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Integrated Energy System Planning




MESSAGE

Model for Energy Supply System Alternatives
and their General Environmental impacts

« Software designed for setting up optimization models of energy supply systems
to assess capacity expansion, related investments, environmental impacts and

policies
» Applicable at the national, sub-regional or regional level models



MESSAGE

Key characteristics

— Medium to long-term timeframe
— "Energy system” (as opposed to power system)

— Optimisation principles (as opposed to simulation or accounting
frameworks)

— Linear and Mixed Integer Optimisation
— Dynamic (as opposed to static, i.e., snap shots of time)

— Bottom Up (as opposed to top-down, e.g., CGE, econometric or
input-output models)



Some Elements of an Energy Supply System

Oil extraction facility, Hydro Power plant,
Transmission line, Car etfc.




An Energy System

consists of

- Energy Resources and Sources (coal, oil, gas, wind,...)

~ Technologies (extract, process, convert energy from one form
to another other or to energy service, transmit and distribute)

- Energy Forms (energy extracted from resources, processed,
converted, transmitted, and distributed)




Energy Levels & Energy Forms

An Energy Supply model is built by characterizing various
energy forms/fuels with:

* various levels
e.g., resources, primary, secondary, final

* various energy forms at each level
e.g., gas, coal, electricity



An Energy “Chain” or “System”

QOil extraction Povyer Plant T&D Network Consumer
Coal import  Refinery

=
: ) ) |
Conversion Transmission &|  Conversion
Distribution

PRIMARY SECONDARY FINAL USEFUL

- Oil - Diesel - Diesel - Heat

- Gas - Kerosene - Kerosene - Lighting

- Coal - Gas - Gas - Mechanic

- water - Electricity - Electricity al energy

- Coal - Coal



Reference Energy System (RES)

Coal
Resource

[

)

Coal_TPP

Gas_CHP

Heat_Plant

HPP_RoR

A first Example in MESSAGE

Heat
Demand

Electricity
Demand



Reference Energy System (RES)

More complex - Example
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Optimization

Criteria

minimization of the total discounted enerqy system cost, subject to the
constraints representing demands, resource scarcity, capacity bounds,
environmental constrains, etc.

Min(C' * x)

subject to
Axx=b, u=2x=1

Mathematical Techniques

Linear programming
Mixed-integer programming



What could be done with MESSAGE?



Modelling of CHP plants
Modelling Environmental Regulations

Modelling Nuclear power and fuel cycle

Modelling Climate Policies

Modelling of Rehabilitation



Modelling Variation of Demand and Production

Electricity Demand variation
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Modelling hydro power plants

Upstream river

Head of all hydro PP is different

Overflow

S

Storage 1

e Downstream
river 1

Site for new hydro PP

Overflow

PP

Storage 2

Downstream

Additional river river 2

Existing

Outflow op

Water flow should mee
certain sanitary normative



Modelling End-Use Energy Technologies




Modelling of electricity reserve capacity




Modelling water desalinisation and electricity
production

Multi-stage flash distillation Reverse Osmosis

A

B [ = J— N — —— . 1

C = G —— : !

: |

E =

Schematic of a multi-ztage flash desalinator &
A - Steamin

B - Seawater in

C - Potable water out

D - Waste out

E - Steam out

F - Heat exchange

G - Condensation collection
H - Bring heater




International trade of electricity

Electricity price variation in country 2

50

45.7 46.0
45 —%
40 /
35 36.6

R
S 2
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Throughout capacity s
in both directions is 0
200 MW

Electricity
transmission
line

Electricity demand in country 1 will be growing,

Lacg%gltgt_ﬁcity installed capacity of power plants may growth,

inwinter (Up1o additional electricity transmission Iing petwgen
250MW) and excess countries may be constructed, Electricity price

: variation in country 2 will remain stable.

in summer (up to

100 MW)

What is electricity trade between countries?
Which factors may have impact and at what
extent?



Modelling of environmental regulations

National Environmental Standards

Environmental regulation

Modelling (accounting) of emissions

Different technologies for pollution abatement (cost, efficiency)




Modelling Climate Policies

« GHG Emission limits imposed
and penalties on Emissions

« GHG Emission trading

* Net-zero targets and transition



Country and regional studies



Country studies
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DEVELOPMENT PLAN (LCPDP) 2019 - 2040

June 2019 o
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KINGDOM OF ESWATINI
ENERGY MASTERPLAN 2034

Ministry of Natural Resources and Energy
The Kingdom of Eswatini
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>4 <

JUNE 2019

ojPage




Country studies

Informe Nacional sobre Desarrollo Humano.
Paraguay 2020

ENERGIA Y DESARROLLO HUMANO [ l

GUATEMALA

MODELO DE ANALISIS DE LA

DEMANDA DE ENERGIA PLAN ENERGETICO

GUATEMALA 2015 - 2050 NACIONAL UPME, 2015

COLOMBIA: IDEARIO
ENERGETICO 2050




Regional studies — Latin America and the Caribbean

* 3 subregional studies
* 1regional study

‘ol

Electricity system - g
(country development and
trades)

14 countries




Regional studies — Europe and West Asia

* Analyzing Low
Carbon Pathways
towards an Ambitious * e
Decarbonized Energy € ¢
Sector by 2050 =

'''''''

24 countries



Regional studies — Africa: Continental Master Plan

IRENA and IAEA to Help African Union Develop
Continental Power Master Plan with EU support

01 September 2021 | Articles

MESSAGE
tool
[IAEA model
generator]

+= »

SPLAT
model

[IRENA]

SPLAT model and MESSAGE tool are
complementary to build the CMP mode/

Capacity building
CONTINENTAL

[AUDA NEPAD &

Energy Information

Detailed view of the expected outcomes of the

Led by AUDA-NEPAD

Master plan development:
technical team of experts from
power pools

Supported by short-term EU
experts (EU TAF team) &
modelling partners IAEA &
IRENA

2021 - 2023

+ |dentify priority projects: type,
size, location, timing, etc.

* To ‘unlock’ cross-border &
inter-power pool power trade

Aligned with RAF2013 -> Mutual
synergies
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Extra Slides: MESSAGE screens



Creation of model data base (ADB

IAEA - MESSAGE ¥ Latvia_bb -0 x|

Cases Edit Select FHun |ntermediate
iyt IAEA - MESSAGE ¥ Latvia_bb adb %
Hel
scenario db oelp
update db
R |Genera| data I

cap input file
title file

Load regions

country Latvia
case name |Latvia_bb

Energyforms
with text editor...

reformat files
Edit region defaults
Notes

Case study:

Demands

drate |20 I

Constraints

years |1 993 2000 2001 2002 2003 2004 2005 2006 2007 2008 2003 2010 2011 2012 2013 2014 2015 201 5(01 7201820192020 2025
Technologies
units: energy |MWyt ¥ power |MW ¥ curency |kEUF|'ElIJ x|

units: volumeIMm3 ;I weight Ikton ll time Iyr ;l other IMWyr ;l
ntrun |22 ctint |2 ¥ invint |2 |

|description

Storages

Scenat

Resources

0

Latvia_bb
Latvia_aa

new technologies included

J

Chain




Creation of model data base (ADB)

IAEA - MESSAGE ¥ Latvia_bb adb E5)

Screen Help

‘Energy forms

Load regions |
tdbl adbl
Energyforms |
Ins | Add | DeII
Demands |
level name : oo
[double click to show fuels) id description
Constraints |
u
Technologies | JExported X1 ins | Addl DeII Savel E!uitl
| Distributed D
Storages | Tramemited T energy form id hasldr fix  unittype unit description
Secondary S Electricity_E [A vV I Ienergy leW’yr 1”
Resources | :
Intermediate ! Electricity_W BV I [eneny x| [Mwiyr ||
T ted A
I'_ampme Heat_Riga Ic ¥ I |eney | =
Ianaly P
lHesources R Heat_big_cities [D vV I Ienergy ;"M\N’yr ;”
Heat_small_cities IE vV I Ienergy l"MWyr ;”
|Electricity_pulp IF T T feneay 4| i
Heat_pulp 6 T I feneay | [ =
Demand_ind IH vV I Ienergy l"MW'yr 1”
Demand_house IV T eney | [ |
Demand_agric [ ¥ T feneay | [ =
Chai Demand_service [K vV I Ienergy ;"M\N'yr 1”
ain |
Demand_transp LV T [eney | [ =




Creation of model data base (ADB)

IAEA - MESSAGE ¥ Latvia_bb adb E|

Screen Help

— I |Technologies |

Load regions input: a"—ll has inv & al Coyes  ono e
output: all A4 P -

Enepfoms | reaions: [l 3| e Bl = cut AddfromTDBl Newl Dell
name [re): technologies: IL_gasrus_imp ll Chain I

Demands .

Constraints

Technologies

Add new technology 5|

Storages new name:

Select after which technology to be inserted

L_gasrus_imp ﬂ

L_ex_gasstor_fr
L_rus_hfohsc_imp
L_rus_hfolsc_imp
L_lit_hfohsc_imp
L_lit_hfolsc_imp
L_west_hfolsc_imp
L_est_oilsh_imp
L_rus_light_imp
L_lit_light_imp

=)
< [

Cancel

Resources

e

technology: |

Chain

J




Creation of model data base (ADB)

IAEA - MESSAGE ¥ Latvia_bb adb X
Screen Help |
| General | |Techn0|ogies ‘
Load regions | input: all |- RN Nes Tno Cony
output: all v & and -
- t g
Erergfoms | - relaions:  [al cpeteier x cut AddfomT08 | New | Del
name [re): technologies: |L_ex_R1chp_gen ;I Chain
Demands
Paste
Constaits a

Activity

Screen

Help

Storages

Resources

IR

Chain

|L_ex_R 1chp_gen

General | |Technologies

Load regions

[sinale entries

name

L_ex_R1chp_gen id
capacity unit [Mw/ ll

Energyforms
Demands

Constraints

input: 4l
autput all
relations:  [al
name re):

2 hasin

v,
x| operator

technologies: [L_ex_R1chp_gen ¥| Chain

Fal Coyes Cono

C oo

Copy
Cut
Paste

& and

Add from TDB New Del

last year | Storages

Switch  Time series ez

[ =l i

[

il

e = [ooor

[ ] [520

he ¥ [1955835

fistyear |
Unit
plant factor  [share
minuti |
plantife  [ur
inveost  [EURDOKW
fived costs  [EUR'DO/Kw/yr
hist cap.  [Mw
min. power |

Y

[multiple entries

.
<

Chain

ERIER

Add

Ins | Del

Rename | Reseq

allal allb] a{ll:l alldl allel alll

‘alt a

[sinale entries

Name Unit Value
main input Gas_PP/Transported | [y [t loadcurves for: ~ [moutp 3 I absi
main output Electricity_PP_E/Second ¥| [Mw/y e =l [02325
Unit Switch  Time series
var costs [EURD0/KWyr [ =l [
Unit Value Swich  Value
hist. act. Mw/yr 0. pow.rel[o x| [11 additional options: [powerchange x|
multiple entries
abda | alags | bda | conta | con2a I conca | conpa | =

<




Creation of model data base (ADB

I

Screen

EA - MESSAGE ¥ Lithu.

la=
@

Ip

Load regions

|Demands

Demands

energy form/level

unit

Add | Deletel Impottl Iuadcurves:l ;] [~ abstrel Impmtl

switch data [double click to edit)

IEIe:ln:lly_lulal/Use[ul

IMWyv

Ils ll |7D7.4 779.8852.2 888.31003.1 1079.7 1236.1 1405.1 1584.6 1584.6 1584.6 Comment | Import

Technologies
Storages

Resources

IR

Chain

J

IMazeikiai_lefinevy_eleclli( IMWyv

Ic ll |4.2 Comment | Import

[Industiy/Useul [Mwyn [t ] [466.68 159719 1727.71 1792.97 1865.25 1946.52 204541 217359 2316.6223 Comment | Import
| City_heat/Useful |Mason [t~ x| [433 455 472 485 522 546 585 625 665 665 665 Comment | Import
[Households/Useful [Mwior [t ] [346:23 1007.35 106648 1099.04 1116.93 1132.16 1172.75 1208,62 1245.51 124 Comment | Import
[Transport/Useful [Mwiyr [t ] [1367.41 149212 1596.83 1649.19 1610.69 1918.36 2133.45 235354 2564.95 25 Comment | Import
|Elektrenai_heat/Useful | [Muwiyr [ =l [118 19192020 21 23 24 24 24 Comment | Import
|agricuture/Useful [Mwiyr [i& " x| [3307 1045211698 121.71 134.91 143,71 167.78 171.43 186.03 188,03 185.03  Comment | Import
[services/Useful [Mwyn [i& " x| [217.07 225,72 234.36 238,69 252.36 261.47 276,33 295,55 310.62 310.62 31062 Comment | Import
|Mazeikiai_heat/Useful  [Mwiyr [ =l [ie17 171819192021 222222 Comment | Import
|Kaunas_heat/Useful — [Mwiyr [is =l [143150 158 162 175 184 200 216 234 234 234 Comment | Import
|Klaipeda_heat/Useful — [Mwiyr [ x| [38 102106 103116 121 123 137 146 146 146 Comment | Import
[Vilnius_heat/Useful |Masyn [t x| [238 250 262 269 289 302 327 351 377 377 377 Comment | Import

|Maze!kiai_vefinaw_heat/L |MW’yr

o

Ic | ID Comment | Import




Definition of load regions

Definition of day types

IAEA - MESSAGE ¥ Lithuania adb E|
Screen Help
’Load region definition
Load regions I
Counhy:lBaltic ;I Holidaytablesl Day types
Energyforms |
Type: |seasona1 ﬂYeav:lZUUU ¥| No. oiseasunsls x|
Demands |
i Name Startdate  days parts
el | [Winterl _[200001-01 [2 |6 [4
Technologi Springl 20000313 [2 |6 |4
Spring2 20000424 [2 |6 |4
Storages | Summer 2000-05-23 |2 |4 |3
 Autumn 20000814 [2 |6 [4
Resources \Winter2 200011030 |12 |6 |4
penee | | =
Ok Heloadl Clear Deleteyeavl Deleleseasonl add | pel Savel uit
Monday Tuesday Wednesday Thursday Friday Saturday Sunday Holiday
[Mondsy W I r r - r -
[fuesdy T W r [ i i
|Wednesday r r v r r Il | -
[Thusdy T T r ¥ O O O C
[Fisy T r r ¥ OO
[sawdy I r rr v r
[sudey I r r O & C
[workday v v v T2 2 rr
|SunandHoI | I I r r I v v
[ssh I r rr v v ¥
|anyday v v v v v v v v

Chain

J




Definition of load regions

Definition of holidays

IAEA - MESSAGE ¥ Lithuania adb |
Screen Help
|Load region definition
Load regions |
Country: |Baltic ;I Holiday tables Day types |
Energyforms I
Type:  |seasonal _¥| ‘vear: [2000 ¥| No. of seasons[6 ¥/
Demands I
i Name Start date  days parts
(e I winterl  [20000101 [2 |6 [4
y Springl 20000313 |2 |6 |4
Technologies -
Spring2 2000-04-24 |12 |6 |4
Storages I Summer 2000-05-23 (2 |4 |3
| Autumn 20000814 |12 |6 |4
Resources I \winter2 200010-30 |2 |6 |4

Ok | Reload | Clear | Delete year l Delete season |

Holiday table X
prev |2[]DU next

Janl Fel:l Mal] Apr| Mai Ju4 JuI]Au4 Se;] UclI No\] Dec
Mo Tu We Th Fr Sa  Su

3 4 5 3 7 g
10 | 1 12 | 13 | 14 | 15
17 |18 [ 19 | 20 | 21 22
24 | 25 | 26 | 27 | 28 | 29
31

Save | Quit I

Chain




Definition of load regions

Parameters of Load Regions

IAEA - MESSAGE ¥ Lithuania adb

Screen

Help

Load regions |
Energyforms I

|Load region definition

Country: |Baltic x|
|seasona| | Year |2

Name Start date  days parts

Holiday tables

Ok

Winterl 20000101 |2 |6 |4
Springl 20000313 |2 |6 |4
Spring2 2000-04-24 |12 |6 |4
Summer 2000-05-29 |2 |4 |3
| Autumn 20000814 |12 |6 |4
Winter2 2000110-30 |12 |6 |4

Heloadl Clearl Delete year | Del A on

| No. of seasor\sls_ Bl
Mi imerl Spvingiipringi 5umm4 \uluml] Ainter;
workday  w| [SSH x|
name length  name length

I 0.25 Ir1 0.25

i2 00833 |2 0.4167

i3 0.125 I3 0.25

Ir4 02083 |[i4 0.0833

5 01667  [Total |1.0

6 0.1667

1.0




Definition of load regions — load curves

IAEA - MESSAGE ¥ Lithuania adb £ |

Screen Help

‘Demands |

Load regions

Add | Delelel Imporll load curves: |Electricity_total/Useful ;I I abstrel  Import

energy form/level unit
Demands Load curve for: Elec ty_total/Useful x|

[EIectncily_lotal!Useful |MWyv

R

mment | Import
Add year | Delete year I Import I Graph | Save | Quit |
[Mazeiklai_veilnevy_eleclrit |MWyv mmentl Import
T log ZIJEIUI
CEEAE [Indusllyf’UseYuI |MWyv mment | Import
‘winterl Springl Spring2 Summer Autumn ‘Winter2  capacity fac.
Storages ICily_heat/’Use[uI |MWyv - i mment | Import
[o2459  fotors  foosos  otesz foress  [o1gs3 [oe71260001
Resources |Households/Useful |Mwiyr mment | Import
Winter1 I Springl ] Spling?] Surnme:] Autumn I Winlel2]
ITranspon/Uselul IMWyl { mment | Import
IAEA - MESSAGE Liet12 B
IEIektrenai_heat!Useful IMWyl Workday SSH ml 5m| qm.l
e T Jo.7371 |0.2629 200 et <[5 616859 | Electricity_total/Useful 2000
[agricuture/Usehu [pe Ir1]0.20484 I |0.21554 Summer | <[[44.6685000C v Y
curve
Winter2 97121995
IServices/Uselul IM\N’yl 008539 ii2]0.40001 P2l 2l 1m0 < — year_start
1r3]0.1352 1r3/0.30387 ~— WinterlWorkday
[Mazeikiai_heat/Useful [y 14[0.21717  4[0.08058 . — nert
— —— SummerWorkday
Ii50.19268 — Summer
IKaunas_heal.-’Useful IM\N’yl ws[016412 —— Winter2Workday
€09 I — Winter2
IKIaipeda_heal/Useiul IM\N’yl
I\/'l!nius_heal/Useiul IM\N’yl o0
IMazelkial_vefinaly_heal/L IM\N’yl Pl
r T T T
0 100 200 300
ymin [3248775251 ymax [127967172083 v

Chain ay [ gephtpe:fter ¥

yain=0 | ymin=min | ymax=mas

J




Resources

IAEA - MESSAGE ¥ Lithuania adb

resource i

RRRRR

»»»»»»»

e
cost [EURDOAWy o | [0.01081373
L

38/45



Scenario Preparation (Scenario DB)

IAEA - MESSAGE ¥ Lithuania -0l x|

Cases Edit Select Fun C¥S Help

Intermediate  Results

Open

a WUSMRN |  1AEA - MESSAGE ¥ Lithuani =10

2 b = anic - X
. A IAEA - MESSAGE ¥ Lithuani: O x|
Exit Update defscen copy from: Iadb Default scenario 1]
Settings new scen: |Fuelconstraing

Default units spnopsis:  |Fuelconstraing

Change instance Done:
Edit instance defaults
Create new instance er: default

description:

Case study: Lithuar

Scenario:

Ok | Cancel |




cenario Preparation (Scenario DB)

IAEA - MESSAGE ¥ Lithuania

Edit Bun

Cases Select Intermediate

technology db
application db

update db
update groups

=10(x]

IAEA - MESSAGE ¥ Lithuania Idb link2

cap input file
title file

»

with text editor...
reformat files
Edit region defaults

ne:

default

Case study: Lithuania

Select scenario

link1 Default scenario

link2 Self sufficiency scenario
link20 Self sufficiency scenario
link3 Without IRIS

linkd ‘without IRIS and elCCGT

Cancel

(o]

Sereen
‘ General | ‘Technolugies
Lnadregmnsl input: al 5] (orin Glal Clyes o Copy
output: Al v . -
E"e'g"""'“l relations: |all v| oo e i Cut Addfiom TDB | Add from ADB
name (te}:  [imp technologies: |electiicity_import ¥|  Chain
Demands
Paste
Constiaints
Activity Eapacllyl
Technologies
[activities
Storages
add [ ins [ el | Rename | Reseq IAEA - MESSAGE ¥ electricity_import bounds abda =101 x|
Resources Sereen  Edit ‘
L | 0]
|annual bounds on activity |
alta Type Unit Tmssw  Data
~ o vl [Mwir ts ¥ [10330
s 10.400.01 999.00 10010 (f———
Singleentries "™ | [Mwiyr ts ¥ [10.400.013333.00 9 3333.000.100.10 |
Name Unit Value
main input | il [ loadcurves for.  |moutp x| I abstel
mainoutput  [Electicty_for_transpartati_¥| [Mwr e = [T
Unit Switch  Time series
vai costs EURD0/KWr s v [3315 366 9 387.5 397.9 395.1 399.9 401.9 404.0 406.0 4101 4143
Unit Value Switch  Value
hist. act. pow. rel Rl additional options: |powerchange: Rl
[multiple entries
wio | o | e | cote | cows | coms | cows |
o | w0 | e | ow | e |




Matrix generation

: =Tk

Intermediate  Results

-lox] IAEh - MESSAGE Baltc

Cases Edit Select Fun Intermediate  Fesulls CY¥S  Help Edit Bun
Options... »
scenarios all

cinfiles
update group

Cases Select

lect scenar

Select scenario

User: default

adb  Default scenario

link1 Default scenario
c:/programs/message/message_bhin/mxg —f mxgerr —o osl —v —n no —s adh Baltic

link2 Se"SUfhmen0yscena”° tcmd c:\programs\message\message_hin\sh —c "c:/programs/message/message_bin/mxg
- S o —f mxgerr —o osl —v —n no —-s adh Baltic"

link20 Se"sumcwncyscenano c:/programns/message/models/BalticStudy/Baltic

link3 Without IRIS ting region Baltic

o . ting region Estonia

linkd4 ‘Without IRIS and elCCGT Generating region Latvia

Generating region Lithuania
Preparing matrix
Uriting matrix

641

2718

2718

sorting rows: @ sec

i i columns: B sec
Ok Cancel i z i columns: @ sec
: mqting rhs: @ sec

writing ranges: @ sec
writing bounds: B sec
Matrixgenerator done




IAEA - MESSAGE Lithu

Edit

Cases Select Run Intermediate  Results

Options... »
all
mxg

cap

Done: mxg
User: default
Case study: Lithuania

Scenario: adb

=10l x|

EKK@3171 Entering module ekk_columnNamePointers (Lithuania_al,
dh>

EKK@3171
EKK@3171

module
module

Entering
Entering

ekk_getInumrows (Lithuania_adh>
ekk_rouNamePointers (Lithuania_adh>

EKK@3171
EKK@3171
EKK@3171

ekk_rouwduals (Lithuania_adh>
ekk_getInumcols (Lithuania_adh>
ekk_columnNamePointers (Lithuania_a|

module
module
module

Entering
Entering
Entering

dh>
EKK@3171
EKK@3171
EKK@3171

ekk_colrcosts (Lithuania_adh>
ekk_getInumrouws (Lithuania_adh>
ekk_rouNamePointers (Lithuania_adh>

module
module
module

Entering
Entering
Entering

EKK@3171
prtlinsol B8
printing solution
INFO: End of printoslsol
hefore postsolve 1
colsol 0.0006000
optimization done
c :/programs/message/message_hin/sol2dbm —-s adb -0 osl Lithuania
tcmd c:\programs\message\message_hin\sh —¢ “c:/programs/message/message_bhin/sol2
dbm —s adb -0 osl Lithuania"
s012dbm done

Entering module ekk_rowacts (Lithuania_adh>




esults Extraction

_lnix]

Edit C¥S Help

Cases Select Run Intermediate  Results

tables
graphs

test overprod
largest shps
same shps

teractive results =10 x|
' LoadinlLaad/nS Save | Quit | Takebalancel Takecuwel Clear | Graphl Table | Units

Graph definitions

title:
file:

Case stug _ . .
year: |annual ll graph:lcumulatlve x| il |yes ll type: |h|slogramm l]
Case/scenario selection
case:lLithuania x| scen: |adb > sot: Ino x| unit IMWyr x|
Curve selection (click 'Take curve' to select)
type: |Technologies ;l item: |Coke_distr_nucks ;I aspect: Ioutpul ;l fuel: |Coke_distributed ;I
Balance selection (click 'Take balance' to select)
level: |Secondaly ll fuel: |EIeclricity_for_lransportatil] pricon: |producers ﬂ tec: Imazeik_gen ll

Selected curves

mazeik_gen!EIeclricity_fcILilhuania/adb ITechnologies Imazeik_gen |oulpu! IEIeclricity_for_lranslled =
'elecuicity_import/F.IecniciILilhuania/adb ITechnologies Ielectricily_imporl |oulpu! IEIeclricity_for_lransIgreen m
hydro_gen/F_[ecuicily_for_ILilhuania/adb ITechnologies Ihydro_gen |oulpu! IEIeclricity_for_lransIblue
'Ignalina1_gen/EIec!ricity_ILilhuania/adb ITechnologies Ilgnalina‘l_gen |oulpu! IEIeclricity_for_lransIyellow
'IgnalinaZ_gen/EIec!ricity_ILilhuania/adb ITechnologies IIgnaIinaZ_gen |oulpu! IEIeclricity_for_lransIcyan
t300 gen/Electiicity for |Lithuania/adb [Technologies [1t300 gen [output [Electicity for trans/magenta ;]

«| | i




