Romfart og dypvannsteknologi
mpmgl®! S\'NErgi og bar vi jobbe mer
sammen?
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USA kom farst til Manen

A LRy e
A G-l =
e £ R T

10/17/11 Norsk Romsenter — www.romsenter.no



http://www.romsenter.no

Norway has a Space history

Birkeland — Aurora Borealis

Andgya Rocket Range

Full Member of ESA, NSC established
SvalSat Ground Station (Svalbard)

Troll Station (Antarctica) "Pole to Pole”
Thor-6 launched

AlSSat-1




Norwegian Space Priorities
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Likhetstrekk

Eksempler pa likhetstrekk mellom rombasert og bakkebasert
virksomhet (energi, forsvar, maritim og offshore/subsea);

- teknologiske:

- ekstreme miljger __

- omfattende, komp'l.\
kostnadskrevende

- dokumentaSJonI

- bemannede- og. ubemannede:i‘"“

operaSJoner
- funksjonalitet og palltellghet

kreves demonstrert =
- sikkerhet

Norsk Romsenter — www.romsenter.no
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Similarities between the oil/gas sector
= and the space sector

Focus on safety

Harsh environment

Great distances
Transportation carries risk
Human isolation/risk

Risk avoidance

High costs

Complex technologies
Need for innovation




Areas where Statoil believes Energy and Space industries may
benefit from each other

*  Robotic systems
- Data management
* Design processes

+  Methods for exploration/
examination

« Advanced materials

- Advanced sensors and
instrumentation

 Environmental monitoring
technologies




Some common challenges!

M Robotics
M Design engineering/roadmaps

8 Common small critical systems
M The Valley of Death!

+ Futures thinking
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About technology for energy
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Current
Froducing Developments From C.Grant, ESRIN, 2010




Norwegian synergy examples (1)




Norwegian synergy examples (2)
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TECHNOLOGY PROJECTS AND DRILLING — TECHNOLOGY EXCELLENCE — SUBSEA AND MARINE TECHNOLOGY —
PIPELINE AND TRANSPORT TECHNOLOGY

Pipeline Tie-in and Repair

sTatoiL L HYDRO B




men kan vi fa til mer?

Erfaringer
* Forsvarsindustri

*Energi / offshore

* Maritim /' Subses
* Tilfeldigheter _
* Ting tar tid

Antakelser .

* Krevende a bygge bro meIIom space"c’io‘a*“_ S
"non-space” - markeder/aktzreﬂutfordtmger

og skape forstaelse for hvor/nar en Kkan- delta
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Space
customer

Component/
ubsystem/ser}
vice

Space
market

Current/new
market

29.02.2012
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Dere bygger ROV/AUV, vi bygger
store og sma satellithr !

®LIEx FOR FER INFORMKS[ON

2 TEKNISKUKEBLAD
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Ingenisrbragden 2010:
AlSsat-1: Tar tyvfiskere — sikrer

skipsfart

En #0nx3

. W




SMALL SATELLITES TO SOLVE OUR HIGH NORTH
CHALLENGES

va210d l q q
A2iot .

luriiria INUIDN I\UITIDTIHILGI — VVVVVV.IUITIDTIILTI .11V

o Pt



http://www.romsenter.no

Obligatoriske aktiviteter

— Vitenskapsprogrammet

Frivillige aktivitete
Satellittkommun-ikasjon
Navigasjon A

Romtransport

Romstasjon (bemannet romfart 0g pG-e

Jordobservasjon =
Utforskingav.verdensrommet
Romovervaking:

Teknologi

-~

Budsjett +4.000.000.000 €/4r  "Fair return”

-

29.02.2012
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Kanskje drar vi en gang til Mars
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Space Systems: Robotic and Human Exploration

From Exomars (2016 -2018)
through Intermediate missions
to Mars Sample Return

Exomars
Trace gas orbiter

From ISS utilisation to human exploration

Creative Materials: partnership
space — non space, use 1SS

B-rmediate
issions

Network
Science
Mission

Lunar Lander




Technology maturity and

the valley of death
IEEEETT

.' Flight

_ Qualified Product

Development,
and

ldeas, Knowledge Timely anticipated R&D Qualify Use and exploit
transfer, also Spact Demonstrate
— non-Space,_Joint
Research




Safety/risk management

Ulykken i Mexicogolfen —
Risikogruppens vurdering




PREDICTING THE FUTURE?

. Entry Vehicle © Mars Sample ~~Human Mission " junian Moon - Cargo Element
/' Demonstratar - Return (MSR) - Technologies " Mission  of Human Mission -
.,/ (EVD) ' . _ FirstLaunch = Demonstrator(s) - . Tl

= 2009 2011 2013 2016 2020 2026 2028

' Ilars Safnf)le- l _ Tacﬁndlngical
Precursor’
- ‘Mission

--Automatic: . First Human
Mars Mission - Mission to Mars .




TENK UTENFOR BOKSEN!
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_.--'-'_;,.-r! Shuftle'MIR

Crrbit

“First team to fly 3 people to

space, twice within 2 weeks”

Rules:

82 Miles
{100 krm)

o $10 Million prize purse s

50 Miles
{20 k)

¢ Privately funded teams
¢ 3 person reusable spaceship
e 100 km altitude

o Two flights within 2 weeks

| ypical X PRIZE" Trajectory




2 National funding through the Norwegian

# Range o ESAS

> Ne_vv ESA fund

Sagpn
B
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Identification of space technology needs that can be satisfied by
B

spinning-in hemsspace technologies or by joint R&T action with other

sectors.

I ti@sQpportunity for spin-in, joint R&T
E - e~ Mglions (Market Analysis)

1 Ny

\“

of the spin-in, joint

-

OB
‘\, e \R

6 months, &100k€/100%

S
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> p ‘Spc:ce & Energy

Founding Partners:

Current Projects




Teknologiomrader

Eksempler pa aktuelle teknologier og fagomrader

* Transportsystemer (raketter/motorer)  Livsstgttefunksjoner
* Epergisystemer (brenselceller, solceller etc.) « Mikro- og nanoteknologi
- Robotikka utomasjon, fijernteknologi » Optikk og optoelektronikk
* Nye materlale turer, prosesser * Rom-miljg og effekter
* Integrerte operasjone THegistikk » Mekanikk og tribologi
. Elektromagneusk%kn Iog| OOMek nikk » Aerotermodynamikk
. Datasy - -s-a g ftwa
. VlsuallseTl K muTegRg
. FIydynaerk og‘l -'*~,,3
~ -« Elektriske, elektror
-elektron is}
it maﬁtéfé*sik

-

e Termlsk"ﬁ"h

LR »-:i‘ . Sensorer
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AVSLUTNINGSTANKER

8 NORGE BYR KUNNE LEDE AN MOT NORD

M (da trenges bade undervannsteknologi og
romteknologi)

| noen tilfelle: Teknologioverfaring fra space til rom

Andre ganger kan din bedrift bli en (under)leverandgr til
romoppdrag (ESA, NASA, kommersielle marked)

stimulere til realfags- og ingenigrinteresse
Inspirerere hverandre (og gjgre det som er gay)

10/17/11 Norsk Romsenter — www.romsenter.no
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Teambuilding
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