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Visualization and measures for emissions from ships CIaSSNK

B Visualization and measures for emissions from ships
|
Mid- term measures
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@OO0verview of FuelEU Maritime CIaSSNK

m FuelEU Maritime

> Limitation of lifecycle GHG intensity for fuel used by ships
« Apply from 1 January 2025

[GHG intensity under FuelEU Maritime]

« Greenhouse gases in the scope :
CO, / CH, / N,O

> Obligation to use on-shore power supply
« Apply from 1 January 2030
« containerships and passenger ships only



@Overview of FuelEU Maritime : Limitation of GHG intensity for fuel (1/|assNI{

B Scope and Responsibility

> Ships of above 5,000GT
> Fuel used on board (“energy” basis) during EU-related voyages and while at berth in EU ports

Port A, B: EU/EEA Port
PortC : Non-EU/EEA Port

Non-EU/EEA

50% of fuel used on board from voyages between an EU/EEA port of call and a non-EU/EEA port of call
100% of fuel used on board from voyages between the EU/EEA ports of call
100% of fuel used on board while at berth in EU/EEA ports of call
> Responsibility:
Shipowner or any other organization or person who has assumed the responsibility for the
operation of the ship (ship management company or bareboat charterer etc.)

Set a limit on the GHG intensity for fuel used on board during EU related voyages (from 2025)



@Overview of FuelEU Maritime : Limitation of GHG intensity for fuel (2/L|assNI{

H Calculation methods and Limit of GHG intensity

« What is GHG intensity (“GHG emissions per energy”)?

» GHG emissions of fuels are calculated on a life cycle basis, including production,
transportation, distribution and used on-board. (“Well-to-Wake")

> Fixed several conversion factors (GHG emissions/energy) in respect of Well-to-Tank and
Tank-to Wake are set on each fuel.
geoRa Bl

e Reduction Factors
| 2020 level |

/] )|

ARG 2030 ~:  -6%(85.69)

| 2035 ~ : -14.5% (77.94)

2040 ~: -31% (62.90
2045~: -62%(34.64

2050 ~:  -80% (18.23)

Provisional
calculations

1324 124.0

3.0

—
HFO LFO MDO LNG LNG LNG LPG LPG H2 NH3 Methanol NH3
MGO Otto Otto Diesel  (Butane) (Propane) | s B ]

« Limit of GHG intensity 'Spesa  Spesd  Spead
» The limit value becomes stringent every 5 years, based on the average GHG intensity in 2020
(EU-MRYV data) level, 91.16. (starting from 2025, as 89.34)




@Overview of FuelEU Maritime : Limitation of GHG intensity for fuel (3/3J|assNI{

B Implementation of the regulations and penalties, etc.

« Implementation : The vessels’ compliance can be considered at Company level
» Banking and borrowing of compliance surplus of the same ship
> Pooling of compliance surpluses and deficits of multiple ships (same reporting period)

«  Where the ship has a compliance deficit, the company should pay a penalty.
» A ship’s penalty is calculated as follows:

Outline of the calculation of the penalty

GHG intensity
of the ship

Energy used
: x on board
| [MJ]

GHG intensity
of theshie | L __ ___ _ ________

S

Weighted average of GHG intensity of fuels
used onboard the ship




@Overview of FuelEU Maritime : Banking CIaSSNI(

m Banking (for the same ship only)
« If a ship’s GHG intensity of a reporting year is below the GHG intensity limit for that

year(A ship’s GHG intensity < Limit), the surplus of GHG emissions can be carried

forward to the next year.
« If the GHG intensity in the next year exceeds the limit, the banked GHG emissions can

be used for the calculation of the penalty.

Reporting year Next year
Asurplus )
X v Adeficit
energy used : X
! energy used
GHG emissions of l
the surplus | GHG emissions of |
. the deficit +SUrplus
LNG § LNG l

H O
Siow | Siow Balance out




@Overview of FuelEU Maritime : Borrowing C|aSSNI(

m Borrowing (for the same ship only)

« If a ship’s GHG intensity of a reporting year exceeds the limit, the excess can be

borrowed from the following year.
« 1.1 times of the borrowed GHG emission is subtracted from the following year.

« There is a limitation for the amount of emissions that can be borrowed.
Limit : 2% of GHG intensity limit of the year[gCO2eq/M]] X energy consumption for the year[MJ]
- Borrowing for two consecutive years is not allowed.

Reporting year Next year
N . " Asurplus
. Adeficit | - Xp
X Energy used
Energy used l
l. _ 3 GHG emissions of
GHG emissions of +bhorrow | the surplus
the deficit
LFO l | LNG
Balance out oto

Speed



@®Overview of FuelEU Maritime : Pooling CIaSSNI(

m Pooling (in the same reporting year)

« Shipping company can compensate “surplus” for “deficit” among multiple ships in a pool.
» Total surplus > total deficits
» A ship cannot be included in more than 1 pool.
» A ship using “borrowing” cannot be included in a pool. (banking can be used)
» Pool can be set up by two or more shipping companies.

B . 2 .
4 ﬂ A300ton  A300 ton x
500ton ®,
gk A300 ton

500 ton ‘
\ A300 ton /




@®Overview of FuelEU Maritime : Pooling ChSSNI(

, / i <Example> Argentina - Denmark (5 round voyages)

B Case StLIdV Of BOI‘I‘OWlng ' Distance: 70,000 miles / year

+ Fuel consumption : 6,200 ton (LFO)

2025 2026F Penalty
‘:ﬂ L

NOT using B 168,000 EUR (2025)
Borrowing f@ fo 185,000 EUR (2026) x 1.1(next year)
U - (planning to ch ™

sing . ﬁ planning to change 22’000 EUR (2025)
Borrowing fo fuel from LFO to Bio-ﬂzl 0 EUR (2026)

biofuel next eyar)

« Where penalty happens consectively, amount of penalty increases every year
(e.g : Second year: x1.1, Third year: x1.2)
> If you plan to switch from conventional fuels (LFO) to biofuels in the following year, you
may be able to reduce the amount of the penalty by Borrowing.
« There is a limit for the amount of emissions that can be borrowed.



@®Overview of FuelEU Maritime : Pooling

ClassNIK

<Example> Argentina — Denmark (5 round voyages)
| i Distance: 70,000 miles / year
+ Fuel consumption : 6,200 ton (LFO)

B Case study of Pooling

2025 2026 Penalty
B 8 B op & B
Pooling u wn wnt W 3 Same fleet 0 EUR (until 2034)
LFO Bio-diesel
Pooling ‘& ‘Eﬁ ‘fﬂ ‘:ﬁ E Same fleet _
eV eV eV e 0 EUR (until 2039)
LFO e-Ammonia

(GHG intensity of Biofuels: 14.9gC02eq/MJ in this study)

» 5 ships with LFO and 1 ship with biofuels: No penalty until 2034

> 5 ships with LFO and 1 ship with green ammonia: No penalty until 2039




@Overview of FuelEU Maritime : Use of on-shore power supply ChSSNI(

B Use of on-shore power supply

« Obligation to use on-shore power supply in EU/EEA ports (from 2030)
» Containerships and Passenger ships of above 5,000GT

« For non-compliant port call(s), the company shall pay a penalty, based on the following calculation:

» Value of the established total electrical power demand of the ship at berth(kW)
X
Hours of mooring at the quayside(hours)
X
1.5 EUR/kWh

« Exemptions, such as:
» Mooring at the quayside for less than 2 hours
» Unable to connect on-shore power supply due to unavailable connection points in a port

» Unable to connect on-shore power supply because the shore installation at the port is not
compatible with on-board equipment



@Overview of FuelEU Maritime : Timeline CIaSSNI(

B Timeline for introduction of FuelEU Maritime

i s FuelEU
Monitoring Plan Monitoring No need to Document of
Record pay a penalty Compliance

| Banking, (by verifier)

. (by 30 June)
FuelEU — Borro;/.vmg,
Monitoring Plan Monitoring ) Pooling
in FuelEU FuelEU

= database. Document of

— (by 30 April)  Need to Compliance

FuelEU — pay a penalty  (by Competent
Monitoring Plan Monitoring Authority)
Pay the penalty  (by 30 June)

Subtsion Submission

(by 31fAugust) (by 31 January)
*Verification of * Verification of
Monitoring Plan FuelEU Report

Verification *Record in FuelEU . Record in FuelEU

database database
(by 31 December) (by 31 March)




Context ClassNIK

@ ClassNK’s supports for FuelEU Maritime for shipping
- FAQs on the FuelEU Maritime for Shipping
- ClassNK ZETA FuelEU Maritime Feature

2024/6/28




@ FuelEU Maritime: ClassNK'’s supports ClassNIK

B FAQs on the FuelEU Maritime (1st Edition) (August 2023)

« Q&A style explanation of the overview of the “T ClassNK
regulations and points to be addressed in relation to the B
introduction of FuelEU Maritime.

« The FAQs will be updated as soon as new information
becomes available.

B ClassNK Technical Information (October 2023)

« Adoption of the FuelEU Maritime Regulation

ClassNIK

Technical
Information




@ FuelEU Maritime: ClassNK'’s supports ClassNIK

B FuelEU Management on ClassNK ZETA
« FuelEU GHG intensity calculation

« Penalty calculation
« Banking, Borrowing, Pooling management

ClassNIK 7t

Under development (available in this summer)

Individual ship

91.05 tonC0O2eq/M)
_ NK CONTAINER SHIP GHG Intensity 2025 to date XXX tonCO2eq XXX tonCOZ2eq XXX tonCO2eq XXX EUR
Select ship IMO 2345678 89.34 tonCO2eq/M) Compliance Balance Borrowing Compliance Balance after Borrowing  Expected Penalty 2026

‘ NK CONTAINER SHIP

v ]
Select year 2025 W

GHG Intensity limit

NK CONTAINER SHIP 1m0 7654321 2025 AN\
MERGE VOYAGES
Departure Arrival Departure Arrival Distance Actual Applicable GHG Energy used GHG Voyage/port
port port date date sailed FOC FuelEU FOC  emission Onboard Intensity call
Compliance measures uTg) (UTC) [nimj (tans}  (toms) — denC2eq) (ML _ _ _ _llonCOZeq™D . _ o o o o -
I
sl o4l |
Select compliance measure Helsinki (FIHEL) Stackhalm (SESTO)  2024.03-12 1800 2024-031320:00 250 20 20 1 go 854000 0,77 Voyage within EL/EEA I
‘ Barrowing “ I ! |
Stockholm (SESTO)  Stockholm (SESTO)  2024-03-1320:00 2024-03-14 14:00 o 10 10 1 39 427000 90.77 Port call InEU/EEA, 1
Borrowing (tonCOZeq) KN 1 |
Singapore (SGSIN}  Barcelona (ESBCN)  2024-08-25 0600  2024-09-12 12:00 6700 600 300 | 1100 12300000 91.39 Voyage in and out of ELVEEA |
|
|
FuelEU target ysar Stockholm (SESTO)  Helsinki (FIHEL) 2024-10-09 12:00 2024-10-10 13:00 250 20 20 : 80 854000 90.77 Voyage within EL/EEA 1
2025 - 2029 (2% reduciion) b ] Total 7200 650 50 1299 14435000
O C DE ovage



@ FuelEU Maritime: ClassNK'’s supports ClassNK

O FueIEU Management on ClassNK ZETA
FuelEU GHG intensity calculation

« Penalty calculation

« Banking, Borrowing, Pooling management

ClassNIK ZETA a2 FuelEU Maritime , ] ;
= = Under development (available in this summer)

Individual ship Fleet wide
XXX tonCO2eq XXX tonCO2eq XXXtonCO2eq
Select shi 89.34 to“cpzeglmj Total Compliance Balance after Banking Borrowing In pool XXX EUR
P GHG Intensity limit Banking/Borrowing/in pool Expected Penalty 2026
4 Ships out of 287 selected ~ 1 4 ships 2 ship 1 ship 2 ships
Select year 2025 W
FLEET SUMMARY 2025 A
FuelEU target year
IMO Vessel Ship Type GT DWT  Distance Actual Applicable Energy used GHG GHG Comp. Compl. Bal. after ~ Expected Compliance
2025 - 2029 (2% reduction) v l Name sailed FOC FuelEU FOC Onboard emission Intensity Balance  Banking/Borrowing penalty 2026 Measures
(nm) (tons)  (tons) (M) (tonCO2eq) (tonCOZeqMIL (wnCO2eq) oRlQ2eg) = = = LR — m e e e e e e - = = = -
LI
I
1111111 Centainer 1 Container 150000 150000 26000 7000 6650 327000000 27000 82,87 : 2100 1800 0 Banking: 300 (tonCO2eq/M)) 1
1
. 2222222 Bulker ship Bulker 23000 37000 12000 80O 440 17820000 1600 g174 | -43 -70 6400 Borrowing: 33 (tonCO2eq/MJ) 1
Fleetwide pool management | 1
3333333 Roro Ship  Raoro 62000 20000 7600 900 400 19640000 1500 76.08 ! 260 0 0 In pool, Banking:100 (tonCOZeq/M|]
A Pooling not valid as current total ! |
compliance balance is negative. 4444444 Tanker ship Tanker 9000 16000 2000 100 100 4100000 370 91.39 : -8 0 0 Pooling 1
___________________________ -
POOL MANAGEMENT Total 47600 8800 7590 368560000 30470 2309 1790 6400




FuelEU Maritime Economic impact — Bulk carrier CIassNI(

i <Example> Argentina - Denmark
Distance: approx. 7,000 miles
FueI Consumption : approx. 620 ton (VLSFO) / 520 ton (LNG)

'Penalw Forecast :
Bulk carrier (82,000 DWT)

VLSFO (LFO) LNG

mil. USD # VLSFO FuelEU Maritime mil. USD = LNG Otto Slow Speed FuelEU Maritime
1.0 1.0

0.5

- 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050 o0 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050
Estimation of penalty Estimation of penalty

2030 : approx. 50,000 USD/voyage 2030 : approx. 0 USD/voyage

2040 : approx. 250,000 USD/voyage 2040 : approx. 192,000 USD/voyage
Fuel cost: Approx. 370,000 USD/voyage (as of Jan 2024) Fuel cost: Approx. 320,000 USD/voyage (as of Jan 2024)



FuelEU Maritime Economic impact - Oil tanker CIaSSNI(

| <Example> USA - Portugal
' Distance: approx. 5,000 miles

' Penalty Forecast :

Oil tanker (1 10,000 DWT) | FueI Consumption : approx. 580 ton (VLSFO) / 480 ton (LNG)
VLSFO (LFO) LNG
mil. USD " VLSFO FuelEU Maritime mil. USD = LNG Otto Slow Speed FuelEU Maritime
1.0 1.0

0.5
2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050 00 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050
Estimation of penalty Estimation of penalty
2030 : approx. 46,000 USD/voyage 2030 : approx. 0 USD/voyage
2040 : approx. 230,000 USD/voyage 2040 : approx. 178,000 USD/voyage
Fuel cost: Approx. 350,000 USD/voyage (as of Jan 2024) Fuel cost: Approx. 370,000 USD/voyage (as of Jan 2024)



FuelEU Maritime Economic impact — Containership CIassNI(

1 <Example> Sri Lanka - Egypt - Netherlands

Pena Ity FO reca St . * i (In the case where the stop at Egypt is not “port of call” for FuelEU Maritime)
. . por e ~+|! Distance : approx. 7,000 miles
Conta"‘]ershlp (14,000TEU) g + Fuel consumption : approx. 1,450 ton (VLSFO) / 1,210 ton (LNG)

VLSFO (LFO) LNG
mil. USD u VLSFO FuelEU Maritime mil. USD 1 LNG Otto Slow Speed FuelEU Maritime
2.0 2.0
1.5
1.0
os
- 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050 00 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050
Estimation of penalty Estimation of penalty
2030 : approx. 115,000 USD/voyage 2030 : approx. 0 USD/voyage
2040 : approx. 576,000 USD/voyage 2040 : approx. 445,000 USD/voyage
Fuel cost: Approx. 870,000 USD/voyage (as of Jan 2024) Fuel cost: Approx. 940,000 USD/voyage (as of Jan 2024)






