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Maritime industry trends

What's driving demand for maritime satellite communications? ))\
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The landscape of shipping is changing faster than ever
FrEMERKES URENBERR

Traditional shipping Digital shipping Smart shipping Autonomous vessel
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The data drive

Big-Data is transforming-business-

0.05 2,800

200

Sensors in @ modern main
engine room measuring
temperature and pressure

7,000

Channéls monitored on

= alarms
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2TB

pic]:)

Data stored every day from
the main control system of
a Triple E vessel

100 days by a
modern vessel

E;

-~E for situational awarenéss and

Data generated every -

Seconds between = Sensors hardwired Data tags
_each“motion ~ into the Triple E on modern
~ measurement on a vessel’s main control vessel
ship system
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the Triple :

&

,w"’ cost savings

»

$6000 Saving per

30TB vessel per month

Transmitted by Maersk
line fleet over satellite
link every month

Source: Maersk Group
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Inmarsat Business
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Inmarsat Fleet
Geostationary orbit: 35,786km
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Generational change of Inmarsat’s satellites
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Inmarsat Maritime broadband portfolio

Satellite connectivity for all vessels

> Inmarsat enables the
maritime industry to stay
connected with a broad
portfolio of voice and data
services

> Fleet Xpress has been
designed for customers
looking for high-speed
broadband connectivity

FleetBroadband Fleet Xpress

Maritime broadband services



Portfolio use cases

Use case E-mail, voice Entry internet Medium Advanced
internet internet
_ Fleet One FleetBroadband FleetBroadband Fleet Xpress

Business email, voice

Crew messaging (email /

chat) Yes Yes Yes Yes
ECDIS/ERP/PMS synch Yes Yes Yes
Social media Yes Yes Yes
Light browsing/prepaid Yes Yes
VPN/ remote access Yes Yes
System monitoring Yes Yes
High usage browsing Yes
Engine monitoring Yes
Managed services Yes
Cloud solutions Yes
Business applications Yes

On-demand bandwidth Yes
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What is Global Xpress KA Ag3%7?
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$1.6bn

Global broadband Global Xpress ,
network satellites ¥”  am on each satellite
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Inmarsat Global Xpress

One high speed network, one trusted provider, one seamless global solution

> Inmarsat FhNSRBERFE > EHEOEEEE,MHEIL KEZ D)
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Global Xpress ARz

> Inmarsat £ AR EE£I1-5 satellites (=58+ FENEEAER)
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Fleet Xpress AR5
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The Fleet Xpress Solution : ;&
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Empowerlng viaritime community S01utions



Fleet Xpress

Global Express [GlFleet Boradband AY%H & 48 B8
> GXHY/8EAR55RNFleet Xpress

- GX &l
~GX
. iDirect core module included ‘N
/7 \

- WEBEERE
(Network management device) NSD
- Inmarsat =M A S5core services
- DHEBERIBERSVAS
> LEME ax
- GX (KAKRER ) MESRIZIKER
- FB (LKE ) WEBHNEIKESE

NSD

Inmarsat Core Network

© Copyright Inmarsat Global Limited 2014 -
confidential



Fleet Xpress
it
> HEIEXN A% A Redundant

- Dual Teleport design
- BHXS  BREERGAENEH

> OJPlRE{SE=Y EExpandable
F£(hH AN ?) BMIDECPFEERN RSHRHEIINIBES S

Ka-band satellites can be added as needed
> M EE % ZERFleetBroadband &R
- GXIM B o i B
- DEREYE . BFEXIN . BHKRS - BEZARES, MEBTILECGXIEEZHNIE
iR & ARS

- 58E %% (no extra data or voice charges)

© Copyright Inmarsat Global Limited
2014 |



Fleet Xpress

Internet Access
SMEE - RIEI WD
I 48 R INR AR A5
Fr 2R A R I U R PRV B 57
AFZEIMRBEE TR (1S - Skype, Viber, What's App, etc...)

% K 1EE BRZSMulti-line Voice Service
FFREAARNEBEZ A LURBEE N R RFANBE
Smart phone apps will enhance service
RERIEBIESE
AERAZERENE (no impact on data traffic)
VAT & VolPRF

Video Chat
REEZMIENNMRS

© Copyright Inmarsat Global Limited 2014



Fleet Xpress coverage

160* 100" 60" A(

D I-5F2 D I-5F1 D I-5F3 D '\|‘75M D Ic-;ucxjg»;!ulnml

Fleet Xpress network avoilable B Extendable Fleet Xpress
over ot least 99% of this orea coverege via steerable beoms

This mop depicts Inmarsat’s expected coverage following the commerciol introduction of Inmarsot-5 F4 (1-5 F4),
which is scheduled to be lounched in 2017. The position of -5 F4 shown in this map is indicative only. This mop
does not represent o guarantee of servi t Xpress coveroge November 2016




Fleet Xpress equipment — GX terminal

Photos from installed ships

T

JRC JUE-60

GT:36,000 dry bulk carrier Cohan d008K

5,200 unit Pure Car Carrier

Intellian GX100
GT:136,000 dry bulk carrier

13



Fleet Xpress equipment — Below deck equipment(Rack)

Mount units on 18U/19 inch rack

Bold module: standard unit

GX ACU
(Antenna Control Unit)

FBB BDU space
HP Switch (Option)

Wti PDU
(Power Distribution Unit)
Infinity (Option)

Cisco 2901
INSD (Dell R420xr)

Space for UPS

Rack SQEC
H:200mm x W:600mm x D:600mm

Weight: 43kg
19" free —standing cabinet with IP20 protection
Rack color RALS005 (black)

Maximum recommended load = 300kg

From Vessel AC Power

14



Photos from installed ships
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Why is Fleet Xpress so unique?

A new standard in maritime communications

)
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Fleet Xpress service 22744
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OFFSHORE

Key
NSD - Network Service Device
LES - Land Earth Station
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Five powerful sets of benefits that together make Fleet Xpress unique

CONTINUOUS CONNECTIVITY

O TN

l J \ GUARANTEED PERFORMANCE
A new
BUSINESS APPLICATIONS standard in
maritime

communications

" CONTROLLED COSTS

}/

FULLY MANAGED SERVICE ‘-



CONTINUOUS
CONNECTIVITY

>

HE-RFBRENZESEZEHER, SRS LBEEE
BIEMRETNEERMKRZBRERZEHER -

AT KEZEEZEE S %EAIGlobal Xpress“ﬂf’tﬁz&,mBEMLEE’J
FleetBroadband & F3 48 B XUt B 1L I 1,

XEBHBERENHE, RERFXKER L



L 2

Service level agreements Rz 491589 0] At
99.5% : Global Xpress
99.9% : Fleet Xpress
> 95% : EFE/EZERFE ( Committed Information Rate )

¢~ N GUARANTEED
' o\ PERFORMANCE
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FULLY MANAGED
SERVICE
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BUSINESS
APPLICATIONS

>
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Fleet Xpress BB EERARH F —EEIFMNERRTE
mal ABMRIEM A TR E S %

Bl BY32 0% BE X B2 7% (Real-time performance monitoring) a &
88 M 4 12 (condition based maintenance service), VLBV RS
RARVAE R, BN B IRF B BN AR, HE 2EE A BB A AT

RE L=, R &L, A MRV IREMPE N cyber threats
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Fleet Xpress Performance

A new standard in maritime communications
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October 2016 — North Passage — Heavy Lift vessel

96.2

Last GX Satellite

GX NET Availability (%) Total Availability including FB (%)

2 AT = - o 2E e

Average Latency (ms) % of time online on GX

Switches to FB Beam Switches

1 = 87 7 " 96 0 Core |'-.1cu:1|_|0|e Version

Mazx CM CPU 30 min period GB Uploaded CM not responding

Latency + important events Vessel Tracker by Beam Number
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Car Carrier - Atlantic Crossing — 2 weeks in Jan 2017

> 7 beam handovers, 1 satellite handover - 71 GB downloaded, 30 GB uploaded

100

GX NET Availability (%)

0

OTA Packet Loss (%)

Auerage lmeﬂcy (ms) _ _ OT“'”“"m"

Max C Mt PU U min period

Latency + important events
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Vessel Tracker by Beam Number
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CORP and CREW Bandwidth Utilization
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DOWNLOAD SPEED

115391 - CESI GLADSTONE

Visual fractures in the graph may appear. and is caused by temporary unavailable information from our database. This does not indicate that the VSAT has lostits connection.

DOVYNSTREAM TRAFFIC (Kbps)

| 4

l\h

1500

1000 —]

{ll.

T,

A

TIME

TOTAL DOWNLOADED

(21/05/2017 23:16 - 20/06/2017F 23:16)

134.21 GB
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November 30, 2017

MOLSMART SHIF PROJECT

MOL Succeeds in ‘Visualization at Sea,’

Marking a Step toward Remote Vessel Operation Technology
- Sharing Voyage Data Recorder (VDR) Data with Onshore,
Enhancing Safe Operation -

TOKYO—Mitsui O.S.K. Lines, Ltd. (MOL; President & CEQ: Junichiro Ikeda) today announced a joint
success with JSAT MOBILE Communications Inc. (President & CEO: Eiichi Yoda, Headquarters:
Minato-ku, Tokyo) in building a network that shares data recorded in sharing Voyage Data Recorder

(VDR) by using Fleet Express provided by Inmarsat, a high-capacity, high-speed satellite
telecommunication service.



l VSAT INSTALLATION STATUS: YE 2017 VERSUS H1 2018

VSAT installation status: YE 2017 versus H1 2018
Euroconsult estimates that 23,020 VSAT were installed at YE 2017. The

W5SAT market has shown a steady and accelerating growth in the last MUMEER OF INSTALLED VSAT 2016 - 20719
years and is expected to accelerate in the coming 5 years. Most of the = i
currently installed VSAT are operating in Ku-band (around 17,000 of
them). The rest being split between C-band (as a legacy technology used

in maritime communications) and Ka-band which is gaining market 0,000 +2,030
interest. mwo ———————
At H1 2018, Euroconsult estimates that the total number of V5AT is 20,000
estimated around 25,050 VSAT terminals cperated. Figure £2 shows 15,000
that the market is witnessing a switch as since 2017 and 2018 more Ka- Lo,oon
band than Ku-band terminals are being installed and activated. As 00

the study will show in the second part of the presemtation, the new Ka-

band installations are being driven by the accelerating installation of FX HAEHL M06H2 HATHL MNTHZ MISH1 2018 HZ 2019 H1 2019 M2
solutions by Inmarsat (Inmarsat being the main provider of Ka-band
technology. O3B also provides Ka-band but is estimated to have installed W ku-band N Ka-band M C-band

less than 50 terminals at H1 2018).

TRANSITION FROM MSS TO TRANSITION FROM MSS TO i
NET ADDITIONAL VSAT 2015 - 2020

00 6,000 3,000
0% 5,000 3500
[ 4,000 2 000
0% 3,000 1,500
20% £000 1000
0P e o
"‘b OBt ’ HZ M1 H2 M1 HZ
.ﬁ".ﬁ".ﬁ'f 016 T 200 08 2018 015 HA 2006 H2 2017 M1 2017 HZ 2008 M1 2018 H2 2009 H1 2019 HZ
SAT B Active Broadband EXpress Link M Fleet Npress M Ku-band M Ka-band B C-band

UFDATE OM VSAT MARITIME MARKET SHARE AND INSTALLATION RATE
EURCCOMEULT 20168— COMFIDENTIAL



I CONCLUSION

* Inmarsat Fleet Xpress (FX) terminals stand for 60% of the

maritime VSAT installation in H1 2018. With more than 1,500 FX
terminals installed in H1 2018, the solution represented more than half
of the 2,550 installations.

Migrations from M55 broadband to VSAT terminals have been the
main driver, with more than 1,200 migrations, in H1 2018. The
decrease in capacity price, has a growing impact on VSAT solutions.
For a similar bandwidth level, VSAT packages are becoming more
affordable than large M55 broadband packages. Also, around 800 new
built vessels have been equipped with VSAT solutions. Im total.
Inmarsat has been able to capture more than half of these new
VSAT customers.

FX tremendous growth has also been driven by vessel migration
from Inmarsat’s Xpress Link (XL) terminals to FX, representing
370 vessels. Inmarsat continue to migrate customers to the new Ka-
band solution with almost 400 migrations per semesters.

Competition level is increasing in the VSAT market and more
customers migrate from one solution to ancther In H1 2018, 500
vessels have changed their VSAT terminal, and 100 chose FX solution.

@ UPDATE OM VSAT MARITIME MARKET SHARE AND INSTALLATION RATE

ELRRCROOMISLILT 301 B~ COMFIDENTIAL

FX SHARE OF THE VSAT

INSTALLATION, IM H1 2018

Total
2,653

Other
solutions

1,016

Total installations in the
market

VSAT INSTALLATION,

DRIVERS, IM H1 2018

Total
2,553

Total installations in the
market
B Mew buit vessels

WYesels rrigration from M5
to VEAT

EVessels rrigration from VSAT-
to-WSAT

Vsl decomissioned
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Inmarsat Fleet Secure (UTM cyber) service

Coming soon
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How mature is the maritime
sectors approach to
maritime security?

Key Findings:

80

« Notable maritime cyber security
50 Lo . VOSSNSO, PRI S breaches and limited resilience
g IR - L ‘ measures highlight lack of

| maturity in respondent’s
answers

processes could be improved

20 I : | 87% believe their security

Laggards Starters  Progressives Leaders




What are the biggest security challenges associated with
IoT solutions within your organisation?

Key Finding:
Data storage and collection is seen as

biggest security challenge for IoT
solutions




e,
e
-
| -
o
o
W
| -
-
O
D
n
-
D
L
™

(O
o Y
bt
S ©
Q
(@)
c e
— Q
g =
(0p)
O D
allla'd




7 7 7) ]0 7
7 /s 0// 9 0 () 7 0,
Fleet Secure ™ 001, ey, g0, % gy 0, 2
On,, 000 o % ’o} 0p,, ©

7,

(9) 7, (%) (&)

- e O, 2 M0 ", o1y, %, % %, %
0, © 0, © 10 (7) 00 0,
nirie 'éd danagemen 010, %0y, Vory %, Zoge. ey, %, 20
%, %, %01, %, 100, "%,
%, 000, %, Q01 B ), "0
//]00 //00 /]00,0 /0/0 ) 0]”0}

v

(Z/ 7 Q 919
0//,/ Oog . 0//// ’07/0,/ 0’/// ’0/0] 0 7,
(/]00 7, 2, 00} /O 00]00 /O/ 00/0 0 /// 4
PR ) 20p,,. %% % 01y,, "%, 7000, "% 2 0 2
-1 B s Oy, D ligs,  Ox 04 %, ©, 015, 0, 7

2 ’00/ Oo/ 000/ 7 ///, 17, 2, 71/00 /’/// ////0 % 2,
// U// “© s 770/,/0 000 % o1 00/// 00, 000// 00/ 000]0/ 02/0 /000] 00/,0 00 /06

. U %, Moy, % 0,, 2, 0 0. ‘0] 2) 1o )
0 e, 9, o, % g 7 % 0g,, 0 %, 0, 0, %, 70
o 7 7, 0 2) 01, 7, “0p 5 2 s Mg Y. D {

PR 0, //00 //// 0///h 00/ . Olllln 0 Oon’— 1] %) 0]]0 2 s 7 i % /0]]0

-

<=

24/TNETWORK CYBERRISK  INTEGRATEDIN  BANDWIDTH COST
PROTECTION VISIBILTY FLEET XPRESS UNAFFECTED




Fleet Secure UTM zone of protection for Fleet Xpress

FLEET SECURE

OFFSHORE ONSHORE



The landscape of threats has evolved and antivirus software alone cannot
defend the ships network against malicious cyber attacks

@ € - T2 {8

NOADDITIONAL MULTI-LAYERED  OVERSIGHTOF PORTALVIEWOF SUPPORTEDBY LOW BANDWIDTH TAILORED FOR
HARDWARE SECURITY ALLENDPOINTS SECURITY ALERTS 24/7 S0C CONSUMPTION MARITIME
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Say getting data off

Average shlpowner

spend onA0T ‘ the ship in real-time o
solutjens ovet the consumption monitoring P: is biggest obstacle to e,
three years by 2023 to meet IoT adoption

emissions regulations

Source: Industrial IoT: Land and Seff
Picture: Courtesy of Rolls-Royce Marine



How advanced is the
maritime sector’s approach

to using IoT data?

.........................................................

Key Findings:

Data will be used by 43% of
respondents for improving
health and safety

Getting access to real-time data
is big obstacle to data usage —

still time lag between collection
and usage




Solving a real challenge
Why Fleet Data?

Challenge

Ship operators intending to
ramp up in IoT L
infrastructure development
and digital practices have
been facing the difficulty of
aggregating vessel data on- their own data via a secure
board and getting it — platform that is easily and
efficiently onshore in a fleet == fully scalable, fleet-wide
wide scalable way. === !

ship-to shore automation
solution allowing ship
operators and managers to
access, control and exploit
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Fleet Data — how does it work inmarsat

A 6-step intelligent and cost efficient ship-2-shore data solution

1. AFleet Data loT infrastructure collects on-board vessel data

2. Datais pre-processed on board and saved in reports

3. Variable number of reports (up to unlimited) can be transferred to shore
4. Data is stored on a Fleet Data server on-shore

5. Data is extracted from the Fleet Data server via an API

6. Data can be easily shared with third party analytics applications and service providers
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DATASTREAM

1. Collect ! D)
iInmarsat

Fleet Data IoT infrastructure collects on-board vessel data

S
a &\\\\\\ »
Connectivity modules
» 4
. . VSAT / FBB H r
« Data is collected via a Vessel Remote Server (VRS) Onboard server I VRS S
(mini VDR technology) - DA : n% T
Router
Firewall / Gateway
TeChn|ca| support Y I . VRS management server
- . R . Vessel Remote Server (VRS 002) \E i
- Installation is supported and checked by specialized —— . , &
- — o o Notwork data |
technical support team —> SN R <+ o Data server
Installation time A r

User applications

‘

e

- Installation time is 1-2 days and is locally performed by
the global authorized service network of (600 certified

technicians). Ter. i -
Serial data Analog data Digital data |

from sensors . from sensors. ! from sensors.
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2. Select

Data is pre-processed onboard and saved in reports

Reports are fully customizable

* Selected Data Tags
Sample interval (down to 1 second)
Pre-processing

- First value - Last value
Minimum — Maximum
Trend
Mean - Circular mean
Standard deviation - Circular standard deviation
Transfer interval (down to 1 minute)
Unlimited reports can be made

@) seLECT
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DATASTREAM
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inmarsat

W Telemetry Report Laamend
Report settings Data sources
Active: v 3 [ Generators
+ [IGENERATOR _AUX1_POWER1 (Serial - - Not Active [RDI-A])
Name: NavigabonData 4 [ IGENERATOR _AUX1_POWER2 (Serial - - Not Active [RDI-A])
# || GENERATOR _AUX2_POWER 1 (Serial - - Not Active [RDI-A])
Descrpton: Navigation Data © [TIGENERATOR_AUX2_POWER2 (Serial - - Not Active (RDI-A])
# [ |GENERATOR _AUX3_POWER 1 (Serial - - Not Active [RDI-A])
Reports per day: |6 (interval: 4 hours) - # [ /GENERATOR _AUX3_POWER? (Serial - - Not Active [RDI-A])

UTC Synchronization

EXTRACT

Sample window size

Hours: 0 Mnutes: 5 Seconds: 0
[previous vaidsze | [ Nextvaid sze

Samples per report: 48

Report destnation

Destriation name: | SFTP_Server_1 Ml

Desaripon: SFTP Server

# |_|GENERATOR _SHAFT_POWER1 (Serial - - Not Active [RDI-A])
3 [TIGENERATOR _SHAFT_POWER2 (Serial - - Not Active [RDI-A])

= [Heel

# [HEEL (Serial - - Not Active [X])

= [ Man engne

# [CIMe_FUEL_RLOW (Serial - - Not Active [X])

# [[IME_FUEL_FLOW_TOTAL (Serial - - Not Actve [X])
# [ IME_FUBL_TL_FLOW (Serial - - Not Active [X])

= [IME_FUEL_IL_TEMP (Serial - - Not Actve [X])

% [IME_FUBL_OL_FLOW (Serial - -Not Active [X])

+ [IME_FUEL_OL_TEMP (Serial - - Not Active [X])

= [ViNavigaton

@ (V100G (Serial - -Not Active [COG true (VTG)])

 [V/DPT_TRN (Senial - - Not Actve [Depth (DPT)])

3 [V HOT (Serial - - Not Actve [Headng true (HOT)])

& [(VILAT (Serial - - Not Active [Latitude (GGA)])

# [VILONG (Serial - - Not Active [Longitude (GGA)])

4 (V/ROT (Seral - - Not Active [Rate of turn (ROT)])

# [V/RSA (Serial - - Not Active [Rudder Angle (ANZRSA)])

& [J/RSA_C (Serial - - Not Active [Rudder Order (PANZRST)])

# [//SOGOX (Seral - - Not Active [SOG (VTG)])

3 [V)WIND_SPEED R (Serial - - Not Active [Relative Wind Speed (MWV)])

DATASTREAM
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3. Transfer D)

Reports are transferred to shore via the Inmarsat system Inmarsat

Fleet Xpressjih

Connectivity

The Vessel Remote Severs (VRS) is connected to

Fleet Xpress or Fleet Broadband and reports T A=
are transferred to shore at fixed intervals 2 3 <,@
(user defined). ; r s g =
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4, Store

Data is stored on the Fleet Data on-shore server
Data quality

« Inmarsat ensures data quality check upon data receipt in the Fleet Data server on-
shore.

Remote data report configuration

« Data reports can be customized and modified from shore (an updated report
configuration file is loaded to the Fleet Data on-shore server and sent back to the
Vessel Remote Server (VRS) installed onboard).

Automated Remote Software update

« The Vessel Remote Server (VRS) software is automatically updated from shore (a
new VRS software file is sent from the Fleet Data on-shore server to the Vessel
Remote Server (VRS) installed onboard).

DATASTREAM

COLLECT SELECT TRANSFER
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5. Extract D)

Data is extracted from the Fleet Data server via an API inmarsat

API data format
« REST JSON.

User administration determines user access rights

» Vessels, sensors, time frame, data export rights, software applications.

Data hosting flexibility

« Data may also be transferred to another database.
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6. Analyse )

| - Inmarsat
Fleet Data Dashboard — Cloud-based user customisable data visualisation dashboard

M/S Danelec - Position, STW, RPM, DR, sk 4 9 . -
Pitch and Roll S L
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Defining connectivity at
sea

b))
inmarsat
maritime



