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About what?
* models ECHO/MESSAGE

* assumptions in the strategic scenario
* new Reference scenario




ECHO

* Demand side analysis tool
* pottom-up model
 High flexibility structure

Social Data Base Year
(i Useful Energy » Final Energy Demand
ABy sector [ * By fuel
Technological | N * By sector
Data | U Technological * By use
Data

Develo_p_ment u Fuel * Investment Cost

Policies i

penetration i

U ;
Investments —
' Gmbh




ECHO Coriginal structure-

Click for automatic re-configuration of the model structure after each Click for adjusting the column width Click to delete all input data of
change in economic and energy system relevant data according to the magnitude of figures the scenario
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Useful energy demand in Urban Household sector

i

i Table 14-1 Basic data for useful energy demand in Urban Household sector

4 ltem Unik 2000 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 | 2045 | 2050 | 2055 | 2060
5 |Dwellings [million] 513 52.0| 527 533 53 8| S54.1) H4.2] 543 54.2| 541] 539
£  Share of dv. requiring 5H [*<] 460 A5.0 A35.0 35.0 H6.0 358.0 H5.0 35.0 A5.0 460 A5.0
7 |Degree-days [days"CC] 2051.8] 3097.0{ H07.6| 3095.7) 3093.9] 2093.5] 30846 3090.2[ 3083.7| 3097.9] 30961
]

3

0 Tables 14-2 Dwelling factors for space heating and air conditioning, Urban Household

1 Item 2000 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 | 2045 | 2050 | 2055 | 2060
12 | Share of Apartment [*] F9.4 544 f39.4 59.4 594 594 f9.4 5394 h9.4 F9.4 544
13 | Ow. size. Apartment [=qm] 1500 1530 1561 159.2( 162.4| I165E| 163.9] 1723 1FRY| 1793] 1828
14 | Area h. Apartment [*] 300 30.0 0.0 30.0 30.0 30.0 30.0 30.0 30.0 300 30.0
15 H.los. B. Apartment [Yhizqgmi Clh 17 1.7 1.7 1.7 1.7 17 1.7 17 1.7 17 1.7
16  DOw. AC. Apartment [*] 120 12.0 120 12.0 12.0 12.0 12.0 12.0 12.0 120 12.0
17 | Spec.req. AC. Apartment [k hidwiyr] 2800 2500] 2500 2800{ 2500 2500] 2500) 2500 2500 2500] 2500
14

13 Table 14-3 Dwelling factors for cooking, hot water and appliances, Urban Household

20 | Item Unik 2000 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 | 2045 | 2050 | 2055 | 2060
21 | Cooking [kWhidwiyr] g000( Vae0| FE20] VIR VE4.2| VE02] VVE3| FV2A| VESE| VE4.3| VELO
22 | Ow with hot water [*] 35.0 94.5 4.1 336 331 327 322 =1 9.3 308 a0.4
23 | HW per cap [kwhicapiyr] | 4000 3330{ 3360| 354.0] 3821] 38904 3883.2] 386.2] 334.3] 3824| 3805
24 Electr. cons. for appliances | [k'Whidwiyr] | 2200.0( 2256.68] 2312.5] 2370.9] 2430.8( 2492.2] 26561 2B19.6| 26857 27536 28231
25 | Electr. penetration [*] 000 025 1051 107.8]  MOE[ 133 11E.1 94 1224] 1282 1283
26

27 Table 14-4 Calculation of useful energy demand in Urban Household sector

28 | Item Unik 2000 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 | 2045 | 2050 | 2055 | 2060
23  Space heating Gyr E.4 .4 E5 E5 E5 E.4 B4 B3 .2 B2 B.1
30 | wfater heating G yr E.4 5.4 ES E5 E.5 E.4 B.4 B3 B2 E.2 E.1
H Euul‘.ing Gwyr 4.7 4.7 4.2 42 4.2 4.2 4.3 4.2 L3 4.7 4.7
32 | Air conditioning Gwyr E4 E.4 ES E5 E5 E.4 B.4 EZ E.2 E2 E.1
#3 | Elec. For appliances G yr 124 13.7 4.6 15.6 6.5 17.4 15.4 19.3 20.3 213 223
34 Total Gwyr 68| 37 8| 388 398 40.7| 415 423 431| 43 8| 445 452
35

3% Table 14-5 Penetration of energy forms into Space Heating, Urban Household

37 Item 2000 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 | 2045 | 2050 | 2055 | 2060
38 | Natural Gas [*] 50.0[ &O0A BE| AZE| B34 B42) BRO|) GBETF| BEZ| EEE[ &T4
e

40 | Table 14-6 Efficiencies and other factors for Space Heating, Urban Household

4 | Item 2000 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 | 2045 | 2050 | 2055 | 2060
42 EF. Natural Gas [*] 460 5.4 g5.4 gE.3 gE.7 gv.z a7.E a0 8.5 8.4 9.4
45
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MESSAGE

MESSAGE is a :
A strategy planning tool,
A Optimization model (LP/MIP)
A Medium to long term model
A Model for the overall energy system
A Single and multi region model




Reference Energy System in MESSAGE
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MESSAGE C Demands (exogenous input)-

add | Delete| [import| Export|  load curves: | w| [ abshel Import LC | Export LC |

energy form Aevel urit switch  data [double click to edit

|Agriculture/D emand | ft: x| Comment
|Freight_Trans/Demand | tu x| Commert
|Manufucturing/Demand | . = | Commert
|Other_HH/Demand | . =] | Commerit
|Other_Service/Demand | . =] | Commert
|Passenger_Trans/Demar | ft: x| Comment
|SH_HH/Demand | ft: x| Comment
|SH_Semvice/Demand | Jtu. *l Commert

demands entry_data ts s Itime selies =
12000 - — unit: IMW_I,II ll

2010 16538

ams [T |
s0z0 [15336 |
025 [1B4nz |
18000 000 [T4470 |
35 13833 |
i a0 [13893 |
245 [13883 |
as0 [13883 |

T Edit: demands.ent

14000 —

76 TEMAPLAN.. - [T
Save | Quit

| - | - | ' | ' 1 [ E Comment for dermand: SH_Service/Dermanc

2010 2020 A5 A0 A0 Hedrawl Updatel Elosel
wmin |12233.7 wmax (181915 % |2050 y |13233.3512081 Space Healing Service
val ace Alu__.l Savel Canc | " g
all y I_ll I araph lype:llinear | ar aee _q|4__p|




MESSAGE - technology

Activit_l,l] Capacityl

T TEMAPLAN - MESSAGE Int_V3 EU_Final adb - O
Screen Help
Technologies
Load regi . .
w input: all ﬂ haz ir “oa Copes oo EUP}'l
Energyfoms | output: al L operatar @ and O oo
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alt E Gas_Morth_E ast per reglon

Gar hlartkh Canbezl W[

single entries |
Mame |t Value
main input IGas_H uszia/Resources j IMW}'I |1 loadcurves for: Imoutp ﬂ [ abstel
main output IGas_East_H uszia/Primary ﬂ IMW_I,II Ic j I'I
Uit Switch — Time zeniex
var costs JUSE00/kwr [ts x| [307 354 438 dez 526 573
Uit Walue Switch Walue

hist. act. IMW_',JI |142EIDD P, rel.l j I additional options: Ipowerchange j

[multiple entries |

abda alags bda conla conZa conca conpa |

consa diff inp mpa outp softlims

d
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MESSAGE Crelation-

General | Constraints / Relations / Variables
Load regions
g gru:uup:|gru:uup2 ﬂ relation |Tuta|_|:|:|2 ﬂ Copy Entriez | Rename| Add fru:um.ﬁ.DE| New| De||
Energylarms ‘
Demands ‘ relations2 1
Constraintz - = - I
4 [Single entries 7 Entries in relation Total_CO2 -
Technalogies E0 Technologies in Relation Tatal_CO2
Storages relation nane |T|:|taI_EDE ident COZ2  input/output ||_ﬂ loadeurves fol | To add entries: select items from the lists below
other technologies: | ﬂ
M lirnit type activity ﬂ unit type: |energy ﬂ for_ldr | hone ﬂ relation type
ather storages: | ﬂ
Uit Switch Time series
other resources: | |
£ LIS 4000 ¥
Fes | $ & | J | To delete entries: delete contents of the data field
upper lim |MW_|,lr |ts w| |599378 B02942 449565 424118 430000 name type  for Idr bzsw data
Refinery tec |act  ¥| x| |c ¥ |1& -
relabons upper_data P e min__3 Fiefirery a2 |act ¥ ¥ |c ¥ |18
B, vyt hidval Coal CHP tec |act  ¥| x| |c ¥ |29847
= Coal CHF a2 |act ¥l x| x| 29847
weeeo | @ xo [ Caal_CHP a3 [act ¥ x| [c x| [29847
o (G Coal CC_PFL tec |act ¥| x| | ¥ |2984667
1x 4000
B e Coal PPL tec |act  ¥| x| |c x| |2924667
\ o0 (4500w Gas_CCGT_CHP tec [act  ¥| x| e ¥ 10340
— == Gas_CCGT_CHP a2 [act  ¥| x| |c ¥ |10340
3 ' Gas CCGT_CHP a3 |act  ¥| x| |c ¥ |1.0340
S S S-S Gas_CHP tec [act  ¥| x| ¥ 10340
Gas_CHP a2 [act  ¥| x| e x| 10340
Gas_CHP a3 |act  ¥| x| |c ¥ |1.0340
x = : Gas GT_CHP tec act ¥l =l [c x| [T0340
I e [EBAT N M| v | « | ' Fae T CHE b ? lant  wl wl - =l 11 n2an j
oy . aoh e ey v Fediaw | Updee | Close 1 | ﬂ
el | grwresen | anaesoe :: :‘ : Save | Corncel | Save [luit




" MESSAGE Cload curves-- -

i Load curve for: systems.Electricity_td.E.moutp

Add _I,Iearl Delete _I,Iearl Impu:urtl Graphl Savel Eluitl ‘

gmnl Tk TEMAPLAN - MESSAGE Int_V3 Central_2014 “
JanFeh b ardipr T _|2I:I‘II:I _|S'E"l""E _quit
0172766 [0.185393  [0.156006 2010 Janeb - [al[ 1727550000 | systems. Electricity_td.E.moutp 2010
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Wiy 5oH Julug —"‘II1 5.5433 —"'|| 8 —— lanFebWorkday
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Load Curves ¢ Demand, wind, solar, and thermal generation, and trade
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MESSAGE CResults-

T Interactive results for EU_2014

Load ws | Load/ns | Save | [uit | Take balance| Take curve | Clear ‘ [araph | Table | 0

Graph definitions

title:
file:

WEar: annual ﬂ graph: ||:umu|ati\-'e ﬂ fill: |_I,Ies [zame color] j type: |histngramm ﬂ
Case/scenario selection
CasE |N|:urth_2EI14 ¥ soen |FiEF ¥ ot |I:uaselc:al:| x| unit |MW ¥
Curve selection (click 'Take curve' to select) =74 North_2014, REF: Graph 5 - O
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e Tl (arsles s heflemee (v eiald sble | save |saveas.| emor | quit |as SH_HHASH_HH/REF 2022.25 44814
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)| 150000 Coal_SH_HHIfISH_HH/REF
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|Biomass_SH_HH/f/SH_F|Morth_2014/REF | Technalogies |Biomass_SH_HH loutput | 5H — Electricity SH_HHPSH_HHIREF
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|Gas_SH_HH/H/SH_HH  [Morth_2014/REF |Technalogies |Gas_SH_HH loutput ~ |SH ] — Biofuel_SH_HHfISH_HHIREF
|Electricity_SH_HH/t/SH_|Morth_2014/REF Techrologies |Electicty SH_HH — [output  |SH| sp000 — Geothermal_SH_HHMSH_HHREF
\Heat_SH_HH/f/SH_HH [North_2014/REF | Technalogies |Heat_SH_HH loutput | 5H
| Geothermal SH_HH/1/3H|Morth_2014/REF Techndogies |Geathemal SH_HH  [output  [SH I
|Solar_HH_D/A/SH_HH  [North_201 4/REF |Techrilogies |Selar_HH_D loutput|5H - _
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MESSAGE CResults-

i Interactive results for EU_2014
Load/ws Load/nS | Save | it | Take balance | Take curve
Graph definitions
g Ti
Litle:
fle: table | zave | TAVE 8. | export | quit |
._ i . - ‘ producers of fuel Electricity_Mvaoltage on level Secondary
WEAr 2020 ﬂ araph: |cumulatwe ﬂ fill: ves [z Region: North_ 2014, Scenario: REF
Case/scenaric selection Unit: MW
Case | Morth_2014 | scen | REF x| art: | basel
Curve selection (click 'Take curve' to select)
type: | Technologies ﬂ ke |.-’-\-.ir_p|ane ﬂ azpect. | outpul
Balance selection (click 'Take balance' to select)
lenel: |Sec:n:-ndar_l,l ﬂ fuel: |Elec:tri-:it_l,l_Mv-:|Itage ﬂ pricon: | produr 200000 )
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| Coal_CHP//E lectricity_M|Morth_201 4/REF | Technologies | Coal CHP | output
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| Dil_PPL/A/E lectricity_Mvc|Morth_201 4/REF | Technologies | Qil_PPL | output
|Dil_GT_PPL/f/Electicity_|Maorth_2014/REF | Technologies |Di_GT_PPL | output
| Dil_CC_PPL/{/Electricity_|Morth_2014/REF | Technologies | Dil_CC_PPL | output
| 0il_COGT_PPLA/E lectric|North_201 4/REF | Technologies | Oil_CCGT_PPL | output 0
| Dil_CHP/i/Electricity_Muw|Naorth_2014/REF | Technologies | Di_CHP | output
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EU Energy System Model RES -1-
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EU Energy System Model RES -2-
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EU Energy System Model RES -3-
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Quality check?
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Quality check?
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Overview of the results

Main figures comparing to 2010
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