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Significant CO, emission growth potential

"

GLOBAL CARBON TOp emitters: Fossil C02 emissions

L (T Top emitters: Fossil CO, Emissions per capita

PROJECT PROJECT

The top four emitters in 2017 covered 58% of global emissions : . o ; ; : ;

China (27%), United States (15%), EU28 (10%), India (7%) Countries have a broad range of per capita emissions reflecting their national circumstances
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Bunker fuels, used for international transport, are 3.2% of global emissions.

Statistical differences between the global estimates and sum of national totals are 0.7% of global emissions.

Source: CDIAC: Le Quéré et al 2018; Global Carbon Budget 2018
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Growth in Renewable Energy needs to be >10 times
higher than today

Carbon neutral energy gap to keep under 1.5°C, Incremental annual Renewable Energy growth needed’(Mtoe) for the
next 20 years to meet 1.5°C target

through 50 % reduction in fossil per decade (Bn toe)
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1970 1980 1990 2000 2010 2020 2050 2040 ©OBP p.l.c. 2019 RE Growth 2017 vs. 2016 Annual RE growth need 2020 -2030 Annual RE growth need 2030-2040
+ To stay within the Carbon Budget of 580 Gt The annual growth of RE in primary energy consumption would
the use fossil energy needs to halved every have to be ~760 Mtoe between 2020 and 2030. In 2017 it was
decade only 69 Mtoe.

1) IEA WEO 2018
2) Calculation: The growing energy need and halving the use of fossil energy use every decade would be covered by
incremental renewable energy 5



Small Scale Pilot Project in Morocco

TO IDENTIFY TREE SPECIES PLANTED TOGETHER WITH SOIL
IMPROVEMENT AND IRRIGATION FOR OPTIMAL
CO, SEQUESTRATION IN SEMI-ARID REGIONS

Pathway 1m 201 m Driving path 3 m Sub-plot
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Maanparannus tasot ja lannoituksen tärkeys
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Paulownia elongata
Moringa

Carob

Pistachia atlantica
Acacia gummifera
Eucalyptus
Camaldulensis
Pinus halepensis
Prosopis juliflora
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Presentation Notes
Species chosen together with local experts
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Renewable Diesel (HVO) ZOOkt mvestment at Stl
Refinery

e Stlis probably to the most biomandated company in world

Own production of the HVO is strategic investment to meet the upwards price pressure of HVO

Two stage investment

New hydrogen production unit, start-up in summer 2019

HVO production unit, decision to execute done, AF Pdyry as engineering partner

Production start in 2022

Flexible feedstock base



Project status

g St1

Deep Heat Oy v OTN-3: 6,4 km, completEd
* Water stimulation in 2018 (18,1 m3/
49 days)

v' OTN-2: drilling done in 6,212 km
Commissioning in October 2020

Geophones

OTN-3

Stimulation well

Stimulation campaign: 49 days . o e
18,160m" of fresh water injected S|gn |f| Ca nt new

Stimulation interval: 5.5-6.1 km

S i yar® MIBIERES
gained on

drilling
technology and
seismic
controlling




Windpower

TuuliWatti Oy is a joint venture by St1 and S-Voima —
the leading operator in industrial wind power in
Finland

* 23% of Finland’s wind power production in 2017

Several new projects in development phase

TuuliWatti invests in strong know-how and the latest
wind power technology

First project w/o subsidies commissioned Oct 2019
(5x Vestas V150, 4,2 MW units, turbine height 175 mtr, peak height 250 mtr)

Projects are developed together with wind power
positive municipalities

10



Arctic Wind

The Arctic parts of the Nordic Region could secure clean

power production for the whole Baltic Sea region
* |In addition to GHG emission reductions, new production
would reduce dependence on imports
* Would support the targets of the EU Energy Union

Excellent wind conditions mean wind farms can be
built without subsidies

Balancing power available

Wind power construction is currently impossible due
to bottlenecks in transmission capacity

A new transmission line could complement the list of
Projects of Common Interest in the Nordics

3/9/2020 Marja Kaitaniemi

i Sverige

§ Suomi
= Finland

Riga Latvija
o Latviia

TR

Liiany
thuania
§ Vilni L:’SP

71649833, -3.:47168 l &} Minex ,
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District heating - Finland

Metsapolttoaine
17 %

Kivihiili
20 %

Produced heat
37,1 TWh

uu biomassa
7%

":_._

Hukkalammot
10 %

- Finland 51 % of DH production fossil based, 90 % combustion based

- EU abt. 50 % of all energy consumed is in Heating & Cooling
- EU H&C production (6352 TWh) 66 % fossil based







LAMMITTSTARVETTA B OLE

AKTIVIJEEHDYTYS
LALUHOE MAAFIRIMN

b

T 1H|Z!H”

8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 1
Aika h

L ey

Markkinapaikka Sopimustyyppi | Minimisdato Aktivoitumisaika Aktivoituu
Automaattinen
taajuuden- Tuntimarkkinat 5 MW 2 min
hallintareservi
Elbas Tuntimarkkinat 1MW 1h
Elspot Tuntimarkkinat 0,1 MW 12 h

Useita kertoja
vuorokaudessa

=it

e e

Nopea Pitkaaikainen
hdiriGreservi sopimus
Sastasanke- Tuntimarkkinat 10 MW 15 min Useita kertoja

markkinat vuorokaudessa
1 Voimalaitokset:
I lineaarisesti valilla
g A= — = ———4 49,9-49,5 Hz. Kun f
L alle 49,5 Hz, akti-
voiduttava 50 %
ajassa 55 ja 100 %

ajassa 305

Relekuormat:

5 s kun 49,7 Hz. Muutaman kerran

3 s kun 49,6 Hz. vuodessa

1 s kun 49,5 Hz.

Taajuusalueella
49,9-50,1 Hz akti-
voiduttava ajassa Jatkuvasti

3 min 0,1 Hz

muutoksesta.

10 MW 15 min Harvoin

Useita kertoja
vuorokaudessa

Taajuusohjattu Vuosi- ja
hairigreservi tuntimarkkinat

Taajuusohjattu Vuosi- ja
kayttdreservi tuntimarkkinat

) Pitkdaikainen . ~
Tehoreservi ) 15 min Harvoin
sopimus
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As Oy Niittykumpu 3

As Qy Niittykumpu 3
Niittykatu 2
02200 Espoo

Hyotysuhde

Viime kuu;

+ Tuotettu 131,65, kulutettu 35,65, COP 3,69
1/4 vuotta

+ Tuotettu 244,03, kulutettu 67,07, COP 3,64
1/2 vuotta

+ Tuotettu 244,03, kulutettu 67,07, COP 3,64
Vuoden ajalta

+ Tuotettu 244,03, kulutettu 57,07, COP 3,64

Viimeisin lasku #6281

Onlinetiedot

Paivitetty: 18.11.2019 20:36:52

MLP 1 Ulkoldmpotila
MLP 1 Antomittaus Teho
MLP 2 Antomittaus Teho
MLP 3 Antomittaus Teho
MLP 4 Antomittaus Teho
Lisdenergia Sahkoteha

Hatakayttovastus Sahkodteho

# Muokkaa

MLP 1 IVT 1 Grafiikka

MLP 2 IVT 1

MLP 3 IVT 1

MLP 4 IVT 1

MLP 1 Antomittaus Kamstrup

MLP 2 Antomittaus Kamstrup

MLP 3 Antomittaus Kamstrup

MLP 4 Antomittaus Kamstrup

MLP 1 Ottomittaus Schneider mittari

MLP 2 Ottomittaus Schneider mittari

MLP 3 Ottomittaus Schneider mittari

MLP 4 Ottomittaus Schneider mittari










{3 As Oy Niittykumpu 3, Espoo. Bosch LW 80. E22 8 o

Yleiskatsaus ¥ Lampotilat = Tulot/ Lahdét o Asetukset 4 Halytys 4] Kaavio ‘] Kayntiaika Lisavaruste [/] SummaryAlarm HP







St1 kehittdd jatkuvasti teknisid ratkaisuja ja tapoja
parantaa toteuttamiaan maalamparatkaisuja
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Kaivon syvyys (m)

300
600
1000
2000

Lampotila kaivon pohijalla
°C
10
13
20
30

Kaivon keskilampotila °C

8,5
10
13
20

Energianotto kWh/m
(yksittainen kaivo)

n. 140
n. 165
n. 200
n. 300

EnergianokWh/m
(kaivokentta)

n. 115
n. 135
n.170

Miten syvakaivo voi vastata 30 kpl perinteista kaivoa? 2000m / 200m x 3-kertainen energiaotto = 30




KERUULIUOKSEN VIRTAAMALASKENTA

LAMPOPUMPUT
Thermia Mega XL virtaamatarve lammonkeruuliuokselle BOWSS

MNopous Virtaus Kiytettavissd oleva paine kPa
A3K AAK, | A3K
1.0 0.76 144
2 00 157 100

3600 248 1,86

4500 3,06 23

G000 402 3,02

Mikali halutaan deltaT:n pysyvan aina alle 4 asteessa, tulee virtaama olla 3,02 I/s eli neljdlla lampopumpulla yht. 12,08 |/s.

Kahdesta LTO-patterista saadaan virtaamaa noin 2,6 Ifs, joten kaivokentasta tulee saada noin 9,5 I/fs
kokonaisvirtaama

Kaivokentan painehivid ei saa vakio kiertopumpuilla ylittda 87 kPa.

KAIVOKENTTA
Porausmetritarve 7200m

Vaakaputkiston painehavid on yhteensa noin 25 Kpa

Maalampokaivot | Virtaama/kaivo | Kollektorityyppi | Painehavid kaivossa Turb/Lam

12x600m 0,79 2%63mm 53 kPa Turb/Vilialue

13x554m 0,73 2x63mm 43 kPa Turb/Valialue

14x514m 0,68 2x63mm 35 kPa Vialialue

15x480m 0,63 2x50mm 84 kPa Turbulenttista (Vaatii piiskapumpun)

16x450m 0,59 2x50mm 70 kPa Turbulenttista

17x424m 0,56 2x50mm 61 kPa Turbulenttista {2x45mm, 104 kPa)

18x400m 0,53 2x50mm 53 kPa Turbulenttista (2x45mm, 90 kPa)




(7774241

e
SRt
SRS e i

< =

3
N




BHA:

235 mm tera

229 mm nearbitstabi
vasara crossover41/23 %
DC 114mm * 2

Stabi 180mm 1,5 m
Painokanki 89 mm * 2
Stabi 177m 1,5 m
Painokanki 89 mm
Poraputket










TYOMAA ST1

- " " w : ¥ . ne " ittalai fl - k
Plan view of survey "ST1-1 Line of Hole" section of survey "ST1-1 i i J—

Antti Reidn kulun suunta

Mittaaja Kivinen asteina
DIP

Reidn kaade. 0 on vaakataso, negatiivinen
alas ja positiivinen ylos

Tool.
Station East North Elevation Dip Azimuth Temp
Centigrad

Metres Metres Metres Metres Degrees Degrees e
30 25488239,02 6675963,97 -30 -89,9 149,4
100 25488237,25 6675970,65 -99,56 -80 347,8
150 25488235,45 6675980,72 -148,49 -80,1 349,5
200 25488234,71 6675989,36 -197,72 -78,2 7,8
250 25488238,8 6676002,11 -245,86 -74 21,8
300 25488242,83 6676013,87 -294,28 -77 15,9
350 25488245,35 6676023,95 -343,19 -78,6 13,7
400 25488247,79 6676033,19 -392,27 -78,8 16,1
450 25488250,53 6676042,34 -441,35 -79,2 17,7
500 25488253,43 6676052  -490,32 -77,9 16,9
550 25488256,19 6676061,67 -539,29 -79,1 14,7
600 25488258,25 6676070,62 -588,44 -79,4 11
650 25488259,82 6676079,45 -637,63 -79,8 7,5
700 25488260,42 6676087,61 -686,95 -81,3 0,1
750 25488259,93 6676094,81 -736,43 -82,3 351
800 25488258,04 6676101,54 -785,94 -81,6 338
850 25488254,45 6676108,21 -835,36 -80,7 325,4
900 25488248,51 6676114,69 -884,57 -79,9 310,8
950 25488242,41 6676119,29 -933,98 -82,3 303,6
1000 25488236,7 6676122,54 -983,54 -82,5 293,4
1050 25488228,95 6676124,3 -1032,9 -79,7 275,5
1100 25488219,73 6676124,83 -1082,04 -79,2 270,7
1160 25488208,84 6676125,05 -1141,04 -80,4 270,1
1170 25488207,18 6676125,06 -1150,9 -80,5 271
Erinted on 20.2.2017 10.15.44 1180 25488205,52 6676125,1 -1160,76 -80,4 271,2

Scale 1:8375
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