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* Background from Norway and the maritime sector
* Arctic
* Some initial ideas for services
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Communication, Observations, Situational Awareness, Human elements, Transport,
Technology, Processes, Safety, Security, .....

e A=y

»

* 3

g~ ~;"W‘ oy T e 4
\%'\r = F T

25 ol
Lol Gy 4 o~
™ . ",

T

SMART DEEPWATER ARCTIC RENEWABLES SEAFOOD

MARITIME Marine operasjoner og Barekraftige operasjoner Innovative lgsninger Robuste Issninger for
Miljpvennlige skip og installasjoner pa i nordomridene for havenergi matproduksjon til havs
sikre operasjoner ultradypt vann
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Towing of fishing vessel KAMAR
late October 2012

* Engine problems — close
to Bear Island

* Initially assisted by
another fishing vessel

— Towing towards Bear |
Norwegian mainland
was started
 Norwegian Coast Guard
asked to take over the
tow

O -

sland
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Preparation on board NCG vessel HARSTAD

* The crew on NCG
HARSTAD started planning
the towing operation
during the transit from
Norwegian mainland to
Bear Island

* They used experience
from a similar situation as
the baseline for their
planning

* There had been a major
change of crew since then
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* Alarge part of Arctic
maritime activities takes

place in waters under P
Norwegian jurisdiction /i

Increased activity — more
incidents?




| KALDKLIMA
WPT TRENING &
KOMPETANSEUTVIKLING

WP4 REDNING
WP5 OVERLEVELSE
WP6 DELT
SITUASJONSFORSTAELSE

SARINOR

On behalf of the Maritime Forum North and the SARINOR project MARINTEK, SINTEF
Fisheries and Aquaculture and SINTEF ICT completed work package 2 (WP2): Alerting
and Notification. The focus of the work package was on how accidents reports today,
analyses of requirements, technology and gaps within alerting and notification for
"Search and Rescue" (SAR) services in the Norwegian sector.

The methodology behind this work consists of three main steps:

1. Collection of data on alerting and notification, including empirical knowledge from users,
information technology and statistics about incidents

2. Any data collected is analysed to identify gaps and challenges with current systems and
technology, and it is simultaneously made an assessment of risks related to notification
and alerting

3. The results of the analysis are used to recommend measures, identify requirements for
future systems, and to prioritize research and development tasks
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Stasjon hssistansetype | Jan |Feb |Mar| Apr | Mai [Jun [ Jul | Aug|sep| okt |Nov|Des [Totatt| [1 Tert |2 Tert |3 Tert | |1 Halvar]2 Haivar
Alle KRS Brann IR R N R 35 39
° Basic map Div.assistanse | 14 7| 13 23 48 3o| e4 60 24 4i] 22 el a7i|| s7 201 103 UM 207
Ftterlysning P 6 4 12 9 1 7 8§ 7 2 1 6| 12 39 15 a3 33
° ; : Forlis 4 4 ] A 1 1 1 12 | 1 2 B 4
Radio stations and Grunnsteting 3 2 11 10| 30 9] 83 38 25| 26 13 13 s03|| 26] 2000 77/| os] 198
coverage Kollisjon 1 1 2 1 1 1 7 I 4 3
Lekkasje 1 3 7 59 1| 14 29 11 4 7 d 35 05| 16 61 28 11 &
— VHF/MF/HF pub||c annoverbord| 4 1| o 1 5 8 1 & d§ 1 | 1 45 g 29 8 18 2
edico 147] 218 213 212] 172] 239] 261] 287] 244] 212] 256| 241] 2703|| 790 9s0] 953 | 1202] 1501
— DSC watch VHF/MF/HF otor/gir 29 22 29| a2 167] 240 412 227] 127] 76 43| 30 1a54|| 132] 10a6] 276 | 538 s15
Not/bruk/ror 15 12) 22| 13 28] 31| 37 27 20| 32 23 9| 269|| 62 123 4| 2] 148
— Coverage DSC VH F/MF Sykdomiskade | 2| 4] 4 3 3 4 o 4 7 A | sl 13 24 s 24 31
. . . Alle KRS Total 219] 271] 32| 32| 492] 48] 927 686 466 413 376 322] 5464|| 1134 2753 1577|2074 3130
* Navigational aids
. Stasjon \Varslingsvei Jan |Feb [Mar| Apr|Mai | Jun | Jul |Aug|Sep | Okt |Nov|Des|Totalt| |1.Tert.|2.Ter. |3.Tert. | | 1.Hal | 2. Halv
LORAN C transmltters Alle KRS Annen varsling | 142 215 212) 208 170 226( 247) 287| 240 205 249 241] 2642 777 9300 935 1173 1469
— CHAYKA transmitters HF/Sat 1 1 4L 1 1 1 1
. HRS 15 7] 16| 20| 54 44 36 51 22 35 23] 14 337| 56 185 el 156 181
— NAVTEX transmitters [Rs 3 1 4 E 3 1
. F | 2 g 1 1 4 13 3 10 1 1
* Vessel density F miDSC 1 | 1 3 i 2 1 2
Telefon 200 B 37| 44 207 290| 539 272 141) 113 59 33| 1763 1090 1308 346 606 1157
— Month, type, zone VHF 3a] a5 =8 ag 57 s 103 75 34 59 43 31| ees| 17 323 e3|| 824 3w
: VHF miDSC 9 1 2 4 1 2 1 1 1 33 i 71 2 5 28
* Vessel accidents
Alle KRS Total 216 267| 323| 321| 493 650 931| 68¢| 463 412 377 303 5462 | 1127] 2760 1575|| 2270| 31
— Type, zone i : : - S S -

o Combination Alle stasjoner  [Type fartay | Jan |Feb [Mar| Apr | Mai | Jun | Jul |Aug |Sep | Okt |Nov|Des |Totalt| |1.Tert.[2.Tert |3.Tert. | - Halvar2- Halvar

Fiskefartay | 31| 27] 46 37| 30| 26 18 27 29 42 33 19 365 | 141 101 123 197 168
° Re ports Frifidsfartey| 16| 17 420 56 265 369 638) 332 183 141 57| 33) 2145/ | 131] 1600, 414 761 1384
Yrkesfartey | 160) 222| 225 226| 184 243) 256] 305) 250 219 276) 263 2829| | 833 988 1008 1260 1569
Annet 1208 9 3 13 14 15 221 4 1 100 7 125 29 64 32 56 69

Alle KRS Total 219] 271) 322) 322| 497) 648 927| GB6| 466) 413 376| 322| 5464) | 1134 2753 1977 2214 3190
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Recommendations: Alerting and
Notification

Technological recommendations

>
>

YV V V V VY

Easier functionality on emergency equipment, less information, standardization is important

Too many different system (integration of systems, use of daily systems such as the chart plotter also for
alarm and notification)

Receipt back to the sender of received alarm

Position data as standard integrated in emergency equipment (suits, lifeboats, rafts, etc.)

Higher focus on mobile equipment, also recommended regulated in to GMDSS

New and better procedures for technical maintenances on equipment such as the emergency beacons

Better procedures for maintenance of safety equipment, in order to avoid false alarms (in some contexts this
counts for more than 90% of the alarms)

Organization and human recommendations

>

YV V V V

Use of 120-number, a service number, should be investigated. Frequently used within the leisure fleet in
Norway

Better knowledge on communication limitations, should be part of the SAR-training courses.

Better understanding of cultural differences as well as organizational barriers

Establish procedures for vessels sailing in the northern waters, that not have the expertise on board
Establish back-up resources regarding interpretation services
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Activities in the oce

MARINTEK. Stenberg/Rokseth




Ambassador Platform for g
APNorway warwey {esa

* The ArcticSat feasibillity structure
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The feasibility study is aimed at addressing the following needs expressed by
the different user communities:

o= g -
Open Competition: Improved Situational 1
Awareness in the Arctic Rre you piatining to
Gobackto

Submit 2 prappsal?.

S

1. Reliable data provision regarding Arctic conditions and availability of
infrastructure, including ice thickness and dynamics, Arctic sea routes,
seasonal forecasts, etc.

2. Reliable communication and positioning mechanisms, in particular
broadband communications and positioning of ships and helicopters.

3. Monitoring mechanisms assessing the environmental impact of an
increase in Arctic operations. Three space-based capabilities are relevant
for integration into the potential services:

* Earth Observation data: for assessment of ice conditions and

e meteorology / sea-state.

*  GNSS signals: for tracking of ships and helicopters, and support to

search and rescue operations.

* Satellite communications, covering the lack of terrestrial

infrastructure in many areas, and acting as an enabler of other
services (data transmission, search and rescue, etc.).
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ARCTICSAT

Optimising situational awareness in the Arctic
through integrated space technologies

Volume 2 - Financial, Management and
Administrative Proposal to ESA

In response to
Invitation to Tender

AO/1-7446/13/NLIAD

Submitted by MARINTEK

. ©...  MARINTEK

s | ASTRIUM crervencer

KONGSBERG [T - —
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ARCTICSAT

Optimising situational awareness in the Arctic
through integrated space technologies

Volume 1 — Technical Proposal to ESA

In response to
Invitation to Tender
AN -T446M13NLAD

Submitted by MARINTEK

l ~ MARINTEK
KONGSRFREG m-wﬁn‘-ﬁ {--" ASTR’UM KYSTVERKET
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Situational Awareness: Key elements

External data,
expertise

SATCOMS Satellite Positioning

Virtual Operations Positions of all

players
oom Situational

Awarenessin the
Arctic
*Operational efficiency

*Hazard risk mitigation
*Emergency preparedness

'

Met-ice-ocean nowcasts,
forecasts & hazard alerts

Earth Observation
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Situational Awareness in the Arctic

Our own initial assessment suggests that situational awareness
depends on three critical applications of space technologies, namely:

1. Effective communications to enable a complete virtual view of
operations based on standards, compliant protocols and availability
of all required data sources and information, allowing efficient and
effective decision making, effectively mitigating the remoteness of
the activities.

2. The ability to access existing and locally forecasted met-ice-ocean
conditions (including hazards) over the field of operations, and
upstream where potential hazards exist for dynamic risk assessment;

3. To monitor and be able to act upon the positions of all players, so
that these can be deployed and monitored effectively for situational
awareness, particularly in relation to efficiency and safety,
emergency preparedness and compliance with relevant agreements
and legislation.
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Letter of Support

Sigle/Page | aviof 2

* Norsk Romsenter rrrppay W ionsme

PO Box 113 Skeyen

M-0212 Oslo, Morway
Telephome: 447 2251 1800
Tebefux: 4T 251 IR0l
weh: hitp:{'www spacecentre.no’

TilTos Magali Vaissiens
Director of Telecommunication and [negrated A pplications
ESTEC
Fax: + 3171 565 4598

Copy: Cecilia Blacker Sy
Head of Flanning, Management Suppon
and Coordination Office (TIA-M)
ESA Hesdguariers
Fax; = 31 71 565 4598

Ralf Huber
Head of the TIA-A Project Management Suppont Office

ESTEC
Fax: + 31 71 565 6649

DatoDate: 06052003

Fra/From: Rimne Sandbakken
Morwegian Space Centre

Subject: ARTES Programme Element 20 - Authorisathon of funding

In accordance with the reguirement of amticle 4.3 of the Specific Implementing Rules for ARTES element 201,
the Delegation of Norway authorises 5¢ the funding to be drawn from owr financial contribution o
ARTES element 3 for an amount of Eurcs in Favour of the following Norweginn companies for their
activities related to the AncticSat proposal Trom Marintek for ESA ITT # 7446 "Improved situational awarensss
in the Archic”:

Company

Marintek

Kongsherg Satellite Services
Kongsberg Seatex

Norwieglan Coastal Adminsiration
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Lettor of Intent

ARCTICSAT ¢

Letter of Intent
regarding project proposal "ArcticSAT -

M r i t i 2 1 Optimizing situational awareness in the Arctic through integrated space t

Paritim21, which = a comprebenzive martime research and Innowation sirategy cevdoped By the indust
[ i 8
Groap’ for this project proposal in ressonss 1 thi Eorapan Seate Agi
Situational Awaresess In the drctic,

nologies

¥ al

Merwugian f dusiry and Trade, herehy

irms its participation in the ‘Project fe

N

der 12,148 01 Improwed

al spate-Based 4 irvies B
WEA R reirasiment for human
ties, b particuisr of & gas, shpging. toursm, search &
e g wel as insuranoe. Al Bese weclors are neguinng
NEl SWIIENEEE i TR At
the different wer som

15 3 1r

and ke ArcticSAT shudy bs pemed at

8 provision regarding det
Arcticses routes,

conditiors avd auallability of Indrastrucey
hore casts, eic

HCSAT in dewideping the cepl around sty
e comvinced that the project will provide an opport:

of its ‘Project Relorence Growg' for the prajec
participabe in phone conferencefx) and wierkshopds| and by th

the defi

can be uzed ta defin

F requirements for srctic
requirements on s pace-bome ca

Providing input on the developed concepafz) In terms of
based on espected performance w.r.L. reguiremes and o

ir walugfappropriatancss as & &0
atieral snarios

Fraject Redenance GRoup' w
i nioes 1o the 'Project Bty
and the consequen tes and potentinlx of the n

Thee ArcticSAT "Projecy Execut

Rangsberg Satelite Servicas {KEAT], Kongsherg Seatas, T

Viours smeenety, -

i

Erlk Dyrioren, Pingram Manager Mariine 21
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Cover letter

MARINTEK Horeth Wi aiinh Torksinguinrirart 45
Wimemgise Ka-ms Teghrcks Smearts w1irse

PO L125 P v

e ]

Thi Lenmrad AEgsTry Lfice e}

ADY-T446/13/NL/AD ARTES 200

e
UL R i 35

“imiproved shtuational awareness in the Anctic” AL Nearahaay

THE EURDPEAN SFACE RESEARCH AND TECHNOLDGY CENTRE Tibighown =47 454 15 000
b e e -8 MERTRE

Kepleriaan 1 Teletur +4] TAGSTA

2201 AZ Moordwiik PR — .-‘-.,....= -

8 T Tk o
The Netherlanas o k3 W D537 167 520
lﬁ SINTEF

o et Cur rel Preject po. | Fie code Duts

AT ENLIAD b3y Fjpmrs Praject { Fl code T3

For tiom of Ms. Andi

Dear Madam,

Subject: ITT AD/1-T846/13, AD

Improved Situational Awareness in the Arctic

BARINTEE i pléssed 1o submit its Firm Fiked Price (FFP) proposal entitied "ArctcSATY in responss o
the above referenced Invitation to Tender.

In s{cordance with the [TT, this proposal ¥ submitted in 8 (edght) paper copies and B [eight] pdf
searchable, non-copyrighted or password protected USE sticks

The proposal comprises the follwing:

1. This cover letter dated 13 mai 2003 phus its Annex and attachment cortaining statemants.
signed by the Delegates represanting Norway and UK, autharizing the Agency to fund the
quoted price from their contribution ta the ARTES 20 Programma

2. Volume 1- Technical Propaosal

3, Volume 2- Financial, Management and Administrative Proposal

1. Price, Price and Bidding Team Information

Far this activity, led by MARINTEE, the team offers the combined expertize of MARINTEE, KGHESIJETE
Satellite Services AS, Kongsberg Seatex 45, The Norwegian Coastal Adminisiration, GeoCento Ltd,
British Antarctic Survey and Astrium Lid,

In compdiance with the ITT reguirements, MARINTEX cffers a total Firm Fied Price of three hundred
thousand euro (300 000 £}

The Firm Fixed Price breakdown information and bidding team detsils are as shown in the following
table:

Feosamis Operator ilddiren Large EMITS ESAF2 | ES AP Price

Manr and & ponle] SME RfLL Blddei Bl b eidai Coadlrs

egal marure dhituil isegratar | Csle Code Code EEURK

MARINTER -

Puibli Rewanch \ 2 ;:'I"r'm N N G00S | TO000HE] 4 | 10080342 1% | Morsey

Insrie |l i —
L Validity

In Bocordance with the ITT the Tender remains valid urtil the 157 of September 2003, oorrespanding 19
4 {four] months after the closing date of the ITT

3. Compliance

MARINTEE confemns that the techrical and management reguirements of the ITT, including the
requiremenis af the Statement af Wark [SoW), will be met, and furthesmare confirms that the contract
corditicns are read. understood and accepted, and that sales conditions of MARINTEE do nat apply. &
list of Backgrownd Intelectual Property Rights, as ourrently known, & provided in Appentix | of the
Finamcial, Management and Administrative Praposal,

MARINTEK confirms complance with the "Eey Acceptance Factors” listed in the ITT cover letter and
that the infosmation requested is prosided aither = this cover letter of in its sqgoed Annex.

i, Geographicsl Distribution

Coumiry | Mamse af spndérer subcontractar

Amaust o il fual ammiiim
of tender

oWy MARMNTEE,

Kaongsherg Saielli Servipes,
Barngabeng Seatex,

Maorsepian Coastal Adwinistration
T CeeniCemio Lid,

Eomgdom Astraam Sapellites Lad,

British Astareis: Survey
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ARCTICSAT

Optimising situational in the Arctic
through integrated space technologies

Volume 1 - Technical Proposal to ESA

In response to
Invitation to Tender
A0/1-T446/13/NLJAD

Submitted by MARINTEK

MARINTEK
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6 Table of Compliance with the SoW: Technical ltems
GEN = General raquirements
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PRD = Proposal documentation requinament

FC = Fully Comgliant
P = Pariially Compilant
NC = Non-Compiant

Reqgulra-
ment 1D

Requirement Description

comments| Statement of
Complancs

(=

1?!1m:fstulmzanrlrmmumlmnum

endersianding of the background and mothation of the objecie
of the feasbiity sudy as wel as of the scope and the fasks of
the acttlty.

Tre Tenderer shal submit a stedy plan, in the form of 2 Sow
chart, shosing the logic of Be envisaged work D unoertaken.
Formerrone, he Tendersy shall pressnt an owerdsw of the
processes and methodoiogies which wil be used during the
feasihily shudy i amve ai the reguined nesulls of e study and
ndiviouasl tazks.

-3

The Tersferer shall make clear in this proposal which service

prTSion valie chain Wil be acdressed In the Feasibany Study.

Thiz shal incude the wsers and stakeholders reievant for this
senvice provision e chan.

The Terder shal submit an infal elaboradon, a5 far as
practicabie, o e requisd N the Statement of
ok

The Tenoensr shall Subm & siement of compeance 1o e E3A
‘Work Eiafemend. cisarly defining any propossd deviation with
the retevant justfcation in mairy fom.

Thits chagier 3+

rth:T:nn:r:lhtnd mmmmﬁﬂmﬂlnﬂmﬂ
Froperly or Third Parfy ProducksFights, the Tenderer shal
mnmmlzumsmnuﬁmmm The
impact of iz approach on e technical activiies and resuling
preducts - a5 well astheir usage — shal be Indicated.

Ese Financial,
Waragement

Acminisradve

The Tenderer shal invoive af least one service provider and may
Imvohee specific wsers [ siakeholders.

Chapler£.3.3 FG
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Optimising situational awareness in the Arctic
through integrated space technologies

Volume 2 - Financial, Management and
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Business cases

Other UAV EO Satellite METEO Other Galileo EO Satellite Rescue
Supporting System Supporting System Authorities
Infrastructure Leaser Sensors Infrastructure EGNOS
Local
Other Data UAV Sensor | | EO Services METEO National Other GNSS EO Services | | AIS System SR Sy
Proc. Processing Servi Rescue Services Services SP SP
ervices "
Authorities
JL 1T 1L 1T
L 3 L 3
Satcom SP “Oil spill” ~ SatCom SP e-Nav ~] SHIPSor
:\> Service —— Regional :\> Service f——] other crafts

Provider Centre Provider

e ss;;(:om Camiie OIL Co e-Nav Other Inmarsat SP
Suppli Hardware Communications

upplier HQ (e.g. VHF)
Manufacturer
Software Oil Co e-Nav Inmarsat
Insurers Software System
Supplien Manufacturer

Mature

| —
I:I Emerging
I:I Non-existent

OIL SPILL Application e-Navigation Application
Emerging

Non-existent

HRERE
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7.2 Work Package Descriptions Appendix lll: CURRICULA VITAE of Project Managers and WP
Thea folowing wWork package’s deserptions are compeant to the [siightly modned) PSS-A20 Leaders
form.
Kay Endre Fjartoft (General Project Manager and WPTOD leader)
WORK PACKAGE DESCRIPTION
SUMMARY: K3y Flomaft has bean 3 Senior Ressarch Sclentist 3t MARINTEX since 1995, and s
- curTerity Ressarch Manager & the deparment of Mamime where
he ks leading an RTD feam of about 15 receanchars specillzed in logistcs, mantime
WP Tl User and Siakeholder Anaiysis and Usar Requirements: Dafinition | Is50e 10 communications and Imegrated operations. He has bean leading and participating In
numerous RTD projects, malnly covering sofftware anchitecture and developments,
Confractor MARINTEK w saege port community & and eommurications
start KO start Oate: ™ n and the ol § gas businese sechors. Previous’y he has ao. been
Event working 3 2 sallor within the fichery and the fransport Tright sector, where he 3o
Was co-owner of 3 deep sea frawler. Kay has published several papers and arbices
PRM-1 End Date: T3 mainly focusing marime commanicalions, software archifisciure and Ingslks
Event mmmmmwmawmmngmmm
we Beats Kvamstan hton Certer.
hianager HAME- Ky Encire Florott
Purpose:  To AITC Usars ANt SlERenorers who Wil Genest fom Inproved DATE OFBIRTH: 1051967
u&”&%ﬁn:mmmmmmtmmmmm AT i
NpUiE 1. SoWd Tr A7 SAE TALIAD ;
2. Reference documents FAMILY: Maier), three s
3 Resuits from DEvious Tjects (ArcCOM, MarCom, MarSafe Noth) LANGUAGES: Scandinavian and Engllsh
Tasks: = WP 110— Siakehoider oveniew -
POSMION Fisaarch Manager at MARINTEK, Marttime Transport
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