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Sektori-integraatio mahdollistaa
kustannustehokkaat paastovahennykset

» Sektorikytkenta vs. sektori-integraatio

« Paastoa aiheuttavat sektorit teollisuus, liikenne ja lammitys
kytkeytyvat toisiinsa infran kautta

« Toimitusvarmuus, kestavyys, kilpailukyky
* Joustot

 EI yhta ratkaisua - eri paikoissa ja eri tilanteissa erilaiset keinot
« Missa muodossa energia kaytetaan, kuljetetaan ja varastoidaan?
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Jos uusiutuvaa sahkoa on kulutusta enemman
vedyn tuotanto on potentiaalinen vaihtoehto
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Sector Coupling

Energy balance — Direct Electrification vs Indirect Electrification (P2G/P2L)

Direct Electrification

Indirect Electrification
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With the same energy input (1 kWh) the electric vehicle is 3X/4X more efficient.
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*Tank to Wheel efficiencies. Source: Tema elaboration on Frontier Economics: The Future Cost of Electricity-Based Synthetic Fuels.



Sector Coupling

Electricity vs. Molecules — deep decarbonised economy ¥ Doesn’t make sense.
Fr€_>m an e_nergetic Has to be evaluated.
Does it make really sense to convert point of view:
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electricity into synthetic gas or liquid? \/ akes really sense
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Yes, but only for those sectors that
cannot be electrified or struggles to be

electrified. Synthetic
Electricity molecules
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Sector Coupling

From small-scale (100
kW - 6 MW) to mid-large
scale (>10 MW)

| Project name | size . | country | | Start \ | FinalUse | | Tech
| REFHYNE | | 10MW | Germany | 2020 . Oilrefining | PEM
i FH2R L 10MW : Japan 5 2020 | Heavy transport, ALK 5
! : | : : Industry : |

Only two > 10 MW P2G projects received fundings, out of 3GW of announced projects worldwide.

aTe rn a * Source: Bloomberg NEF: Hydrogen: The Economics of Production From Rebewables. 14



Element One - 100 MW power-to-gas —laitos

* Yhteishanke TenneT, Gasunie
Germany ja Thyssengas
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Einspeisung Optionale Bereitstellung von Methanisierung mit Einspeisung eines Leitungssystem
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Sector coupling Iin Finland today — case Helsinki

Smart building control by loT-based
service — optimises electricity need

’
HELEN’S CITY ENERGY SYSTEM A WA Resource for flexibility markets?

District cooling is used for recovering heat from buildings where heat would

otherwise be wasted.
+‘ Buildings serve as huge solar thermal collectors.

In addition: heat from data
center in Helsinki is used
in Espoo distric heating
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On a warm summer
day, half of the district o= t

HEAT STORAGES - DATA heat in Helsinki is
Wm Helsmkl
—— recovered waste heat. ;
' I||| x Heatpumps

Several heat
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electricity consumption i
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Sector coupling In near future?

Electricity balancing by
Energy storage in mine:
World’s highest hydraulic

~
4
head (Pyhajarvi) ‘ A
\

+ 500m

75 MW, 530 MWh

4 1000m

|45 Eep L™

NENAEEPESTIOGSENTIELD | )T

11

Excess heat from industries — decreases

overall electricity need
Excess heat from Kilpilahti oil refinery plant could
cover one quarter of district heating of the Helsinki

region

New possibilities in
| heat production
Deep heat pilot by St1

. Flexible electricity load?

. Optimization guarantees
smaller energy
consumption peaks
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Electricity demand P2X a

Ref.

no |City % 3 % ‘ LUT

1 |Porvoo 34,5 89% 345 89% - . = \ . -
2 |Aanekoski 27,0 7,0% 61,5 15,9 %% {2ERE # , . L4 UnIVQI'SIty
3 [Kemi 26,7| 6,9% 88,3| 22,8%|%" 3 . «
4 |Lappeenranta 25,3| 6,5% 113,5( 29,3% 3 s ‘.-5, '
5 |Raahe 239 62% 137,5| 35,5%} - : c
6 [Helsinki 23,6| 61% 161,1| 41,6 %[ ; = 2
7 |Pietarsaari 21,6 56% 182,7( 47,2% 2 WARTS“—A
8 |Oulu 20,4| 53% 203,1| 52,5% — s

9 [Imatra 187] 48% 21,8 57,3% ) \

10 |Kouvola 18,7| 4,8% 240,5| 62,1% : :*

11 |Joensuu 16,4 42% 256,9| 66,4% ° ” 0 - hk

12 [Rauma 13,3| 3,4% 270,3| 69,8% 3 Karta a 75 A) P2X Sa on

13 |Kotka 13,0 3,4% 283,3| 732%|" | I =

14 [Naantali 11,6 3,0% 294,9| 76,2% |SatarpeeSta

15 |Vaasa 7,5 1,9% 302,4| 78,1% e

16 |Pori 6,8| 1,8% 309,2| 79,9% ° TWh/COZ Lahde

17 [Tampere 6,2| 1,6% 315,4| 81,5% .

18 |Espoo 6,1| 1,6% 321,5| 83,0% ¢ BlO (5816%)

19 |Varkaus 51 1,3% 326,7| 84,4% o h

20 [vantaa 48| 1,3% 331,5| 85,6% ° FOSS”“ (4111%)

21 |Tornio 46| 1,2% 336,2| 86,8%

22 |Kuopio 45 1,2% 340,7| 88,0%

23 [Jamsa 45 1,2% 345,2| 89,1%|

24 (Jyvaskyla 42 1,1% 349,4| 90,2 %]

25 [Parainen 41 1,1% 353,5| 91,3%

26 [Lahti 39 1,0% 357,4 92,3%|

27 |seinajoki 39 1,0% 361,3 93,3%% 22 TWh

28 |Heinola 27| 0,7% 364,0| 94,0%

29 |Riihimaki 27| 0,7% 366,7| 94,7%

30 |Mikkeli 2,7| 0,7% 369,3| 95,4%

31 |Lohja 2,5| 0,7% 371,9| 96,0%

32 |Kajaani 2,2| 06% 374,1] 96,6 %

33 |Kokkola 2,1| 0,5% 376,2| 97,2%

34 [Rovaniemi 2,0l 0,5% 378,3| 97,7%

35 |Rautjarvi 1,8 0,5% 380,0| 98,1%

36 |Hameenlinna 1,6 0,4% 381,6| 98,5%

37 |Jarvenpaa 1,4 04% 383,0| 98,9%

38 |Kerava 1,3 0,3% 384,3| 99,2%

39 |Mantts-Vilppula 1,2| 03% 385,4| 99,5%

40 [Kristiinankaupunki 1,0 0,2% 386,4| 99,8%

41 |Karkola 100,0 %




Sektori-integraatio on mahdollisuus Suomelle

» Joustoa energiajarjestelmalle
« Kustannustehokkuutta yhteiskunnalle
« Osaamista Suomalaisille yrityksille

* Edellytykset:
« Markkinamekanismit jakeluverkkoihin — sahko- ja kaukolampoverkot
« Avoin datan- ja tiedonvaihto
« Kaupankayntialustat

« Sektorit ylittava regulaatio tukemaan joustoa?
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