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== Aim of the Study & Reference Vessels R|§F|

The purpose of this work is to study how various factors influencing the value of ClI will affect its
development and therefore the compliance challenges that existing ships may face.

Reference vessels - o i
Supramax - i
S -
» 28k DWT « 56k DWT -
+ 2011 + 2011
* Japan * S. Korea -

Shi; d (k
Ship speed (kn) ip speed (kn)

Power-speed curves for “good weather performance”

» The study has taken into consideration the IMQO’s annual successive reduction rate in carbon
intensity of 2%, compared to the 2019 reference line, starting from 2023, for every year until 2035




== Weather Effect = : =

Calculation of each individual voyage's average Handymax annual average difference (laden
speed; Short voyages (<48 hrs) excluded condition): +15%

Total fue_l consumption at_ sea splitinto th.at of main Handymax annual average difference (ballast
engine and that of diesel generators; D/G condition): +2%
consumption assumed constant —

Resulting consumption of the main engine is Supramax annual average difference (laden
compared to the “good weather” consumption condition): +20%

Total fuel oil consumption at port has been calculated Supramax annual average difference (ballast
directly from the DCS data condition): +17%




== Weather Effect = ; =

Handymax 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
Weather Margin 0% B C C C C C
Weather Margin 4% C C
Weather Margin 8% C C
C C
C C

Weather Margin 10%
Weather Margin 12%
Weather Margin 15% C C D D D D

Supramax
Weather Margin 0%

Weather Margin 4%
Weather Margin 8%
Weather Margin 12%
Weather Margin 16%
Weather Margin 20%

% The impact of ambient conditions encountered in a global trade is so huge, that the CIl does not really reflect
only how efficiently a ship transports her cargo but incorporates unbalanced elements that may shape its value
in @ manner more pronounced than many other single parameters.

% The adjustment of voyages where vessel encountered very adverse conditions, seems a reasonable and
justified option that can be considered in the annual calculation of actual ClI



== Vessel Sailing Speed RIL\A

* The vessel operational speed is expected to significantly affect the calculated level of ClII
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Conclusion
% The calculated operational Cll does not exhibit a monotonic decrease at decreasing vessel speed.




== Vessel Sailing Speed Rl;Fl

Handy
Speed 12 kn
Speed 11 kn
Speed 10 kn
Speed 9 kn
Speed 8 kn
Speed 7 kn
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Supramax 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
Speed 12 kn

Speed 11 kn ““
Speed 10 kn
Speed 9 kn
Speed 8 kn
Speed 7 kn

* In order that speed reduction serves as a solution, it will have to be reduced at levels that cannot be acceptable
from safety and commercial aspects



== Running Hours at sea Rl;Fl

« The annual running time is expected to have an extended impact on the Cll rating

Handy 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
5,500 hrs
5,000 hrs
4,500 hrs
4,000 hrs
3,500 hrs
3,000 hrs

(Weather margin 15% for
Supramax 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 handy, 20% for supra,
5500hrs | D | 5,000 running hours, 12 kn)
5,000 hrs
4,500 hrs
4,000 hrs
3,500 hrs
3,000 hrs

% More running hours result in shorter port stays, which in effect contribute with additional consumption but without
any transport work.

% Running hours are dependent upon broader commercial considerations, including employment, affected by the
market condition and vessel position; spot trade or long-time charter are also influential factors to be considered.



== Laden/Ballast

* Increasing the Ballast part of annual operation improves the ClIl rating.

Handy

Laden 100%

2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

Laden 70%

Laden 60%

Laden 50%

Laden 40%

Laden 30%

Laden 0%

Supramax

Laden 100%

Laden 70%

Laden 60%

Laden 50%

2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

Laden 40%

Laden 30%

Laden 0%

(Weather margin 15% for
handy, 20% for supra,
5,000 running hours, 12 kn)

% For the current market standards, any variations with laden-ballast ratio ranging between 50/50 and 70/30,
are expected to have a small effect on CIl rating. A single extra ballast voyage does not seem enough to

make a notable difference



=Jechnological Improvements R|§|:|

« The fact that developed technological solutions can have a crucial role for Cll rating, cannot be disputed

Handy 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
0% impr.
5% impr.
10% impr.
15% impr.
20% impr.

(Weather margin 15% for

handy, 20% for supra,
Supramax 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 EEECRUSINN Tl Nl I RV )

0% impr.
5% impr.
10% impr.
15% impr.
20% impr.

% A 10% improvement in fuel consumption, can extend the compliance of a ship for a good number of years, while it
secures a vessel’'s compliance until biofuels become broadly available
% Investing in technology adds to ship’s remaining value, instead of solely contributing to vessel compliance



_ Biofuels RI;FI

 The use of bio-fuels has been simulated with the reduction of carbon emission factor of the fuel

Handy 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
Cf reduction 0%
Cf reduction 5%
Cf reduction 10%
Cf reduction 15%
Cf reduction 20%
Cf reduction 30%
Cf reduction 50%

Supramax 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
Cf reduction 0%
Cf reduction 5%
Cf reduction 10%
Cf reduction 15%
Cf reduction 20%
Cf reduction 30%
Cf reduction 50%

(Weather margin 15% for
handy, 20% for supra,
5,000 running hours, 12 kn)

% Biofuels form a potentially useful solution for reducing GHG emissions, even though the technology of latest
generation biofuels is still under development, while their abundance in the fuel market is currently far from

being guaranteed.



= Combined measures

Handy

Existing

Step 1: Speed reduction to 11 kn 2::2;

Step 2: Tech. improvements of 10% izg Z

Step 3: Fuel Cf reduction by 10% thgz
Step 4: Fuel Cf reduction by 20% e 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

| Y Existing

Step 5: Fuel Cf reduction by 30% Z::E ;

Step 6: Fuel Cf reduction by 50% ztzgz

Step 5

Step 6

Conclusion
% The implementation of a sequence of different measures demonstrates the potential to secure vessels’ ClI
compliance for the remaining of their service life.




== Conclusions — Key points Rl;H

The results indicated that compliance of both vessels is feasible, in cost-effective ways, and no
early scrapping should be expected

A point of concern, is associated with the high probability of “D” rating for more than 3
consecutive years. Handling the issue may be a nodal point for many ships, especially ones
approaching the end of their service life.

Vessel's energy consumption should be monitored with the best possible accuracy. An error of
5% in measurements, compared to the required annual reduction in emissions of 2%, could
lead to poor CII performance and the induction of unnecessary corrective plans.

Beyond 2030, solutions associated with the extensive use of low- and zero-carbon fuels, along
carbon capture, seem inevitable. Availability and cost of such fuels versus that of CO2 CCUS will be

key in shaping the solution to be implemented in ship propulsion systems.
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