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Katsaus aikaisempiin arktisiin ohjelmiin

MANNERJALUSTATYORYHMA Arktinen teknologia suomalaisten
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Katsaus aikaisempiin: TEKES —teknologiathelma

» Arktisen offshore- ja rakennustoiminnan
kehittdminen: 1985—1989
+ Development of Arctic Offshore
Technology

m Kokonaisbudjetti noin 27 MFIM, josta
TEKES 17 MFIM

= Paaalueet
+ Jaan ja rakenteen vuorovaikutus
+ Arktinen materiaaliteknologia
¢ Arktisen toiminnan tukitoiminnat

Development of
Arctic Offshore Technology
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Arktisen offshore- ja rakennustoiminnan kehittdminen

PROJECT TITLE PROJECT OPERATOR DURATION Buf‘sgi u E r| I a|sia tekn | S| a tutk| mus- Ja

1. ce Loads on Screw Propelers and VT /Ship Laboratory 196650 | 5900000 . : t
Hull Srucure G000 | keh y h kk
2. e Load Measurements from VT Laboratory of 1985-90 | 2,500,000 tuotekehityshankkeita
Channel Markers Structural Engieerin (1.740,000)
3. Measurement of Internal Stresses VTT/Laboratory of 198587 1,480,000 h A 8 k H k 1
Mot T tow | ® Yhteensa 18 tutkimusprojektia
4. Model Tests and Al of Ice Forces on VT Laboratory of 198586 520,000
a Gaisson type Offhore Structure Structural Engineerin (284.400)
5. The Kemi | Test Cone Project * Uniersty of Ouly 196387 700000°
(373,00 _
6. Development ofIce Technology for Fin-Stri Oy 198587 710000
Deep Water Platform Design (550000
7. The lce Sructure Contact Provlem Wartsa Arctic Research Centre | 198689 | 1420000 ¢
(WARQ) (1.088.000) Development of
8. Mathematical Modeling of Deformation WARC 198689 550,000 Arctic Offshore Technology
Mechanisms n Ice (413,000 .
9. The Interaction Between Ship and lce Hekinki Uriversty of 198689 | 2395000 :
Technology/ Laboratory of (1,094,000)
Naval Architecture and
Marine Engineering
10. Components of Resistance Encountered by WARC 198789 1,800,000
a Vessel Moving Through Level lce (1249.00)
11, Implementation of Model Ice and Prediction | Helsinki University of 196789 | 1.200000
Methods for a New Ice Model Test Facility Technology /Arctic Offshore (750,000)
Research Centre
12. Dynamic Ice Structure Ineraction VT Laboratory of 1967-%0 80,000
Structural Engineering (500000) |
13. Durability of Concrete in Arctic Offshore VTT/Concrete and 198588 3,000,000
Siicate Laboratory 2,300,000
14. Ice Adnesion on Structures VT /Laboratory of 198687 750,000
Sructural Engineering (435,000)
15. The Use of Extra High Tensile Strength Steels | Helsinki University of 198889 393,000
for Arctic Ships and Structures Technology/ Laboratory of (270,000)
Naval Architecture and
Marine Engineerin _
16, Punching Shear Capasty of Reinorced VT Concrete and 196869 500000
Concrete Silcate Laboratory 350.000)
17. Arcic Data Bark — Prefeasiity Study Elomatic O 198586 250000
Q50000)
18. Arctic Transportation Economic Anayss Neste Oy Shipping 1986-90 | 1,345,000
Model | (oasi00
19. Project evauations, Fira Reports, TEKES 1990 561000
Seminars (561,000
Toul 26774000
17,297,000)

P
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KTM: Arktisen teknologian tarvekartoitus
= Kauppa- ja Teollisuusministerion I

teknologiaosaston tilaama raportti: St
2001 N _
rktisen teknologian

= Raportti hahmottaa arktisilla et
alueilla lahitulevaisuudessa
tapahtuvaa teollista kehitysta
* Laivanrakennus
¢ Muu meritekninen teollisuus
¢ Rakennusteollisuus
* Terasteollisuus
¢ Muu teollisuus

nnnnnnnnnnnn
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Tarvekartoituksessa indikoidut aktiviteettialueet

Arktiset saaret
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Historiakatsaus: Selvitys arktisen toiminnan n&dkemyksista
ja mahdollisuuksista

® Tavoitteena “... selvittaa Arktinen teknologia suomalaisten
. . . . . yritysten liiketoimintastrategioissa
suomalaisyritysten rahoitukselliset ja
teknologiset resurssit seka et i, o
verkottumismahdollisuudet koskien r—

osallistumista arktisten alueiden
luonnonvarojen hyddyntamiseen
perustuviin hankkeisiin.”

m Katsaus arktisen liiketoiminnan
potentiaaliin suomalaisyritysten
nakokulmasta

TEKES

-
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Havaintoja arktisista
alueista ja markkinoista
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Arktinen alue on laaja ja monimuotoinen

Arctic

Arktiset markkinat meriteollisuudelle
= Arktisen alueen luonnonvaroihin liittyvat projektit
e Offshore ja onshore dljy ja kaasu
e Kaivoshankkeet
e Metsateollisuus
e Kalastus
= Arkinen laivaliikenne ja niihin liittyvat projektit
e Kaupallinen liikenne
« Valtiolliset hankkeet

= Polaarikoodin tuomat liiketoimintamahdollisuudet
* Polar Water Operation Manual (PWOM)
* Lisdaantyneet koulutusvaatimukset

= Jo toiminnassa olevien 6ljy- ja kaasukenttien, kaivosten,
teollisuuslaitosten ja yhdyskuntien modernisointi, yll&apito ja huolto

= Palvelut navigoinnille:
¢ Jaapalvelut ja sadennusteet, kommunikointi,

Aker Arctic
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KTM:n Tarvekartoituksessa indikoidut aktiviteettialueet

Arktiset saaret

¢ Monessako projektissa suomalaista
osaamista mukana?

¢ Mika on liikevaihto suomalaisille
yhtidille?

M, ¢ Miten projekteihin on paasty mukaan?

‘
n
1,
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Miten markkinoille paasee:
Ymmarrys kehityksen vaiheista: Kaivostoiminta vs. 6ljy ja kaasu

= Prospecting and early exploration = Early phase seismic studies 2D / 3D
¢ Claims — Prospectors, Junior * Lisencing
companies
= Intermediate exploration ® Seismic2D/3D
# Junior companies ¢ oil and gas companies

= Exploration drilling

= Advanced exploration ! .
+ oil and gas companies

< Junior and senior companies

= Mine development = Pre feed

+ Senior companies = Front-End Engineering and Design
= |nvestment decision FEED

+ Preliminary profitability study = Final Investment Decision

¢ Final feasibility study EID
= Mine development = Production development
= Mine operation = Production
= Mine closure = Abandonment

Aker Arctic
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Miten markkinoille paasee:
Ymmarrys kehityksen vaiheista: Kaivostoiminta

1-5 years
Exploration = 4-20 meur
Preliminary profitability study
10 - 60 meur
Development = Final feasibility study
20 - 100 meur

50 - 1000 meur
Production = 10 - 15 years

Financing -

Ben Chalmers, Mining association of Canada at Canada Mining Seminar,
Saatytalo

Ajurak ja Pokak lisenssit

investment decision could be made in 2016 and drilling could start on one or more exploration wells in
summer 2020 within two exploration license areas that carry combined auction commitments of C$1.76 billion
(USS$1.71 billion). "Based on the potential we see, we decided to proceed to the next step, although we've not

Aker Arctic
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Arktinen toiminta vaatii pitkajanteisyytta
= Korkeiden Resawves Asseasmiont

Markat Assessment

tuotantokustannusten takia g eaneerina
vain suuria projekteja s o gy it

. e Feasibility Study 0.5 - 1.5 years
ke h ItEtaan Reservoir Engineering

Drilling and Completions Engineering

. . Cost and Schedule Engineearing
* S uu ret b u d]etlt Public and Regulatory Consultation 0.5 -1.5 years
Environmental Fieldwork

< Suuret taloudelliset riskit Engineering Fieldwork 1-3 years

Construction Engineering Design

¢ Viivastymat todenn8kgisia  fusiess and Economis Analysis

Development Plan

¢ Minimiviivastys on vuosi S oot b e
A . Del:qmmissiumng and Abandonment Plan 1-2 years
m Esimerkki offshore- e D Erape

. . . Permittir 2-5 years
toiminnan aikataulusta et Dosign =

Procurement and Construction of Infrastructure

H Deveio it Drilli
Beaufortin merelle PR kAt St Ot ol Fasiice
Facility Start-up/Commissioning 5 -7 years

TOTAL Median Estimated Development
Timeframe 14 years

TOTAL Jo! t Timefr
Reduced 30% for Concurrent Work 10 years

Source: Beaufort-Sea-OG-activity-forecast-2012-2017
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Maakohtainen arvio Oljy-
ja kaasuhankkeista
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USA

® Alaskan rooli vAhenemassa
* ymparistoon liittyvat luvat ja poliittinen vastustus
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Source: US Energy Intelligence Agency
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EIA arvio USA:n dljyntuotannosta vuoteen 2040
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Source: EIA
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Gronlanti
® Suuret potentiaalit, mutta ei viela onnistuttu porauksissa
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Source: Nunaoil.
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Kanada

= Beaufort Mackenzie
* Ajurak / Pokak: ExxonMobil, Imperial Oil, BP
* Viivastynyt aikataulu koeporauksille — tavoitteena ollut poraus
2020

= Arktiset saaret
¢ Paljon pienia kenttia - liilan pienia hyddynnettaviksi
¢ Amauligak suurin — ei kuitenkaan taloudellisesti kannattava

= Grand Banks 7 V7
+ Hibernia v : i,
¢ Terra Nova :
¢ \White Rose

- . ‘Source: Canadian National Energy Board. —
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Venaja
= Vengjalla paljon hankkeita
¢ Sahalin, Karan meri, Yamal, Petsoran meri, Barentsin meri jne.

= Offshore hankkeiden etenemisté hidastavat talla hetkella erityisesti
pakotteet
+ Vain 1% offshore kenttien tarvitsemista laitteista tuotetaan Venajalla
* Yhteistyo Kiinan kanssa offshore teknologian hankkimiseksi

The Diplomat; Sino-Russian Relations in the Arctic: Thawing Out or Freezing Up?

ARCTIC OCEAN Anadyry

Source: EIA.
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Norja: Tarve uusille kentille
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Norjan 0ljyntuotanto

Petroleum production on the Norwegian shelf, million Sm? oil equivalents

mOil WNGL ®Condensate W Gas (40 MJ)
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50 | |
M Reserves
0 = _.||II||||“|
nl N

BTGRP AR SR R S SR A = Conti i
AR A A Contingent resources in

fields

Contingent resources in
discoveries

Source: NPD (2014).152

® Undiscovered resources

Source: NPD."®
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Arktinen laivaliikenne

el - ——— _— N —
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Environment for Arctic shipping is changing...

® Northern Sea Route and North-West Passage transit is
at it's infancy.

= New shipping regulation and ship design rules

= New satellite communicatic annels are built

O ——

14 October, 2015 Slide 24

Aker Arctic

The Ice Technology Partner

Printed 14.10.2015 10:09




Copyright of all published material including photographs, drawings and images in this document remains vested in
Aker Arctic Technology Inc and third party contributors as appropriate. Accordingly, neither the whole nor any part of this document shall
be reproduced in any form nor used in any manner without express prior written permission and applicable acknowledgements. No
trademark, copyright or other notice shall be altered or removed from any reproduction.

...S0 Arctic shipping is changing too

® Expected increase in number of ships
® Expected increase in average ship size

® Destination traffic will be developing first
¢ This is already happening with Yamal LNG project

® Experiences from destination traffic will set the trend for
transit traffic — e.g. insurance costs

-
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However the current situation for transit...

® All the cargo vessels have been normal ice strengthened
vessels with 1A / 1A Super ice class - or corresponding
RMRS class: ARC4 / ARCS.

= No concrete plans new buildings for the transit traffic in the
Arctic

® No extended season transit traffic
® Transit traffic has been single voyages.
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Animation: Ship traffic in the arctic in 2011

video source: http://www.arctic-lio.com/
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What are the pre-conditions for year-round container traffic?

SAR functions available

Possible assisting icebreakers
Right cargo — Cargo is the King
Right routes — total logistics chain

Redundancy in winter time
+ what to do with the extra vessels during summer time?

Favourable insurance terms
Favourable political climate
World economics

Companies willing to take the first step
+ Reliable co-operation partners
+ Everybody wants to be a good 2nd

What else and can we check something as done already?

N
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Yhteenvetoa
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Oil price

= Price of oil is notoriously hard to predict.

= Who would have predicted back in 2008, when the price of a
barrel of Brent crude, an industry benchmark, was $35, that
the price would have risen to $130 four years later - Now the
same oil is back down

® Some areas of the Arctic are easier to get at, and thus
cheaper to exploit, than others
* Greenland is more expensive than Alaska
+ Alaska is more expensive than Barents

® Prices are important to projects and building them, but
exploration will continue, even with fluctuating oil prices due
to long-term interests in finding more resources.

-
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Sanctions
= Russian development continues in areas that are not under
sanctions — Sakhalin and Caspian Sea

® Finance related sanctions have slowed development down
also on these areas.
¢ However, new financing channels are openingin e.g. China —
this means that also production will move to China.

® Russian government seems to support financially “star

pupils”
+ Rosneft, Novatek, Gazpromneft etc.
+ How long the money lasts?
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Arctic offshore

= |ncreasing energy price drives towards Arctic reserves — especially oil

m Decreasing energy prices slow down the development

= Effect of environmental regulation

= Effect of Sanctions

= Arctic development is expensive -> only large / huge fields are developed
= The Arctic is unexplored and under-explored

= Various technologies used due to varying environmental conditions
# ice, icebergs. shallow water.
* etc.

= Long lead times and delays

= High value technologies:
+ risk reduction
<+ low emission / zero discharge
+ time efficient
+ space / weight efficient

= Understand current state-of-the-art and also customer needs

= The drivers are in principle the same as in open water offshore, but due to different
conditions the solutions are different.

-
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Towards new joint challenges

Thank You!
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Copyright

Copyright of all published material including photographs,
drawings and images in this document remains vested in
Aker Arctic Technology Inc and third party contributors as
appropriate. Accordingly, neither the whole nor any part of this
document shall be reproduced in any form nor used in any
manner without express prior written permission and
applicable acknowledgements. No trademark, copyright or
other notice shall be altered or removed from any
reproduction.
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