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DNV GL, Maritime Advisory - Overview

Structure Advisory
Assess response of hull structures

Verify yield, fatigue and buckling towards class rules
and international standards. Help ensure reliable and
cost-effective structural design.

Hydrodynamics & Stability

Predict and assess motions and loads for ships and
ocean structures.

Evaluate and improve performance of hull and
propeller - CFD expertise.

Safety, Risk & Reliability

Technical decision support and risk assessments for
efficient, reliable and safe ship operations. Remote
and autonomous operations are new challenges
currently being assessed

Shipping Advisory

Support customers in taking the right management ‘

decisions. Work closely with the management
throughout the maritime value chain. Offer a holistic
and independent perspective.

Noise & Vibration

Enhance comfort for crew & passengers,

improve crew performance, passenger satisfaction,
the reliability of structures, machinery and
equipment. Comply with all international regulations
- noise expertise (underwater, external)

Mechanical & Systems Engineering
Trouble-shooting, analysis, optimization and
verification of mechanical systems.

Minimize the risk for failure during installation and

. in operation. Preparing vessels for condition based

maintenance - hybrids and battery knowledge

- Life cycle mana’gemenf

Help customers ensure cost-efficient operations for
ships and offshore units-with a Ilfe -cycle
perspective.

Control systems' and cybernetics Support
customers in making=control systems reliable, by

modelling and testing-for newbu1|ds and fleet in

: operatlon
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Plight of seafarers

RN [Mission to Seafarers Sea Sunday celebrations to be breadcast ...
1z JULY 2020

Seatrade Maritime Mews - & Jul 2020
The Rewvd Canon Andrew Wright, secretary gensaral, The Mission to Seafarers, said:
“This Sea Sunday is special. We are enabling all seafarers, and those ...

Call Attention to Seafarers by Sounding Your Horm on July &

The Maritime Executive - 1 Jul 2020

“Globally there are now 400,000 seafarers who are either stranded at =23 and have
owermun their confracts or are at shore waiting to start their tours of duty.”

Seafarers still stranded 3t 523 — and more test positve
FreightWaves - 1 Jul 2020

Wiew all

250k Seafarers Stranded in Ships and Shores For Months
Schengen\izalnfo.com - G hours ago
About 250,000 seafarers have been stranded on their ships on international shores for manths now

after the Coronavirus pandemic halted air travel.

& Maersk: Authorities have declined to help cur 2eafarers
: ShippingWatch LK - & Jul 2020
Maarsk is experiencing more openings to replace is exhausted seafarers, but it is
still far from the norm, says Miels Bruus, head of Marine HR, fo ShippingWatch.

How the Covid-19 crisis has left seafarers in a desperate plight

Mew Statesman - 6 Jul 2020

Acoross the seas, ship crews were finding themselves trapped on board. Seafarers
can work 3 mazxirum of 11 months at sea, according to intemational law In ...

INTERNATIONAL English Francais Espafiol
MARITIME
ORGANIZATION Search this site el

Our Work Publications Knowledge Centre

IMO / English / Media Centre / Press Briefings / IMO endorses guidance on ensuring seafarers” access to medical
care onshore
Press Briefings

Archives
Meeting Summaries
Secretary-General
What's New
In Focus
IMO News Magazine

Multimedia

Attending IMO meetings
IMO Events IMO endorses guidance on ensuring seafarers’ access to

IMO Goodwill Maritime medical care onshore

Ambassador scheme

“Seafarers are at the heart of everything IMO does. In the
darkest hours of the pandemic, they have been selflessly
delivering the goods we all need. But their own health and
wellbeing are as important as that of anyone else. Now is time
for governments around the world to deliver for seafarers, by
ensuring they can access medical care without delay, whenever
they need it.”

-- IMO Secretary-General Kitack Lim
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Global market status

Covid-19 pandemic has led to disruption across almost every sector of the shipping industry
Annual decline in seaborne trade expected at 5.6% in full year 2020

Order book represents around 10% of the fleet (In 2009 order book was >50% of fleet)
Supply/Demand very well balanced in shipping

Owner in general have better financial liquidity (stronger earnings across the board in 2018 and 2019, less debt and
fewer NB commitments)

Scrubber retrofitting declined sharply, HSFO/LSFO spread is only 1/6 compared to the start of 2020. Energy efficiency
still in focus

Delay in annual, renewal survey or retrofitting (save cost now, survive then plan for later) - may lead to rebound in
activity later in 2020 (and potentially increasing off-hire time for the world fleet?) — competitive yard pricing could
provide an incentive to undertake retrofits if earnings remain under pressure

Further reduction in competence among our client, cost and competence — new skills - is on the agenda

Accelerated “"Green Transition” - anticipate fuel conversions, installation of wide range of new technologies to reduce
emissions. Focus on decarbonization at increased pace, alternative fuels on the agenda!

Digitalization to accelerate, including increased willingness to cooperate between Maritime stakeholders

Source: DNV GL analysis
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DNV GL’'s Energy Transition Outlook -

COVID-19 update: effect on energy demand and emissions

World final energy demand - with and without COVID-19
Units: EJ/yr

___________________ -~ NoCOVID-19
- : """ EMM Forecast with
: - COVID-19
Bl Historical
levels

1980 1990 2000 2010 2020 2030 2040 2050

©DNV GL 2020 Historical data source: IEAWEB (2019)

Energy demand:

+ A drop-off energy demand related to V-shaped economic impact
(following the IMF’s forecast of a -6% fall in world GDP in 2020)

« A lasting behavioural changes induced by the pandemic, e.g. virtual
working, lower transport needs and less active office space.

World energy-related CO, emissions - with and without COVID-19

Units: Gt CO,/yr

--- No COVID-19

—— Forecast with
COVID-19
Avoided
emissions

=75 Gt CO,

1980 1990 2000 2010 2020 2030 2040 2050

©DNV GL 2020 Historical data source: IEA WEB (2019)

Emissions:

« A similar fall in emissions due to COVID-19, with 75 GtCO, avoided
due to the pandemic.

« From a global warming perspective this ‘buys’ the world just an
additional year before the 1.5°C carbon budget is exhausted (in
2029).

« This illustrates the dimensions of the climate crisis challenge: to stay
within the Paris Agreement ambitions, the world would have to
avoid this amount of emissions every year from now to 2050. It
underlines the importance of tackling hard-to-abate demand sectors.

Note: DNV GL will release its full 2020 Energy Transition Outlook in early September 2020, along with supplementary reports on the energy transition impact on Maritime, Oil & Gas and Power &

Renewables.
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Where are the possibility for emission reduction — what is the potential?

O,

FUELS AND
ENERGY SOURCES

3 S

LOGISTICS AND

DIGITALIZATION HYDRODYNAMICS MACHINERY

Speed reduction Hull coating Machinery improvements LNG/LPG
Vessel utilization Hull-form optimization Waste heat Electrification
Vessel size Air lubrication Engine de-rating Biofuel

Alternative routes Cleaning Battery hybridization Synthetic/hydrogen etc.

0-100%

Barriers are Cost, Availability, Infrastructure and Onboard Storage

Source: DNV GL, this study
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ECO Retrofit Solutions )

ECO Retrofit identifies and implements the most effective fuel saving measures
for your individual ship

= ECO Retrofit is an independent turnkey
solution offering guidance throughout the =l
entire retrofit project B EE

= Uniquely ECO Retrofit provides highend = o
computation results for the specific vessel
and its specific operational targets in a well
established, transparent process.

ropulsion Improving Devices (PID)

Container

Propeller
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ECO Retrofit Solutions )

Prediction accuracy — Selected projects

18% -

B Savings in total resistance RT predicted by DNVGL CFD

[ Savings in total resistance RT as tested at model basin

16% -

see next slide
14% -

12% -

10% -

Saving [%]

8% -

6% -

4% -

2% -

0% -
5,700 TEU 5,000 TEU 4,600 TEU 4,300 TEU 4,600 TEU 6,750 TEU I 8,400 TEU l 8,450 TEU 8,500 TEU
Project ———

T =Td Saving comparison between CFD and model test results
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Prediction

ECO Retrofit Solutions )

accuracy - Specific project @ medium draught

1900

1700

1500

1300

RTs [kN]

1100

900

—#— original bulbous bow, RT_trial @ T=11.5m
700 4 —o— DNV GL design bulbous bow, RT_trial @ T=11.5 m

= <0 = RT savings predicted by CTO due DNV GL design bulbous bow @ T=11.5m ‘s\\ﬂb

= @ = RT savings predicted by CFD due DNV GL design bulbous bow @ T=11.5m T

500 T T T T T T T T
13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0

Speed [knots]

32%

28%

24%

20%

16%

12%

8%

relative savings to original bulbous bow

Total resistance RT prediction (Trial) @ T=11.5m
DNV-GL  Cyg8,400TEU model tests
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) Data-Driven Solutions

Accessing the data — connectivity and asset centricity — client example

Consolidation o | T
tool API's labic : I
Consolidation \ /
tool API's

Ship manager /" Ship manager

\ ip manager = dataschema ~  dataschema
AIS raptor data \ sd:tpl T //“ - _— e Ship manager by D NV G L
‘-\ \ \ [ data schema
~\ Projects  Drydocking / ot v e
AIS public data Opex / g o ystem APl « *Example of customer utilizing

Vessel‘.’availa-glily = EEvEtomARTE Veracity

Performance claims

-~ Performance
e mangement solution
/ ,." ] API's
Customer Centric / - o
Questionnaire ~ Vessel performance Energy efficiency '~ Routing system
. API's
. . Ship manager
Veracity . Customer Centric A dul: Gch:nuu
~ . performance -~
Data Management el
\ Staff retention rates
~ Ship manager
PM: -~ —
:23'{:“"' L Personnell ___ Crewdiciplinary events data schema
™~ Ship _———performance sea and .
. Owner data assets shore __ Crewexperience e
Ship manager Maintenance h \\ \'"-».,
data schema management . Crew pli ~__ Ship
\-\\ . data schema
Data from Fiol testing dataAP's Nationalities onboard Ship manager
) ) Techr.llcal performance aftenaliies onboard — .m'; .chx
outside ship
L (U s Class com plianc:
Mmanager datalschama
. = // Ship manager
" Incident performance —  data schema
organisations Vetting performance o (SR s system
- e API's
Class API's | . - Safety culture - Ship manager
_— [ S~ HSEQ parfc\ifmance b ~ data schema
~ | . ~— o
Ve SIRE coimpliance N T~ HSEQ system
/ I\ N\ \ API's
PSC perf N \ A i
P;’ frmance ,'/ \\ Charterer c?mpliance Environmenl_: 7_* ?;:&T:::::r
0\ / N\ \ o
//" I". I‘.-" N - HSEQ system
Shipmanager | Ship manager \"« Ship mlanlul;\\ Arts
data schema ‘I data schema I“‘. data schema \
\ \
Q88 API's Q88 API's Q88 API's
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Data-Driven Solutions

Track and monitor total fleet emissions

|
CO2 Emission Metric Ton by Year and Quarter

DNV-GL "~

Maritime Advisory SEAPI Energy Managment
Study
CO2 Emission Tracker

Map visualisation
of the travel paths
by fleet within the

Jan 2018 Jul 2018 Jan 2019 Jul 2019 Jan 2020 Earrstar Goograghics 510, © 2020 HERS srosott Coraraton IaSt 3 months

Vanr

2018 2019 2020

Total Fuel Consumption (tonne) Days per Vessel (days) Total Fuel Consumption (tonne) Days per Vessel (days) Total Fuel Consumption (tonne) Days per Vessel (days) TOtaI COZ
emission

102,263 297 102,523 301 17,526 51 trajectory

Fuel Consumption Metric Ton Operation Days per vessel Fuel Consumption Metric Ton Operation Days per vessal Fuel Consumption Metric Ton Operation Days per vessel

Total CO2 Emission (tonne) Distance (Nautical Mile) Total CO2 Emission (tonne) Distance (Nautical Mile)

Total CO2 Emission (tonne) Distance (Nautical Mile) summary Of tOta|

324,173 804,760 324,999 779,510 fleet activities

CO2 Emission Metric Ton Distance CO2 Emission Metric Ton Distance 55 7 558 129 ! 346 across the years

CO2 Emission Metric Ton Distance

*Features described do not include all the available datapoints and filters
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Data-Driven Solutions

Fleet benchmarking of CO2 emissions per day

= CO2 emissions
_ Vessel Type Detailed AIS Navigational Status Vessel Age Group Description
and vessel

[0 Bulk Carrier 0 - under way using engine 0-4 years
[J 1 - at anchor ] 5-9 years

DNV-GL 0 5 - moored EEE operational

Maritime Advisory SEAPI Energy Managment ‘ Gross Tonnage Category ‘ d eta | IS at

Study

. [0 20000-25000
CO2 Emission Tracker

‘ 5 200040000 ‘ individual
vessel level.

40000-45000

CO2 Emission per day by Vessel Name (tonne) Total Fuel Consumption (tonne) Duration

| Built-In filtering
39,050 1,644 panels for ease
Fuel Consumption Metric Ton Days Of Selection and

Total CO2 Emission (tonne) Distance (Nautical Mile) SI iCi n g

Average CO2 124,898 456,566

emiSSion per C0O2 Emission Metric Ton Distance
day for
individual
vessel

CO2 Emission Metric Ton by Year and Quarter

Time series

analysis of
total CO2

Ozcanzms Apr 2018 Jul 2018 Oct 2018 Jan 2019 Apr2019 Jul 2019  Oct 2019 emissions

Year
9§ |

5K
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Data-Driven Solutions

Comparison of Speed Profile vs CO2 Emissions

Vessel Name AIS Navigational Status UTC Port Time u Speed and COZ EmlSSIOn

O 0 - under way using engine .
analysis for a selected
SodE vessel

Maritime Advisory SEAPI Energy Managment

:;l;:;' Consumphion Analysis - Vi SU a I ise th e tre n d S
between speed profile
C02 Emission Metric Ton by Year, Quarter, Month and Day . .
10 and CO2 emissions

| 20!2{2020” 26;’2!2021]|

Area plot of
%20 Feb 21 Feb 22 Feb CO2 Emission
against Port

Speed Over Ground Since Previous Point by UTC Port Time Tlme

10

8

6

Line plot of
Speed against
IerrJ'=_5| 35 ki Port Time

EanhstEr Seoqrmphizs S0, 9 220 HERE, S 2020 Mciosoit Corporation

15 DNVGL®©




Conclusions

» Accelerated “"Green Transition” — anticipate fuel conversions, installation of wide range of
new technologies to reduce emissions. Focus on decarbonization at increased pace,
alternative fuels on the agenda

* Digitalization to accelerate, including increased willingness to cooperate between Maritime
stakeholders

- Data-driven solutions enables Trust and Transparency of shipping operations /
management
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Thank You

www.dnvgl.com

SAFER, SMARTER, GREENER
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