 0 0 0| 4787 o 0 0 o 0 0 288 0 o [ 0 4508 100 0 0 0 o 0 0
August 0 0 0 0 ] 0 0 0 0 0| 5037 o 0 0 o 0 0 3 0 o ] 0 4705 100 0 0 0 o 0 0
September 0 0 0 0 0 0 0 0 0 0| 5252 o 0 0 o 0 0 4 0 o 0 0 4828 100 0 0 0 o 0 0
October 0 0 0 0 ] 0 0 0 0 0| 5840 [ 0 0 0 0 0D 4z 0 o ] 0 5127 100 0 0 0 [ 0 0
Movember 0 0 0 o [ 0 o 0 0 0| 5000 o 0 0 o 0 0 603 0 o [ 0 5307 100 0 0 0 o 0 0
Decsmber 0 0 0 o [ 0 o 0 0 0| 5678 o 0 0 o 0 0 e 0 o [ 0 5338 100 0 0 0 o 0 0
Average [} 0 0 0 [ [} 0 [} 0 o[ 5578 [ 0 0 [ 0 0 472 0 [ [ 0 5108 100 0 o 0 0| Awverage price
Masimum 0 0 0 0 ] 0 0 0 0 0| sest [i 0 0 0 0 0 o ] oo 0 0 0 [i (DKKMWh)
Minimum 0 0 0 0 ] 0 0 0 0 0|37 [ 0 0 0 0 [ 0 0 o ] 2157 0 0 0 0 [ - -
TWhiyear 000 000 000 000 000 000 000 000 000 000[4600 000 000 000 000 0.00 (3,30 4,15 3.'3 000 000 ( 000 4485 , 000 000 000 000 0 0
FUEL BALANCE (TWhiyear): Waste! CAES BioCon- Electro- PV and ind off Indust Imp/Exp Corrected COZ emission (Mt):
DHF CHP2 CHP3 Boiler? Boller2 PP GeoMu Hydro HTL  Elely. version Fuel  Wind CSP Solar.Th. Transp. hy Ve To Imp/Exp  Met Total  Met
Coal - - - - - pose? - - - - - - - - - - 00.67 000 9967 400 34.00
Qil - - - - - - - - - - - - - - - - 0.00 0.00 0.00 000 0.00
M.Gas - - - - - - - - - - - - - - - - 0.00 0.00 0.00 000 0.00
Biomass - - - - - - - - - - - - - - - - 0. 0.00 0.00 000 0.00
Renewsble - i, . - - R - . - R - 415 - - - - - s 0,00 415 000 0.00
H2 ste. R - . - - R - - - - - - - - - - - 0.00 0,00 0,00 0.00
Biofuel - - - - - - - - - - - - - - - - 0.00 0.00 0. 0 0.00
MuclearCCS - - - - - - - - - - - - - - - - 0.00 0.00 0 000 Y00
Total - - - - - Das? - - - 415 - - - - - 1038z 0.00 ‘33¥ 400 FPoo
17-juli [11:400

Wind power production = 4.15 TWh/year.

Condensing Power production = 44.85 TWh/year.

Coal consumption = 99,67 TWh/year.
CO2 emissions = 34.09 Mt.

Step 5: Change installed wind power capacity

Repeat step 1 for 6000 MW wind power. The results are now:

Wind power production = 12.45 TWh/year.
Excess production (export) = 0.07 TWh/year.

Condensing Power production = 36.62 TWh/year.

Coal consumption = 81.38 TWh/year.
CO2 emission = 27,83 Mt




Exercise 1.3: Define district heating and individual house heating
Use the data from exercise 1.2:

e Electricity demand of 49 TWh/year and “DK 2013 electricity demand”

e Condensing power plant: 9000 MW coal —fired

e 2000 MW wind power using “DK 2013 Wind onshore”
Define 1) an annual district heating demand of 39.18 TWh (distribution “hour distr heat”) of oil
boilers and 2) a fuel demand for individual house heating of 23.07 TWh divided into 0.01 coal, 6.72
oil, 9.05 natural gas and 7.29 biomass. Use the efficiencies already used in the model.

Question 1.3.1: What is the net annual heat demand for individual houses?
Question 1.3.2: What is the peak hour district heating demand?

Question 1.3.3: What is the annual primary energy supply of the system? And what is the annual
CO?2 emission?

How to do exercise 1.3: Use input data file from exercisel.2.

Step 1: Define individual house heating

Open the “Demand > Heating” window:

(L Fmormt AN AT Evanricat bt _Yolx
ﬁ 5 EnergyPLAN 16.2: Exercisel txt
Home | AddOnTooks  Help o
ﬂ. G & Open a E/ @ ﬂg @ E ‘ E . [k Show Hints
B save Show Hourly Values
Home New Settings Notes Web Run Run Run Run Treeview | Tabs
B save As (Clipboard) (Screen) (Print)  (Serial)
| General J Run view
‘Wamings Appear Here:
|
[a]
4 o Overview r
= Demand Total Heat Demand* : 19.70 Demand Per Building™ : 15000 Kwhiyear Indv. heated households: 1313 1000-Units
Electiicity
Cooling Individual Heating:
Industry and Fuel Etimated Solar Themal _
Transport Twhiyear Fuel  Efficiency Heat Efiiency Capaciy Electiciy  Heat Resulling Fuel
Desalination Input  Themal  Demand Electic  Limit*  Production Storage™ Share®  Input  Outpul  Consumption®
=1 Supply Distiibution: Heat | (Days of Solar |
Heat and Electricity heat demand)
Central Power Production Hour_distr-heat.tst Hour_solar1_prod.tat
Wariable Renewable Electric [ w ‘
Heat Only = Coal boiler : 00 0 1 0 0,00 o
Fuel Distribution Di bedoe - 571 0 1 0 0,00 672
Waste E
#1- Liquid and Gas Fuels Naas boiler ; 815 0 1 0 0,00 905 L
oz Biomass boiler : 583 0 1 0 0,00 728
+|- Balancing and Storage [ v
ek Cost H2 micto CHP : 0 03 1 0,00 0 1 0 0,00 0,00
Simulation
- Dutput Ngas micro CHP 1] 03 1 0.00 0 1 ] 000 0.00
Enessices Biomass micio CHP : 05 0 03 1 0,00 0 1 0 0.00 0,00
Heat Pump : 0 3 1 0,00 0 1 0 000 e e ‘. therm, ‘
Electric heating : 0 1 0,00 0 1 0 000 : il == | —
Total Individual 19,70 0,00 0,00 2307 N i &
[— - 1 Solar ) [+
(ci _Djja! ]

Place the cursor in the input squares of coal, oil, Ngas and Biomass boilers and type in the fuel
demands.

Read the answer of question 1.3.1: The annual house heat demand is 19.70 TWh.




Step 2: Define district heating
Scroll down in the “Demand > Heating” window:

District Heating:

Waste
@ Liquid and Gas Fuels
co

Group 1.
Productid

=

Simulation

Output Heat Demand: 3134 0,00 0.00 31.34
Emissions

)

i 2 roup 2 Group 3; Totak: Distributig
? iy 3918 0 3918 Chagie | Hour_distr-heat et
Balancing and Storage
Cost Network Losss S—m3 015 01

@ e DL AMA & Fvarcicat bvh, _Jo)(x
s EnergyPLAN 16.2 Exercisel.txt |
(8 ‘
Home | AddOnTools Help (7]
————
Open —w = = [ show Hints*
A GES BEDSO &b
B save | | Show Hourly Values
Home New Settin Notes Web Run Run Run Run Treeview | Tabs
} B save As (Clipboard) (Screen) (Print) (Serial)
1 General ‘ Run View_
Wamings Appear Here:
e R - ‘ ~ | o O ) | 2
= o Overview Ngas boiler : 9,05 03 815 0 1 0 000 9,05 N =
GlE
{ Biomass boler: 7,23 08 583 0 1 0 0,00 729
= Demand ‘ Wi | ,‘
Electricly H2 micro CHP : 05 0 03 1 000 0 1 0 000 0,00 j
Cooling Ngas micra CHP : 05 0 03 1 000 0 1 0 000 0.00 { Bovier et \
Industy and Fuel Biomass micio CHP : 05 o 03 1 000 0 1 0 000 0,00
Transport =
Desalination ) ¢ warea: )
Ly Heat Pump: 0 3 1 000 0 1 0 000 ‘E_ wass |- o .‘ )
Heat and Electricity Electric heating : 0 1 0.00 0 1 o 0,00
Central Power Production Heat
Vaiiable Rerewable Electic | | Total Individuak 1970 000 000 2l [""“ )
Heat Oniy H
Fuel Distribution

ez [ Electric Heat
el . %—'( s )

[ Wi [«]

Place the cursor in the district heating group I input square and type in 39.18.

Make sure that the distribution is already “hour-distr-heat”

Choose the “Supply > Fuel Distribution” window:
i+, M ua lél 'I:I'U S ..

Show Hourly Values

Home  New Settings Notes Web un Treeview Tabs
B save As (Cl'pboald) (SUEEI‘I) (pmt) (SEriaI)
General ‘ Run view
Famings &ppear Here:
- Overview

=- Demand Distribution of fuel ~ Coal oil MNgas Biomass Electiofuels(0il) *) Hydrogen )
Electricity [T'wWhivear) | Variablg Wy, '/ariable | | Variable | T Iz =)
Heating
Coaling DHF 0 li] 0 i]
Industry and Fuel CHP2 fi o 0 0 0
Transpart
Desalination CHP3 0 a 0 a i} 0

= Supply

Boiler2 0 0 0 0 0 i}
Heat and Electricity orer
Central Power Production Boiler3 0 a 0 a 0 0
Wariable Renewable Electric PR 1 0 0 0 0 0
Heat Only H
Fuel Distribution PP2 0 a 0 li] 0 i]
Waste - Real
+)- Liquid and Gas Fuels ! L]
coz
N e U T R S R PR R S

DHP: Boilers in district heating group 1.

CHP2: Combined heat and power in district heating group 2.

CHP3: Combined heat and power in district heating group 3.

Boiler2: Boilers in district heating group 2.

Boiler3: Boilers in district heating group 3.

PP1: Condensing mode operation of combined heat and power in dis
PP2: Condensing power plant in ‘Electricity only'.

Allow for import/export of H2 for PP and PP2

Place the cursor in the DHP oil input square and type in 1 (Any number will do, they are all relative

to the other fuel input squares)

Step 3: Calculate and see result in clipboard

The district heating peak hour load demand is 7932 MW (Question 1.3.2)
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Step 4: Calculate and see result in print output (or clipboard)

ok

Home Add-On Tools Help
ﬁ E | (i@ Open .n,
I B save
Home  New Settings
B Save As
[ General |

Activate the ”Run (Print)” button and look at the following print output:

EnergyPLAN 16.2: Exercisel.txt

Treeview = Tabs

Fek show Hints*
Show Hourly Values

View |

Input Exercise1.txt The EnergyPLAN model 16.2
Electricity demand (TWhiyear):  Flexible demand 0,00 Capacities Efficiencies Regulation Strategy:  Technical regulation no. 1 Fuel Price level: Basic
Fixed demand 40.00 Fixed implexp. 0,00 Group 2 MW= Mlls elec Ther COP CEEP regulation 000000000 L T
Electric heating + HP 0,00 Transportation 0,00 CHP 0 D D040 050 Minimum Stabilisstion share 0.00 Capacities Storage Efficiencies
Electric coaling 0.00 Total 40,00 Heat Pump 0 0 2,00 Stabilieation share of CHE 0.00 El:c. Sn:rage MW-: GWNj Elec. Ther.
i A Charge 1: .
District heating (TWhiyear) Gr.1 Gr2  Gr3  Sum gon::; a ’ oo s:::::: ‘P‘SP §73 load E zx Discharga 1 o 0,90
District heating demand 30,18 0.00 0.00 20,12 CHP 0 0 040 050 et B ) Charge 2: o 0 080
- . ump maximum share 1,00 )
Salar Thermal 0.00 0.00 0.00 0.00 Heat Pump 0 D 2,00 Maimum importiexport 0 mw Discharge 2 o 0,90
Industrial CHP (CSHP) 0.00 0.00 0.00 0.00 Boiler 0 0.00 Electrolysers: o 0 080 000
Demand after solar and CSHP 38,18 0.00 0.00 318 Condensing 2000 0.45 Distr. Name : Hour_nordpool tet Rockbed Storage: 0 0 100
Addition factor 0.00 DKKMWh CAES fuel ratio: 0,000
Wind 2000 MW 4,15 TWhiyear D00 Grid Heaistorage: gr.2: 0 GWh gr3 0 GWh Multiplication factor 2,00 — - "
Pheta Voltaic 0 MW 0 TWhiysar 0,00 stakil- Fixed Boiler gr2: 0.0 Percent gr3: 0.0 Percent | Dependencyfactor 0,00 DKKMWhpr Mw | V0hy=ar) Coal Ol MNgss Biomass
Wave Power 0 MW 0 TWhiyear 0,00 sation Blectricity prod. from  CSHP  Waste (TWhiyear) Average Markst Price 227 DKK/MWh Transport 000 000 000 000
River Hydro 0 MW 0 TWhiyear 0.00 share Gr1- 000 0.00 Gas Storage 0 GWh Household 001 672 805 728
Hydro Power 0 MW 0 TWhiyear Gro oo oo Syngas capacity 0 MW Industry 000 000 000 000
Geothermal/Muclear 0 MW 0 TWhiyear Gra 000 0.00 Biogas max to grid 0 MW Various 000 000 000 000
Qutput
District Heating Electricity Exchangs
Demand Production Consumption Production Balance o
Distr. Waste+ Ba- | Elec. Flexd Elec- Hydro| Tur- Hy Geo Waste+ Stab- Im:"’"e"'Exp
heating | Solar CSHFP DHP CHF HP ELT Boiler El lance demand Transp. HP  trolyser EH Pump| bine RES dro thermal CSHP CHFP PP Load Imp Exp CEEF EEP
MW [ MW MW MW MW MW MW MW MW [ MW | MW MW MW MW MW MW | MW MW MW MW MW MW MW [ % MW MW MW MW | Million DKK
January 75853 0 0 7853 0 o 0 0 0 0| 8508 [ 0 0 0 0 o0 620 o 0 0 0 5879 100 0 0 0 [ 0 0
February 7138 0 o 713 0 o 0 0 0 0| 8328 [ 0 0 0 0 [ ] o 0 0 0 S728 100 0 0 0 [ 0 0
March 8151 0 o a5 0 o 0 0 0 0| 6059 ] 0 0 0 0 0D 475 o 0 0 0 5584 100 0 0 0 ] 0 0
April 4505 0 0 4585 0 o 0 0 0 0| 5488 0 0 0 0 0 0 445 o 0 0 0 5023 100 0 0 0 0 0 0
May 3012 0 0 3m2 0 o 0 0 0 0| 5047 ] 0 0 0 0 [ [i 0 0 0 4809 100 0 0 0 ] 0 0
June 2202 0 0 2om 0 o 0 0 0 0| 5035 ] 0 0 0 0 o0 370 [ 0 0 0 4856 100 0 0 0 ] 0 0
July 1788 0 0 17E8 0 o 0 0 0 0| 4797 [ 0 0 0 0 [ o 0 0 0 4500 100 0 0 0 [ 0 0
August 1853 0 0 1853 0 o 0 0 0 0| 5037 [ 0 0 0 0 o3 o 0 0 0 4705 100 0 0 0 [ 0 0
September 2011 0 o 261 0 o 0 0 0 0| 5252 ] 0 0 0 0 [ o 0 0 0 4828 100 0 0 0 ] 0 0
October 4058 0 0 4058 0 o 0 0 0 0| 5540 ] 0 0 0 0 [ ] [i 0 0 0 5127 100 0 0 0 ] 0 0
Movember 5727 0 0 s 0 o 0 0 0 0| 5009 [ 0 0 0 0 [ o 0 0 0 5307 100 0 0 0 [ 0 0
December 8221 0 V-] 0 o 0 0 0 0| 5678 [ 0 0 0 0 o e o 0 0 0 5338 100 0 0 0 [ 0 0
Average 4460 0 0 4480 0 [ 0 [} 0 0| 5578 [ [} o [} 0 0 472 [ 0 0 0 5106 100 0 0 0 0| Average price|
Maximum 7932 0 0 7oa 0 o 0 0 0 0| 2881 ] 0 0 0 0 0 1980 [i 0 0 0 8877 100 0 0 0 0|  (DKKMWh)
Minimum 1607 0 o 1607 0 o 0 0 0 0| 2317 ] 0 0 0 0 0 0 [ 0 0 0 2157 100 0 0 0 ] - -
TWhiyear 30,12 0,00 D00 3918 0.00 000 000 000 000 000(4500 000 000 000 000 000 000 415 000 000 0.00 000 4485 000 000 00D 0.0 0 0
FUEL BALANCE (TWhiyeark Waste! CAES BioCon- Electro- PVand Wind off Industry ImplExp Corrected | COR emission (Mt):
DHPF CHPF2Z CHP3 Boiler2 Boiler3 PP GeoMu. Hydroe HTL Elcly. wersion Fuel Wind CSP Wave Hydro Solar.Th Transp. househ. Various Total Imp/Exp Net Total Net
Coal - B B R - 0987 R - - R - - - - - - - 0.01 - g2 | D00 ©o6E 34,00 2400
il 4352 - - - - - - - - - - - - - - - - 6.72 - E025 | DOOD 5025 12,30 13.39
M.Gas - - - - - - - - - - - - - - - - - 8.05 - 805 | 000 2,05 185 185
Biomass - - - - - - - - - - - - - - - - - 728 - 728 | 000 7.28 000 000
Renewable - - - - - - - - - - - 415 - - - - - - - 415 | 000 415 0.00 0.00
H2 atc. - - - - - - - - - - - - - - - - - 0.00 0,00 0.00
Bicfuel - - - - - - - - - - - - - - - - - 0.00 0.
NuclearlCCS - - - - - - - - - - - - - - - - - 0.00
Total 43.53 - - - - BT - - - - - 415 - - - - 1 \ 17042 |Jo.00

Read the results of question 1.3.3:
Primary energy supply = 170.42 TWh/year.
CO2 emissions = 49.33 Mt.

11




Exercise 1.4: Define industrial fuel demand and heat and electricity productions.
Use the data from exercise 1.3:

Electricity demand of 49 TWh/year and “DK 2013 electricity demand”

Condensing power plant: 9000 MW coal —fired

2000 MW wind power using “DK 2013 Wind onshore”

Annual district heating demand of 39.18 TWh (distribution “hour_distr_heat™)

Fuel demand for individual house heating of 23.07 TWh divided into 0.01 coal, 6.72 oil,
9.05 natural gas and 7.29 biomass.

Define an industrial fuel demand of 53.66 TWh divided into 3.37 coal, 26.92 oil, 18.19 natural gas
and 5.18 biomass (including fuel for district heating and electricity production). Define an industrial
district heating production of 1.73 TWh and an electricity production of 2.41 TWh. Use the hour
distribution file “const”.

Question 1.4.1: What is the annual primary energy supply of the system? And what is the annual
CO2 emission?

Question 1.4.2: What are the annual primary energy supply of the system and the CO2 emission
when there is no district heating or electricity production from the industry?

How to do exercise 1.4: Use input data file from exercisel.3.

Step 1: Define industrial fuel demand and district heating and electricity productions.

Choose “Demand” and “Industry and Fuel” and the following window will open:

(8 Hjadh b e el B (=) g3
v EnergyPLAN 16.2: Exercisel.txt
((‘ 9
Home | AddOnTooks  Hep (7}
AGLT RO B IS0 LM o
+ B Save Show Hourly Values
Home  New Settings MNotes Web Treeview | Tabs
B Save s (Cl\pbusrd) (Screen) (Pr\nt) (Sena\)
General Run View
‘Wamnings Appear Here:
g c) Hnme Industry and Other Fuel Consumption
= Demand
Electricity
Heat.mg Twh/year Various* Fuel Losses* Distribution
Cooling
Transport ool 0 0
Desalination
- Supply oil 0 0
Heat and Electricity
Central Power Production
Variable Renewable Electric Ngss 0 0 Change RINILER
Heat Only =
Fuel Distribution Biomass 0 0
Waste
+1- Liquid and Gas Fuels Lo
co2 Hydrogen Change const.txt
+- Balancing and Storage
#- Cost
Simulation -
£ Output
Emissions = _ = PN
| \ Process
Fuel Industry I—b) heat ‘
‘ / | demand
g W] <] ) D

Place the cursor in the input squares of coal, oil, Ngas and Biomass and type in the fuel demands.
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Choose “Supply” and “Heat and Electricity” and the following window will open:

u
(]
1 X

«‘ = EnergyPLAN 16.2: Exercisel.txt

AL GO 0 ES0 LM DT

Show Hourly Values

New Settings MNotes Web Run Treeview | Tabs

B save as (Clpboard) (Saeen) (Print) (Sena{)

‘ General J Run ‘ View_ |
‘wainings &ppear Here:

: . ) - “Solar J
G Overview HP Condensing Mo ration’ mermal -

»

L

Electric Capacity (PP1) 9000 M-
= Demand = ‘ Erecut || industry |
Electicity Electiic Efficiency (PP1) 045 lyser
Heating
Coaing CHP Back Pressure Mode Operation® .
Industry and Fuel =nidanx e ade Lpsiaton, CHP plants are modelled as a combination of CHP back pressure and condensi
Transport Electic Capacity 0 0 M 50 the Max CHP3 is the PP1 Capacity, which is:
Desalination
= Supply Thermal Capacity Auto | 0 0 /s
Heat and Eleclicily Jg Electic Efficiency 04 04
Centtral Power Production »
Varisble Renewable Electic || [ Thermal Efficiency 05 05
Heat Only =
Fuel Distribution E
Waste H Industiial CHP
- Liquid and Gas Fuels .
02 CHP Electricity 0 0 173 Twhiyear
¥ i"“’lmi"g andSterge CHP Heat Produce 0 0 241 Twhiyear
- Cos
Simulation CHP Heat Demand - 0 0 0,00 Twhiyear
+1- Output
Emissions CHP Heat Delivered" 24 0,00 0,00 24 Twh/year Distribution| Hour_cshpel <t

Home | AddOnTook  Hep o

[« W (] ] on

Place the cursor in the input squares of group I DH prod and electricity production and type in 1.73
and 2.41.

The hour-distribution-file is “Hour_cshpel”.

Activate the 450N 11 iton and change to “const” as shown in exercise 1.1, step 5.

Step 2: Calculate and see result in print output (or clipboard)

ﬁ ¥ EnergyPLAN 16.2: Exercisel.txt

E = Fek show Hints*
| Show Hourly Values

Treeview = Tabs

Home Add-On Tools Help

B Save As
[ General

i View |
Read the results of question 1.4.1:

Primary energy supply = 217.56 TWh/year.
CO2 emissions = 59.33 Mt.
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Step 3: Change district heating and electricity production

Repeat steps 1 and 2:

ﬂ* e 7 o l“_;@x);(‘
ﬂ'@‘» o EnergyPLAN 16.2: Exerciseltxt
Home | AddOnTooks  Help o
AGED OFO B S0 H W DT
B save Show Hourly Values
Home  New Settings Notes Web Treeview
EiEnEas (Oboard) (Sareen) P (Sera)
General ‘ Run View
‘wamnings &ppear Here:
—_ Overvi i Sn\ar
(8 &2 (W 1hermal
e —— Electiic Capacity (PP1) 5000 Mg
(= Demand E"“’“ yndug[
© - Electicity Electric Efficiency (PP1) 045 Iyser W
- Heating
- Cooling ol
Inchustry and Fusl C-ESechies e fldol = oo CHP plants are modelled as a combination of CHP back pressure and condensi
Transport Electric Capacity 0 0 Mw-e 50 the Max CHP3 is the PP1 Capacity, which is:
Desalination
= Supply Themal Capacity | Auto | 0 0 MiZe
® Heat and Electricity Electic Efficiency 04 04
- Central Power Production s —_— —_—
-~ Warisble Rerewsble Electric | | [ Thermal Efficiency 05 05
' Heat Orly H
Fuel Distribution -
Waste Industrial CHP
i#- Liquid and Gas Fuels ~
i co2 CHP Electricity 0 | 0 173 Twhiyear
i P son Sl CHP Heat Produdpg 0 o 241 Twhiysar
- Simulation CHP Heat Demand 0 | o 0,00 Twh/year
(& Output —
issi CHP Heat Delivered* 24 0,00 0,00 24 Twhiyear | Distribution | const.txt
Emissions
[ | Ojja

Place the cursor in the input squares of group I DH prod and electricity production and type in 0.

Read the results of question 1.4.2:
Primary energy supply = 224.08 TWh/year.
CO2 emissions = 61.36 Mt.
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Exercise 1.5: Define fuel demand for transportation.
Use the data from exercise 1.4:
Electricity demand of 49 TWh/year and “DK 2013 electricity demand”
Condensing power plant: 9000 MW coal —fired
2000 MW wind power using “DK 2013 Wind onshore”
Annual district heating demand of 39.18 TWh (distribution “hour_distr_heat™)
Fuel demand for individual house heating of 23.07 TWh divided into 0.01 coal, 6.72 oil,
9.05 natural gas and 7.29 biomass.
e Industrial fuel demand of 53.66 TWh divided into 3.37 coal, 26.92 oil, 18.19 natural gas and
5.18 biomass (including fuel for district heating and electricity production).
e Industrial district heating production of 1.73 TWh and an electricity production of 2.41
TWh. Use the hour distribution file “const”.
Add fuel demand for transportation: 13.25 TWh Jet Petrol, 27.50 TWh Diesel and 28.45 TWh
Petrol.

Question 1.5.1: Assuming an average car efficiency of 1.5 km/kWh what is the transportation
demand in km/year of the diesel and petrol supply?

Question 1.5.2: What are the annual primary energy supply and the CO2 emission of the system?

How to do exercise 1.5: Use input data file from exercisel.4.

Step 1: Define fuel demand for transportation.

Choose “Demand” and “Transport” and the following window will open:

({8 T Ml T P ALY _fo)x
= EnergyPLAN 16.2: Exercisel.txt
({3
Home | AddOnTook  Help (7]
AL GEO B DSO L DT
* & e = Show Hourly Values
Home  New Settings Notes Web Run Run Run Run Treeview | Tabs
B save As (Clipboard) (Screen) (Print) (Serial)
General Run View
'Wamings Appear Here:
o
+ = Overview HTL. Pyrolysis L =
& EE Twhiyear Biofuel andWaste* Elechiofuel 1983l Distrbution Help to design inputs
=1 Demand JP et Fuel) 1325 0,00 0 1325
Electricity
Heating Diesel / DME 275 0,00 0 2750
Cocling Petrol 7 Methlinal 2645 000 0 20,45
Industry and Fuel
Nagas” (Grid G 0 0,00 Gas const it
Desalination
- Supply LPG 0 0.00
Heat and Electicity Armmonia (NH3) 0 0.00
Central Power Production
Variable Renewable Electric H2 [Produced by Electrolysers] i] Hz Hour_transport tt
Heat Only . B _ ot
Fuel Distribution Electricity (Dump Charge) ] Durmp our_transport.t
Waste Electricity (Smart Charge) 0 Smart | Hour_transport.tet
#- Liquid and Gas Fuels E
co2
+- Balancing and Storage
#- Cost
Simulation
+ Output Electiic Vehicle Specifications Combustion Transpen
Emissions : = ‘ a demand
Smat Charge Vehicles:
Max share of cars duing peak demand: 0.2 (Corbomon)_, (i
( Ngas . {
Capacity of giid to battery connection: |0 Mw an | fwad
Shate of parked cars grid connected: 07 _
¥ Blomas ( mh 5tio Yanspan
Efficiency [arid to battery) 0.9 {_demand
I Baltery storage capacity ] Gwh €2
o o) D

Place the cursor in the input squares of JP, Diesel and Petrol and type in the fuel demands.
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Step 2: Calculate annual transportation demand in km

Help to design inputs

Activate the button and the window will look like this:
T e = MR P ALY _JO)x
«‘ v EnergyPLAN 16.2: Exercisel.txt |
Home | AddOnTook  Help (7]
AL GO 0 ESO0 LW DT
+ B save Show Hourly Values
New Settings MNotes Web Run Run Run Treeview | Tabs
B Save As (Clpboard) (Screen) (Print)  (Serial)
| _General J Run | View |
‘wamnings &ppear Here:
[a]
I HTL, Pyrolysis M
= o Overview Twhiysar Ford pera iU A Eednne | Tedl Distibution Help to designi
= Demand JP (et Fuel] 13,256 0 0,00 [i] 13.25 km/kwh  Billion km/year ‘
Electricity
Heating Diesel / DME 215 0 0,00 0 2750 15 4
Cooling Petrol / Methanol 28,45 0 0,00 0 2845 15
Industry and Fuel
Transport Ngas* (Grid Gas) 0 0,00 Gas const.tkt 15
Desalination .
& Supply LFG [ .00 5
Heat and Electricity Ammonia (NH3) 0 0.00 15
Central Power Production
Variable Renewable Electric H2 [Produced by Elechiolysers) 0 H2 | Hour_transport tat
Heat Orly o B "
Fuel Distribution Electricity (Dump Chargs) 0  Dump | Hour_tiansport st
\Waste Electricity [Smart Charge) 0 | Smart | Hour_transport tat 5 0 ‘
#)- Liquid and Gas Fuels o=
coz
- Balancing and Storage
- Cost
Simulation )
+ Output Electiic Vehicle Specifications o Combusl it ?ﬂ"ﬂnﬂ
Emissions 5 , cars J damand
Srnart Charge Vehicles: b
Max. share of cars during peak demand: 0.2 = ‘ TR ‘ _mmpm
Capacity of grid to battery connectior: |0 Mw Lot  demend
Share of patked cars grid connected: 07
(T} (umbusllnn Transport |
Efficiency (arid to battery) 0.3 — cars _Gemand
Battery storage capacity 0 GWh ‘:J
(1 W [T ] ]

The average efficiencies are already 1.5 km/kWh and the result of question 1.5.1 is 84 billion
km/year.

Step 3: Calculate and see result in print output (or clipboard)

EnergyPLAN 16.2: Exercisel.txt

A

Hame Add-OnTools  Help
ﬁ [‘ (g Open ¢ E = ek show Hints*
+ B save | Show Hourly Values
Home  New Settings Treeview = Tabs
B Save As
[ General | View

Read the results of question 1.5.2:

Primary energy supply = 286.76 TWh/year.
CO2 emissions = 77.77 Mt.

REMEMBER to save exercise 1. You will need it when doing exercise 2.
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