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Pathways to emissions reduction

Ship-specific assessments
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Upgrading the existing fleet will help closing the ‘green energy gap
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Source: Martin Stopford “Corona Virus, Climate Change & Smart Shipping” April 2020, updated
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What is available here and now?
Ship-specific pathways in short-term
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Full blasting + Premium low-friction coating

Antifouling + Hull cleanings

Docking 1 + Antifouling  Docking 2 + Antifouling

Antifouling + Energy saving device

Antifouling + Energy saving device + Biofuels




How to evaluate what is the optimal choice?
A fact-based approach for ship-specific assessments

Regulatory compliance (Cll, EEXI)

Cll Yearly % Difference from Reference Year
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Business case (TCO & ROI)

Jon 2022

Elements of Cost He - y Hempaguard X7/Globic 9500
ot Globic 8000 Glob‘ilcsﬂooo
§ Paint purchasing cost $435.000 $142.000 $293.000
Efficiency improvement measures p S HE G Uptront cost
E Washing cost $5.000 $5.000 $0 $ 370K
E Paint application $57.000 $8.000 $49.000
5 Repair Yard Rent $30.000 $30.000 $0
Off hire cost $73.000 $73.000 $0
R . A Diver cost $0 $18.000 -$18.000
Docking Docking g Extra costs for next DD $0 $13.000 -$13.000
2022 2023 2024 2025 2026 2027 g Additional fuel consumption(LSFO) $0 $94.000 -$94.000
7\ 7\ 7~ Pa Off Hire cost $0 $24.000 -$24.000
O A\ 4 A A\ 4 \J O 3 Fuel Cost (LSFO) 5 Years $16.298.000 $18.820.000 -$2.522.000
e CO2 emission Tons (LSFO) § Years 68.000 78.000 -10.000
Fu" blasting + Premium |0W-fricti0n Coating g Total Cost of Ownership (LSFO) § Years $16.942.000 $19.243.000 -$2.301.000
Savings over § years (LSFO) $2.301.000
- Payback
Savings Annually (LSFO) $460.200 S morihe
Antifouling + Hull cleanings Expected Paphaek Period onthe) 2
Docking 1 + Antifouling Docking 2 + Antifouling
Antifouling + Energy saving device o t | fl | H
perational proriie analysis
Antifouling + Energy saving device + Biofuels
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Upgrade impact on ClI

Performance of different coating scenarios Cll impact from each scenario

Cll Yearly % Difference from Reference Year

Before docking (fouled hull) Mid-tier antifouling
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Added power
After silicone paint app”cation (60/0) e Hempaguard X7 Spot = Globic 9500, Full - Hempaguard X7 " Spot = Globic 9500 @ Spot - Globic 8000
e Full blast
Surface Preparation = Coating System 2022 2023 2024 2025 2026
Spot = Globic 9500, Full « Hempaguard X7 [6:14(D)" 4.89 (B) EXUN(®NENEXN (G RN (o)
Spot - Globic 9500 CAN()N 5.28 (C) 5.46 (C) EXTA(D)IEX:EN(D) BXN(D))
DD 2023 2024 2025 2026 DD Spot « Globic 8000 CAN(M)N 5.28 (C) 5.57 (C) EX:IA()NCAE (Q)J 6.45 (E)

4 factors contributing to the effect of coating upgrade:

° ‘Standard’ dry dock improvement Cll - 1st year after docking:
Hempaguard’s out-of-dock power gain combined with standard dry dock
e Surface preparation (full blast Vs spot repairs) improvement and full blasting will help in reducing CIl assuming equal NM.

e Out-of-dock power gain from smoothness
CII - Remaining years in service:

o Added power over time required to maintain same speed Added power with Hempaguard will be significantly lower than antifouling.
Cll will increase, but at a slower rate resulting in compliant ratings.



ROI based on who is paying for the fuel

Owner pays for the fuel (5-year service period) Charterer pays for the fuel (3-year Time Charter)
Owner pays the upgrade cost Charterer contributes to upfront investment 50/50
Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year O Year 1 Year 2 Year 3
2.500.000
2.500.000
2.300.000 2.000.000
2.000.000
1.500.000
1.500.000
1.000.000 1.015.000
1.000.000
: 710.000 509.000 506.000
: : 200000 294.000 0.000 m
500.000 X
) 6!100 7£400 0
0 : 109.000
o -185.000
-500.000
-500.000 -370.000 mm Upfront cost (paint, shipyard) EmYearly fuel savings —e—Total Savings with Investment
Il Upfront cost (paint, shipyard) EEYearly fuel savings Bl Cleaning cost savings —#-Total Savings with Investment
Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 0 Year 1 Year 2 Year 3
Upgrade cost! ($) 370K - - - - = Upgrade cost ($) 185K - - -
Fuel savings? % 7.8% 9.2% 10.6% 12% 13.4% Fuel savings % 7.8% 9.2% 10.6%
Yearly fuel savings® ($) 294K 400K 506K 610K 710K Yearly fuel savings ($) 294K 400K 506K
Total savings* ($) -76K 324K 844K 1.5m 2.3m Total savings ($) 109K 509K Tm
Payback (months) 15 Payback (months) 8

1) Additional paint cost and shipyard cost (incl. full blast, paint application, rent, off-hire) for upgrade system
2) Difference in yearly avg added power from upgrade coating system compared to baseline system

3) Fuel price assumption: $ 750/t

4) Total savings = Fuel savings + Cleaning cost savings — Upgrade cost



Measuring the ‘out-of-dock’ effect of upgrades
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In-service performance data 3-6 months before & after DD
- Data collection from noon reports or datalogger
- Data analysis with performance monitoring software
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a Official Sea Trial

ISO 15016:2015
Class onboard

Can be submitted for EEXI

‘Unofficial’ measurements before & after DD

- Remote, if torquemeter is fitted

- Onboard, with portable torquemeter

- Cannot be submitted to Class for EEXI

- Measures immediate effect including dry dock improvement
- Attribution to coating and multiple ESDs is tricky



Ship-specific pathways — A Shipowner’s view

Hull Target Enhancements

1) Hull Friction
1. Silicon based AF paints
2. Air Lubrication
3. Conventional AF paints

Friction dominant in RT in slow speeds

2) Propeller Efficiency
1. Wake Equalising (Fins, Ducts etc.)
2. Vortex Removal (PBCF)

Wake affected by vessel Speed (>15knots benefit)
PBCF entire speed range applicability

Other Enhancements
(Applicable on Top of Hull Enhancements)

1) Engine Retrofits

2) Fuel Type

1.  Type of Fuel (Carbon Factor)
2. Composition of Fuel (Bio, green etc.)

No SFOC change from Biodiesel
3) Other
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Full blasting + Premium low-friction coating

Antifouling + Hull cleanings

Docking 1 + Antifouling | Docking 2 + Antifouling

Antifouling + Energy saving device

Antifouling + Energy saving device + Biofuels



