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INTRODUCTION

The Plan is compiled in accordance with the Regulation 26 of ANNEX VI of the International Convention for
the Prevention of Pollution from Ships, 1973, as modified by the Protocol of 1978 relating thereto (hereafter
referred to as the “MARPOL73/78 Convention”), and also 19-25 of the Japanese Law relating to the Prevention
of Marine Pollution and Maritime Disaster (hereafter referred to as “the Law for the Prevention of Marine

Pollution and Disaster”).

The Plan contains necessary information and operational instruction required by Regulation 26 of ANNEX VI
of the MARPOL 73/78 Convention, “2022 GUIDELINES FOR THE DEVELOPMENT OF A SHIP ENERGY
EFFICIENCY MANAGEMENT PLAN (SEEMP) (hereinafter referred to as “Guidelines”) developed by
International Maritime Organization (IMO) in Res. MEPC 346(78), as well as the Law for the Prevention of
Marine Pollution and the Disaster, and the relating ministerial ordinance. The appendices contain general
recommendations and specific measures as a reference when the Plan is developed and CO- emission control

measures are implemented.

The Plan should be approved by the Administration or the Classification Society. In addition, the plan should be

re-approved in the followig cases;

a)  when the ships, for which the obligation to obtain confirmation of EEDI is imposed pursuant to the
provision of subsection 1 of article 19-26 of the Law for the Prevention of Marine Pollution and Disaster,
fall under the latter part of subsection 1 of article 19-25 of the Law,

b)  when the major conversions are made to a ships subject to EEXI;

c)  when the Part II “Ship Fuel Oil Consumption Data Collection Plan” is amended or

d)  when the Part III “Ship Operational Carbon Intensity Plan” in amended.

Except for the case of re-approval as specified in the above paragraph 3, alternation or revision of the Plan need
not be approved by the Administration or the Classification Society. However, the alternation or revision should
be made in accordance with the purpose of the Plan in a manner to attach the revised version or the changed part
to the original approved/re-approved Plan as a supplement.
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1.1

1.2

1.3

1.4

1.5

1.6

1.7

Chapter 1 General

In global terms it should be recognized that operational efficiencies delivered by a large number of ship operators
will make an invaluable contribution to reducing global carbon emissions.

The purpose of the Plan (SEEMP) is to establish a mechanism for shipowner (the person who is responsible for
operation of the ship in case the ship has co-ownership, and the lessee of the ship in case the ship is leased, the
same definition applied hereafter) and/or master of ship and the other crews to control the emission of CO; from
ship, i.e. to improve the energy efficiency of ship's operation.

The Plan should, in order to achieve its purpose, be understood by shipowner, master of ship and other crews.

The Plan is to be used on board by the master and officers of the ship, and it is written in working language of
the master and officers. If the working language is replaced by another due to change in manning of officers, a
new Plan using the new language or its translation are required in accordance with paragraph 4 of the
Introduction.

The Plan should be developed to be adjusted to the characteristics and operational needs of individual companies
and ships, because there are great variety of organizations of shipowners, operations of ships and mode of

navigation.

The Plan is admitted to be changed appropriately in accordance with paragraph 4 of the Introduction, because
measures to control the emission of CO, from ship (i.e. measures to improve the energy efficiency of ship's
operation, described in Chapter 2) seek to improve a ship's energy efficiency through four steps: “planning”

(development of the Plan), “implementation”, “monitoring” and “self-evaluation and improvement”, which play
a critical role in the continuous cycle to improve ship energy management.

At all times safety consideration should be paramount.

11
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Chapter 2

Measures to control the emission of CO> from ship

(Measures to improve the energy efficiency of ship's operation)

Mechanism to control the emission of CO, from ship, (i.e. to improve the energy efficiency of ship's operation) is

established as follows;

Name of ship Gross Tonnage
Ship type Deadweight
IMO Number
Date of Development Developed by (%) Shiponwer
. . From: .
Implementation Period Uil Implemented by () Captain
ntil:
Planned date of Next
Evaluation
Review and update log
Date/timeline Updated parts Developed by Implemented by
1 MEASURES
. Implementation .
Energy Efficiency Measures , , ) Responsible Personnel
(including the starting date)
(f3)) (f3)) (f3))

Weather Routeing By getting the meteorological information and by | The master is responsible for
using it for voyage planning, the optimum route selecting the optimum route.
and improved efficiency can be achieved.

(as of July 20yy)
(51) (1) (f51)

Speed Optimization By refering to the engine manufacturer's The master is responsible for
power/consumption curve and the ship's propeller | the ship's speed.

curve, optimum speed and improved efficiency
can be achieved. (as of July 20yy)

(Possible adverse consequences of slow speed
operation such as increased vibration, problems
with soot deposits in combustion chambers and
exhaust systems, safety of voyage and so on,
should be taken into account.)

X AR I RV D ZSEIC, SMMHOFEOBREEICIE LT, SREEAET 5,
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CR=10)) lmplementation period] Planned Time of Next Evaluation] DiREDITEAF! :

(151) Implementation period Planned Time of Next Evaluation
* May 20yy * around May 20yy
* one year » around May every year

* until the next renewal survey (and/or * nextrenewal survey (and/or intermediate survey)

intermediate survey) J

2 MONITORING
(f51) [ ] should be monitored in order to gain an understanding of the conditions of the emission of CO»
from this ship (i.e. the conditions of energy efficiency of this ship's operation).
(%[ 1122V TI, BMBOREOEMERCHE LT, BYEHRET .
(f51) - Fuel consumption [per day/ week/ month/ quarter etc.]

~N

- Fuel consumption [per mile/ voyage etc.]
- Energy Efficiency Operational Indicator (EEOI) specified in “GUIDELINES FOR VOLUNTARY
USE OF THE SHIP ENERGY EFFICIENCY. OPERATIONAL INDICATOR (EEOI)”
(MEPC.1/Circ684) developed by IMO
|zt CEMEREROKEICHEEES S T—4 )

Confirmation need not be made by safety reason when the ship engage in the search and rescue activities.

3 GOAL
(f8l) [ 1is setas goal on emission of CO; from this ship (i.e. energy efficiency of this ship’s operation).
(%[ I2DUVTIE, BB OEMEREIE LT, BYEEEET 5,
(f5) - To reduce fuel consumption of this year [by %] from that of last year.
- Tobe less than or equal to __ of EEOI
- Toimprove [ZERILRFDMEIZHEREMEAHDT—2] by . [Xidbetter than last year.]
% XI&
(f51) In order to reduce emission of CO; from this ship (i.e. to improve energy efficiency of this ship’s
operation), the measures in paragraph 1 should be implemented steadily, referring to the fuel consumption

monitored in accordance with paragraph 2.2. J

There is no need to announce the goal or the result to the public, and neither a company nor a ship are subject to
external inspection, except for the case of approval as specified in paragraph 3 of the Introduction.

4 EVALUATION
About the “Planed Time of Next Evaluation” in the above table, the status of implementation of the measures in
paragraph 1 should be evaluated. If necessary, actions to improve the situation should be taken according to the
characteristics of ship and its operation and/or review the measures in paragraph 1, and so on.
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Chapter 3 Energy Efficiency Design Index (EEDI) of ship

EEDI calculated in accordance with the Regulation 22 and 24 of ANNEX VI of the MARPOL73/78 Convention, and
also article 19-26 of the Law for the Prevention of Marine Pollution and Disaster is as indicated below.

Name of ship Gross Tonnage
Type of ship Deadweight
Attained EEDI
Required EEDI
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Chapter 4 Energy Efficiency Existing Ship Index (EEXI) of ship

EEXI calculated in accordance with the Regulation 23 and 25 of ANNEX VI of the MARPOL73/78 Convention, and
also article 47-1-7 of the Ministerial Ordinance on Technical Standards for Ship Equipment, etc. based on the Provisions
of the Act on Prevention of Marine Pollution, etc. and Maritime Disasters is as indicated below.

Name of ship Gross Tonnage
Type of ship Deadweight
Attained EEXI
Required EEXI
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Part II  Ship fuel oil consumption data collection plan
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1 Review and update log

Date/timeline

Updated parts

Developed by

Implemented by

2 Ship particulars

Name of ship

IMO number

Company

Flag

Year of delivery

Ship type

Gross tonnage

NT

DWT

EEDI
(if applicable)

EEXI
(if applicable)

Ice class

3 Record of revision of Fuel Oil Consumption Data Collection Plan

Date of revision

Revised provision

4  Ship engines and other fuel oil consumers and fuel oil types used

Engines or other fuel oil

consSumers

Power

Fuel oil types

Type/model of main engine

Type/model of auxiliary engine

Boiler

AlWIN| =

Inert gas generator
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5 CO, B {RE

Cr X, FIMDE-ODZBIERFBEIMNFIEZDEEFAICONTD 2018 M4 K54 > (GRE
MEPC. 308 (73)) (ZDHWIEZEEL,) IZEVLWTHRHHDEEEZ _BRILRFDHHEHE~NEHRT STt
HTHD., FRIO_HILRFEHEOREILX. FRORFLHDEEZITHMEERDIEREICIGC: G Z2FELD
ZEIZK-TERESND,

" C

RREOES (t-C0, / t-Fuel)
Diesel/Gas oil (i [1S08217I=#3%E9 %DMX. DMAXIIDMBIZE% &9 5 £ D) 3. 206
Light fuel oil (LFO) ({5l 1S08217IZ#RF 9 HRMA. RVBXIIRMDIZEZHT 5 £ D) 3. 151
Heavy fuel oil (HFO) ({5 1S08217RME. RMF. RMG. RMHIZIIRMKIZEZZ9 5+H M) 3.114
Liquefied petroleum gas (LPG) (ZF@/\) 3. 000
Liquefied petroleum gas (LPG) (F&2 ) 3.030
Liquefied natural gas (LNG) 2. 750
AR/—=)L 1.375
I42/—)L 1.913
D (- - )

6 MARLMOEEEDINESE
BT HAEISERSNSFEFIUTOES Y, K Y., T—2 DAERVEREEDUNE

DFIE. BET HBEHER T EISOVNTEHASND &,
Ak i

X 73] WICE, PAREEREDIETE - 1 BRSHGEIRAE 2 MY 575, 2 MEHEHERATSA. 3 BN
HEIDEZL) VTIZLBFEOVTINERET S &

7 MATIEREDRIESE

B

8 MITHEDRIESE

i

24



5 CO; Conversion Factor

Cris a non-dimensional conversion factor between fuel oil consumption and CO» emission in the 2018 Guidelines
on the method of calculation of the attained Energy Efficiency Design Index (EEDI) for new ships (resolution
MEPC.308(73)), as amended. The annual total amount of COs is calculated by multiplying annual fuel oil consumption
and Cr for the type of fuel.

Fuel oil Type Cr

(t-CO» / t-Fuel)
Diesel/Gas oil (e.g. ISO 8217 grades DMX through DMB) 3.206
Light fuel oil (LFO) (e.g. ISO 8217 grades RMA through RMD) 3.151
Heavy fuel oil (HFO) (e.g. ISO 8217 grades RME through RMK) 3.114
Liquefied petroleum gas (LPG) (Propane) 3.000
Liquefied petroleum gas (LPG) (Butane) 3.030
Liquefied natural gas (LNG) 2.750
Methanol 1.375
Ethanol 1.913
Other (......... )

6 Method to measure fuel oil consumption

The applied method for measurement for this ship is given below. The description explains the procedure for

measuring data and calculating annual values, measurement equipment involved, etc.
Method Description

3% Method) M#llZI%. 1: method using BDNs, 2: method using flow meters, 3: method using bunker fuel oil tank monitoring \ 3 412>
ZRHT D 2 &,

7 Method to measure distance travelled

Description

8 Method to measure hours underway

Description

25
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9 Processes that will be used to report the data to the Administration

Description

The disaggregated date that underlies the reported data for the previous calendar year is to be readily accessible for
12 months from the end of that calendar year and be made available to the Administration upon request.

In the event of the transfer of a ship form one Administration/Company to another, the ship is on the day of completion
of the transfer of as close as practical thereto to report to the (losing) Administration, the aggregated data for the
portion of the calendar year corresponding to the Administration / Company and upon request of the Administration,
the disaggregated data.

KEBTAOHESIMAERVIL  ARBEBEREORERNICLD I &,

10 Data quality

Description
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Part I11 Ship operational carbon intensity plan
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1 Review and update log
Date/timeline Updated parts Developed by Implemented by

2 Required CII over the next three years, attained CII and rating over three consecutive years

Name of the ship IMO Number
Company Year of delivery
Flag Ship type
Gross tonnage DWT
Applicable CII [JAER ; [cgDIST
Required ) Attained . ) .
Attained annual Operational carbon intensity
annual . annual .
Year . operational CII . rating
operational ) operational
(Before any correction) (A,B,C,D,orE)
Ccl Ccl
<year -1>
<year -2>
<year -3>
Required
annual
operational
Ccl
<year >
<year +1>
<year +2>

3 Calculation methodology of the ship's attained annual CII, including required data and how to obtain these data as
far as not addressed in Part I

Description
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4 Three-year implementation plan

Description

Company personnel to be responsible for the three-year implementation plan, monitoring and recording performance

List of measures to be considered and implemented

Impact Time and method of implementation and ) )
Measure ) Impediments and contingency measures
on CII responsible personnel
Milestone Due Responsible Impediment Contingencies
Milestone Due Responsible Impediment Contingencies
Milestone Due Responsible Impediment Contingencies
Milestone Due Responsible Impediment Contingencies

Calculation showing the combined effect of the measures and that the required operational CII will be achieve

Required annual Targeted operational .
Year ] Targeted rating
operational CII annual CII
<year>:
<year+1>
<year+2>

5 Self-evaluation and improvement

Description
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6  Plan of corrective actions (if applicable)

Description
Analysis of causes for inferior CII rating
Cause Analysis of effect Actions
Analysis of measures in the implementation plan
Measure Analysis of effect Actions

List of additional measures and revised measures to be added to the implementation plan

Impact Time and method of implementation and ) )
Measure ) Impediments and contingency measures
on CII responsible personnel
Milestone Due Responsible Impediments Contingencies
Milestone Due Responsible Impediments Contingencies
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Appendix 1 General recommendation

Appendix I shows general recommendations for the development of a SEEMP divided into four steps: Planning,
Implementation, Monitoring and Self-evaluation/Improvement, which are provided in ‘2022 GUIDELINES FOR THE
DEVELOPMENT OF A SHIP ENERGY EFFICIENCY MANAGEMENT PLAN (SEEMP)” developed by
International Maritime Organization (IMO) in Res. MEPC 346(78).

A-L1

A-1.1.1

Planning

Planning is the most crucial stage of Part I of SEEMP, in that it primarily determines both the current status
of ship energy usage and carbon intensity and the expected improvement of ship energy efficiency and
reduction of carbon intensity. Therefore, it is encouraged to devote sufficient time to planning so that the most
appropriate, effective and implementable plan can be developed.

Ship-specific measures

A-L112

A-L13

A-1.14

Recognizing that there are a variety of options to improve energy efficiency and reduce carbon intensity (e.g.
— speed optimization, confirming berth availability and arrival time with port of destination, weather routing,
hull maintenance, retrofitting of energy efficiency devices, and use of alternative fuels), the best package of
measures for a ship to improve energy efficiency and reduce carbon intensity depends to a great extent upon
ship type, cargoes, routes and other factors that should be identified in the first place. These measures should
be listed as a package of measures to be implemented, thus providing the overview of the actions to be taken
for that ship.

During the planning process, therefore, it is important to determine and understand the ship's current status of
energy usage. Part I of SEEMP should identify energy-saving and carbon intensity reducing measures that
already have been undertaken, and should determine how effective these measures are in terms of improving
energy efficiency and reducing carbon intensity. Part I also should identify what measures can be adopted to
further improve the energy efficiency and reduce the carbon intensity of the ship. It should be noted, however,
that not all measures can be applied to all ships, or even to the same ship under different operating conditions
and that some of them are mutually exclusive. Ideally, initial measures could yield energy (and cost) saving
results that then can be reinvested into more difficult or expensive efficiency upgrades identified by Part 1.

Guidance on best practices for fuel-efficient operation of ships, set out in chapter 5, can be used to facilitate

this part of the planning phase. Also, in the planning process, particular consideration should be given to
minimize any on-board administrative burden.
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Company-specific measures

A-1.1.5 Theimprovement of energy efficiency and reduction of carbon intensity of ship operation does not necessarily
depend on single ship management only. Rather, it may depend on many stakeholders including ship repair
yards, shipowners, operators, charterers, cargo owners, fuel suppliers, ports and traffic management services.
For example, "just in time" — as explained in paragraph 5.2.4 — requires good early communication among
operators, ports and traffic management services. The better the coordination among such stakeholders, the
more improvement can be expected. In most cases, such coordination or total management is better made by
a company rather than by a ship. In this sense, it is recommended that a company should also establish an
energy efficiency and carbon intensity management plan to improve the performance of its fleet (should it not
have one in place already) and make necessary coordination among stakeholders.

Human resource development

A-1.1.6  For effective and steady implementation of the adopted measures, raising awareness of and providing
necessary training for personnel both on shore and on board are an important element. Such human resource
development is encouraged and should be considered as an important component of planning as well as a
critical element of implementation.

Goal setting
A-1.1.7  The last part of planning is goal setting.
.1 For ships also subject to regulation 28 of MARPOL Annex V1, the goal setting should be consistent with
the continuous CII improvements set out by that regulation, and should include the relevant information
(see paragraph 9.7). These ships are also encouraged to consider setting ship-specific goals in addition to
the applicable CII requirements that strive for additional energy efficiency improvements and carbon
intensity reductions.
.2 For ships or companies not subject to regulation 28, there are no requirements to define a goal and to
communicate it to the public, or to be a subject to external inspection, surveys, or audits with respect to the
SEEMP. Nevertheless, a meaningful goal should be defined to serve as a signal on a company’s
commitment to improve the energy efficiency and carbon intensity of the ship. The goal can be set using
different indicators, including the annual fuel consumption, Annual Efficiency Ratio (AER), cgDIST,
Energy Efficiency Operational Indicator (EEOI) or other Carbon Intensity.
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A-12

Implementation

Establishment of implementation system

A-12.1

After a ship and a company identify the energy efficiency and carbon intensity measures to be implemented,
it is essential to establish a system for their implementation. This is done by developing the procedures for
energy management, defining tasks associated with those procedures, and assigning those tasks to responsible
personnel. The implementation system should include procedures to ensure execution of measures and
specify defined levels of authority and lines of communication. Also, it should include procedures for internal
audits and management review, where relevant. In sum, part I of the SEEMP should describe how each
measure should be implemented and who the responsible person or persons are. The implementation period
(start and end dates) of each selected measure should be indicated. The development of such an
implementation system can be considered as a part of planning, and therefore may be completed at the
planning stage.

Implementation and record-keeping

A-1.2.2 The planned measures should be carried out in accordance with the predetermined implementation system.

Record-keeping for the implementation of each measure is beneficial for self-evaluation at a later stage and
should be encouraged. If any identified measure cannot be implemented for any reason, the reason or reasons
should be recorded for internal use. It is recommended that events and operational conditions outside the
control of the ship's crew (for example, waiting for berths, extended port dwell times, operation in severe
adverse weather) which may affect the ships rating be documented.
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A-13

Monitoring

Monitoring tools

A-13.1

A-132

A-133

A-134

The energy efficiency of a ship should be monitored quantitatively. This should be done by an established
method, preferably by an international standard. In many cases, the monitoring tool should target the goal
indicator set out in paragraph 4.1.7 (e.g. AER, cgDIST, EEOI, or other ClIs as agreed by the Organization).
If a quantitative goal is not defined for a ship, a quantitative performance indicator developed by the
Organization (e.g. AER, EEOI, CII) or another internationally established tool should be selected. A ship
subject to regulation 28 is likely to use the CII as its monitoring tool.

If used, these ClIs should be calculated in accordance with the guidelines developed by the Organization,
adjusted, as necessary, to a specific ship and trade.

Ships subject to regulation 28 may use other measurement tools in addition to the CII, if convenient and/or
beneficial for a ship or a company. In the case where other monitoring tools are used, the reason for the use
of the tool and the method of monitoring should be clarified at the planning stage.

It is highly advised to conduct monitoring at regular intervals for checking consistency of data and verification
assistance. The ship's fuel oil consumption should be monitored using daily reporting, such as noon reports,
or higher frequency data.

Establishment of monitoring system

A-135

A-13.6

It should be noted that whatever measurement tools are used, continuous and consistent and reliable data
collection is the foundation of monitoring. To allow for meaningful and consistent monitoring, a monitoring
system, including the procedures for collecting data and the assignment of responsible personnel, should be
developed. The development of such a system can be considered as a part of planning, and therefore should
be completed at the planning stage.

It should be noted that, in order to avoid unnecessary administrative burdens on ships' staff, monitoring should
be carried out as much as possible by shore staff when the data can be automatically transferred, utilizing data
obtained from existing required records such as the official and engineering logbooks and oil record books.
Additional data could be obtained as appropriate.

Search and rescue

A-13.7

When a ship diverts from its scheduled passage to engage in search and rescue operations, and for which
emissions are excluded pursuant to regulation 3, it is recommended that data obtained during such operations
is not used in ship energy efficiency monitoring, and that such data should be recorded separately.
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A-142

A-143

Self-evaluation and improvement

Self-evaluation and improvement is the final phase of the management cycle. This phase should produce
meaningful feedback for the coming first stage, i.e. planning stage of the next improvement cycle.

The purpose of self-evaluation is to:
.1 evaluate the effectiveness of the planned measures and their implementation;
.2 deepen the understanding of the overall characteristics of the ship's operation such as what types of
measures can or cannot function effectively, and how and/or why;
.3 comprehend the trend of the efficiency improvement of that ship; and
develop the improved management plan for the next cycle through identification of further opportunities
for improving energy efficiency and reducing carbon intensity.

For this process, procedures for self-evaluation of the ship energy efficiency management plan should be
developed. Furthermore, self-evaluation should be implemented periodically by using data collected through
monitoring. In addition, it is recommended that time be invested in identifying the cause and effect of the
performance during the evaluated period so lessons learned can be taken into account when revising and
improving the next stage of the ship's energy efficiency management plan.
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Appendix 11 Examples of carbon dioxide emission control measures

Appendix II shows best practices of measures to control the emission of CO» from ship, i.e. to improve the energy
efficiency of ship's operation, which are provided in “2022 GUIDELINES FOR THE DEVELOPMENT OF a SHIP
ENERGY EFFICIENCY MANAGEMENT PLAN (SEEMP)” developed by International Maritime Organization
(IMO) in Res. MEPC 346(78).

Best practices of measures to improve the energy efficiency, shown in GUIDELINE

A-Il.1  Fuel-efficient operations

Improved voyage planning

A-Il.L1.1 The optimum route and improved efficiency can be achieved through the careful planning and execution of
voyages. Thorough voyage planning needs time, but a number of software tools are available to assist in
voyage planning,

A-1.1.2 The Guidelines for voyage planning, adopted by resolution A.893(21), provide essential guidance for the
ship's crew and voyage planners.

Weather routeing
A-II.1.3  Weather routeing has a high potential for efficiency savings on specific routes. It is commercially available
for all types of ship and for many trade areas.

Just in time
A-Il.1.4 Good early communication with the next port should be an aim in order to give maximum notice of berth
availability and facilitate the use of optimum speed where port operational procedures support this approach.

A-IL1.5 Optimized port operation could involve a change in procedures involving different ship handling

arrangements in ports. Port authorities should be encouraged to maximize efficiency and minimize delay.

Speed optimization

A-IL.L1.6  Speed optimization can produce significant savings. However, optimum speed means the speed at which the
fuel used per tonne mile is at a minimum level for that voyage. It does not mean minimum speed; in fact,
sailing at less than optimum speed will consume more fuel rather than less. Reference should be made to the
engine manufacturer's power/consumption curve and the ship's propeller curve. Possible adverse
consequences of slow speed operation may include increased vibration and problems with soot deposits in
combustion chambers and exhaust systems. These possible consequences should be taken into account. For
LNG carriers speed optimization means, quite often, a higher speed at the start of laden passages to control
tanks pressure and at the end of ballast passages to use the operational LNG quantity needed for cargo tank
cooling in propulsion instead of wasting in GCU or condenser steam dump. Charterers are generally aware
of the improved efficiency of this speed pattern.
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A-IL.L1.7  Aspart of the speed optimization process, due account may need to be taken of the need to coordinate arrival
times with the availability of loading/discharge berths, etc. The number of ships engaged in a particular trade
route may need to be taken into account when considering speed optimization.

A-II.1.8 A gradual increase in speed when leaving a port or estuary whilst keeping the engine load within certain limits
may help to reduce fuel consumption.

A-ILL1.9 Ttis recognized that under many charter parties the speed of the ships is determined by the charterer and not
the operator. Efforts should be made when agreeing charter party terms to encourage the ship to operate at

optimum speed in order to maximize energy efficiency.

Optimized shaft power

A-IL.1.10  Operation at constant shaft RPM can be more efficient than continuously adjusting speed through engine
power. The use of automated engine management systems to control speed rather than relying on human
intervention may be beneficial.

A-ILL1.11  When optimizing shaft power, due attention should be given to overall power system efficiency. For
example, in some cases reducing load or shaft speed below the minimum necessary to operate energy

recovery systems and shaft generators may increase overall emissions.

A-I.2  Optimized ship handling

Optimum trim

A-I1.2.1 Most ships are designed to carry a designated amount of cargo at a certain speed for a certain fuel consumption.
This implies the specification of set trim conditions. Loaded or unloaded, trim has a significant influence on
the resistance of the ship through the water and optimizing trim can deliver significant fuel savings. For any
given draft there is a trim condition that gives minimum resistance. In some ships, it is possible to assess
optimum trim conditions for fuel efficiency continuously throughout the voyage. Design or safety factors
may preclude full use of trim optimization.

Optimum ballast
A-I1.2.2 Ballast should be adjusted taking into consideration the requirements to meet optimum trim and steering

conditions and optimum ballast conditions achieved through good cargo planning.

A-I1.2.3  When determining the optimum ballast conditions, the limits, conditions and ballast management
arrangements set out in the ship's Ballast Water Management Plan are to be observed for that ship.

A-I1.2.4 Ballast conditions have a significant impact on steering conditions and autopilot settings, and it needs to be
noted that less ballast water does not necessarily mean improved energy efficiency.
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Optimum propeller and propeller inflow considerations

A-I1.2.5 Selection of the propeller is normally determined at the design and construction stage of a ship's life but new
developments in propeller design have made it possible for retrofitting of later designs to deliver greater fuel
economy. Whilst it is certainly for consideration, the propeller is but one part of the propulsion train and a
change of propeller in isolation may have no effect on efficiency and may even increase fuel consumption.

A-11.2.6 Improvements to the water inflow to the propeller using arrangements such as fins and/or nozzles could
increase propulsive efficiency power and hence reduce fuel consumption.

Optimum use of rudder and heading control systems (autopilots)

A-11.2.7 There have been large improvements in automated heading and steering control systems technology. Whilst
originally developed to make the bridge team more effective, modern autopilots can achieve much more.
An integrated Navigation and Command System can achieve significant fuel savings by simply reducing
the distance sailed "off track". The principle is simple: better course control through less frequent and smaller
corrections will minimize losses due to rudder resistance. Retrofitting of a more efficient autopilot to existing
ships could be considered.

A-I1.2.8  During approaches to ports and pilot stations the autopilot cannot always be used efficiently as the rudder has
to respond quickly to given commands. Furthermore, at certain stages of the voyage it may have to be
deactivated or very carefully adjusted, i.e. during heavy weather and approaches to ports.

A-11.2.9 Consideration may be given to the retrofitting of improved rudder blade design (e.g. "twist-flow" rudder).

Hull maintenance

A-I1.2.10 Docking intervals should be integrated with the company's ongoing assessment of ship performance. Hull
resistance can be optimized by new technology-coating systems, possibly in combination with cleaning
intervals. Regular in-water inspection of the condition of the hull is recommended.

A-I1.2.11 Propeller cleaning and polishing or even appropriate coating may significantly increase fuel efficiency. The
need for ships to maintain efficiency through in-water hull cleaning should be recognized and facilitated by
port States.

A-I1.2.12 Consideration may be given to the possibility of timely full removal and replacement of underwater paint
systems to avoid the increased hull roughness caused by repeated spot blasting and repairs over multiple

dockings.

A-I1.2.13  Generally, the smoother the hull, the better the fuel efficiency.
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Propulsion system

A-11.2.14 Marine diesel engines have a very high thermal efficiency (~50%). This excellent performance is only
exceeded by fuel cell technology with an average thermal efficiency of 60%. This is due to the systematic
minimization of heat and mechanical loss. In particular, the new breed of electronic controlled engines can
provide efficiency gains. However, specific training for relevant staff may need to be considered to maximize
the benefits.

Propulsion system maintenance

A-I.2.15 Maintenance in accordance with manufacturers' instructions in the company's planned maintenance
schedule will also maintain efficiency. The use of engine condition monitoring can be a useful tool to
maintain high efficiency.

A-I1.2.16 Additional means to improve engine efficiency might include use of fuel additives, adjustment of cylinder
lubrication oil consumption, valve improvements, torque analysis, and automated engine monitoring

systems.

A-IL.3  Waste heat recovery

A-I.3.1 Waste heat recovery systems use thermal heat losses from the exhaust gas for either electricity generation,
heating or additional propulsion with a shaft power take in.

A-11.3.2 It may not be possible to retrofit such systems into existing ships. However, they may be a beneficial option
for new ships. Shipbuilders should be encouraged to incorporate new technology into their designs.

A-Il.4  Improved fleet management

A-Il.4.1 Better utilization of fleet capacity can often be achieved by improvements in fleet planning. For example, it
may be possible to avoid or reduce long ballast voyages through improved fleet planning. There is
opportunity here for charterers to promote efficiency. This can be closely related to the concept of "just in
time" arrivals.

A-I1.4.2  Efficiency, reliability and maintenance-oriented data sharing within a company can be used to promote best
practice among ships within a company and should be actively encouraged.

A-IL.5  Improved cargo handling

Cargo handling is in most cases under the control of the port or terminal operators and optimum solutions matched to

ship and port or terminal requirements should be explored. However, in cases where ships use their own cargo handling

equipment (e.g. cargo cranes, self-unloading booms, cargo pumps (tankers)), procedures should be in place to efficiently
utilize the energy produced from any additional generators required to operate the equipment.
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A-I1.6  Energy management

A-11.6.1 A review of electrical services on board can reveal the potential for unexpected efficiency gains. However,
care should be taken to avoid the creation of new safety hazards when turning off electrical services (e.g.
lighting). Thermal insulation is an obvious means of saving energy. Also see comment below on shore power.

A-I1.6.2  Optimization of reefer container stowage locations may be beneficial in reducing the effect of heat transfer
from compressor units. This might be combined as appropriate with cargo tank heating, ventilation, etc. The
use of water-cooled reefer plant with lower energy consumption might also be considered.

A-IL7 Fuel type

The use of emerging alternative fuels may be considered as a CO2 reduction method, but availability will often

determine the applicability.

A-IL.8  Other measures

A-IL.8.1 Development of computer software for the calculation of current fuel consumption, for the establishment of
an emissions "footprint,” to optimize operations, and the establishment of goals for improvement and

tracking of progress may be considered.

A-I.8.2 Renewable energy sources, such as solar (or photovoltaic) cell technology, have improved enormously in
recent years and should be considered for onboard application.

A-I1.8.3  Insome ports shore power may be available for some ships but this is generally aimed at improving air quality
in the port area. If the shore-based power source is carbon efficient, there may be a net efficiency benefit.
Ships may consider using onshore power if available.

A-I1.84 Even wind-assisted propulsion may be worthy of consideration. Various systems are available for retrofit,
including Flettner rotors, wing sails and aerofoil kites.

A-11.8.5 Efforts could be made to source fuel of improved quality in order to minimize the amount of fuel required to
provide a given power output.

A-I1.9 Compatibility of measures

A-I1.9.1 These Guidelines indicate a wide variety of possibilities for energy efficiency improvements for the existing
fleet. While there are many options available, they are not necessarily cumulative, are often area and trade

dependent and likely to require the agreement and support of a number of different stakeholders if they are
to be utilized most effectively.
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Age and operational service life of a ship

A-11.9.2  All measures identified in this document as applied to part I of the SEEMP are potentially cost-effective in

case of high oil prices. The financial feasibility of a specific energy efficiency enhancement can be evaluated
by various means. One way would be to estimate the return on investment (ROI) time. However, while
measures with lower ROI may have the lowest cost, this does not guarantee the best results in energy
efficiency performance improvement. Clearly, this equation is heavily influenced by the remaining service
life of a ship and the cost of fuel.

Trade and sailing area

A-I1.9.3  The feasibility of many of the measures described in this guidance will be dependent on the trade and sailing

A-11.94

area of the ship. Sometimes ships will change their trade areas as a result of a change in chartering
requirements, but this cannot be taken as a general assumption. For example, certain types of wind-enhanced
power sources might not be feasible for short sea shipping as these ships generally sail in areas with high
traffic densities or in restricted waterways. Air draft limitations may also affect the feasibility of wind
assistance technology and certain other emission reduction measures. Another aspect is that the world's
oceans and seas each have characteristic conditions and so ships designed for specific routes and trades may
not obtain the same energy efficiency benefits by adopting the same measures or combination of measures
as other ships that operate in different areas. It is also likely that some measures will have a greater or lesser
effect in different sailing areas.

The trade a ship is engaged in may also determine the feasibility of the efficiency measures under
consideration. For example, ships that perform services at sea (pipe laying, seismic survey, OSVs, dredgers,
etc.) may choose different methods of improving energy efficiency when compared to conventional cargo
carriers. The length of voyage may also be an important parameter as may trade specific safety
considerations. The pathway to the most efficient combination of measures will be unique to each vessel
within each shipping company.

A-I1.9.5 Environmental conditions and the nature of cargo carried also varies between regions. For example, some

routes may carry greater volumes of goods requiring careful temperature conditioning, or some transit
regions may be subject to frequent severe adverse weather conditions. This may lead to an increase of
emissions of ships serving those routes and regions.
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L1 TRIILF—3hFMITIERE (EEOI : Energy Efficiency Operational Indicator)
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DIEL TS,

PAELRDIESR i Carbon CF
content (t-COy/t-Fuel)
1. Diesel/Gas Oil EIZEE LB ED -1 UT TE | 0.875 3.206

BRI EWVS,) ENZ—EEIZRE
3AHDMX. DMAXIEDMBIZEHT

550
2. Light Fuel Oil (LFO) ERREEN_—EFICHETSHSRM| 086 3.151
A. RMBX[ZRMDIZ&%%T LD
3.Heavy Fuel Oil (HFO) | IR E/N_—tBICTHETHSRM | 0.85 3.114
E. RMF., RMG, RMHXI[ZRMK
[CE&ETHLD
4. Liquified Petroleum Gas | E/\> 0.819 3.000
(LPG) Jay 0.827 3.030
5. Liquified Natural Gas 0.75 2.750

(LNG)

EEOIDFESEHIL. UTDEEY THS,

fag oo H  MMADHAE oo

fEX | MELEEE (b))

(THARE | a4 T oS SR R EEE( b)) FERtE (XAIL)
HFO LFO

1 20 5 25,000 300

2 20 5 0 300

3 50 10 25,000 750

4 10 3 15,000 150

20420450+ 101X3.114X10°+(54+5+ 10+ 3} X 3.151 X 10°
{25,000 X 300} +i{0 X 300 + {25,000 X 750} + {15,000 X 150

EEOI =

=13.47
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Appendix 111 Examples of measures to monitor the amount of carbon dioxide emission

A-III.1  Energy Efficiency Operational Indicator (EEOI)
EEOI is a general index developed by IMO regarding Energy efficiency in real navigation, and the basic
calculating formula is as follows.

Fuel Consumption(ton) X CO , Conversion Factor (CO, — g/ton)

EEOI (CO, —g/ton - mile) =
Transport volume(ton) X Transport distance (mile)

CO, Conversion Factor is a factor which convert fuel consumption to the amount of carbon dioxide and its factor
depend on used fuel as below.

Type of Fuel Oil Standard Carbon CF
content (t-CO»/t-Fuel)
1. Diesel/Gas Oil Oil falling within DMX, DMA or DMB, | 0.875 3.206

which is stated in no 8217 of International
Organization for Standardization (hereafter
referred to as *“ International standard” )

2. Light Fuel Oil (LFO) Oil falling within RMA, RMB or RMD ,which | 0.86 3.151
1s stated in n0.8217 of International standard
3. Heavy Fuel Oil (HFO) Oil falling within RME, RMF, RMG, RMH or | 0.85 3.114

RMK ,which is stated in no.8217 of
International standard

4. Liquified Petroleum Gas | Propane 0.819 3.000
(LPG) Butane 0.827 3.030
5. Liquified Natural Gas 0.75 2.750
(LNG)

An Example of calculation is as follows.

Name of ship OO Ship type OO
Navigation | Fuel consumption (ton) .
Transport ~ volume | Transport distance
or term Fuel type Fuel typeLFO .
(ton) (mile)
HFO
1 20 5 25,000 300
2 20 5 0 300
3 50 10 25,000 750
4 10 3 15,000 150

(204204504107 X3.114X10°+(54+ 5+ 10+ 3) X 3.151 X 10°
{25,000 X 300} +i{0 X 300} + {25,000 X 750 + {15,000 X 150

EEOI =

=13.47
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PAECHESE (b)) x CO,MERM (CO,0TL/bY)
- BELIEEE (1))

COMEFRMT, MIMHEEZ “RILRFEMHEICER T FRHTHY . EATIAEHIZIECTUTOR
DELE D,

PRELRDTESR SR Carbon CF
content (t-COy/t-Fuel)
1. Diesel/Gas Oil ESEAE BN EO-RE (LT TE | 0.875 3.206

B EW0vD,) BNZ—LEEICHRE
35DMX. DMAXIEDMBIZEZH4T

550
2. Light Fuel Oil (LFO) EEEBE/NZ—EBIZHETHRM | 086 3.151
A. RMBX[ZRMDIZET LD
3.Heavy Fuel Oil (HFO) | EffREE/N_—tEIZHEIT HSRM | 085 3.114
E. RMF. RMG. RMHXIZRMK
[CEETHED
4. Liquified Petroleum Gas | Z’A/\> 0.819 3.000
(LPG) Jay 0.827 3.030
5. Liquified Natural Gas 0.75 2.750

(LNG)

BifumiER Sz Y O BRILRERHEDTHESRHEZ. UTDELEY THS.

B{IPRREL - Y D _BLRFMEHE

_ (20+20+50+10) x 3.114 + (5+ 5+ 10 + 3) x 3.151
B (300) + (300) + (750) + (150)

=13.47
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Complement 1 : Amount of cargo as an index of transport volume depends on ships and is considered to use adequate
index. (the number of container in case of container ship, the number of passenger in case of passenger ship etc)

Complement 2 : It is considered that EEOI in each voyage is subject to considerable fluctuation by transport volume
and meteorological and hydrographic condition. Therefore, it is recommended that data of multiple voyages or in
specific term should be averaged.

A-III.2  Amount of carbon dioxide emission in a voyage or per unit voyage distance (Fuel Consumption)

Basic formula is as below

Amount of Carbon dioxide emission per unit voyage distance (CO, — g/mile)

Fuel consumption(ton) X CO , ConversionFactor (CO, — g/ton)

Transport distance (mile)

CO, Conversion Factor is a factor which convert fuel consumption to amount of carbon dioxide and its factor depend
on used fuel as below.

Type of Fuel Oil Standard Carbon CF
content (t-CO»/t-Fuel)
1. Diesel/Gas Oil Oil falling within DMX, DMA or DMB, | 0.875 3.206

which is stated in no 8217 of International
Organization for Standardization (hereafter
referred to as ““ International standard” )

2. Light Fuel Oil (LFO) Oil falling within RMA, RMB or RMD ,which | 0.86 3.151
1s stated in n0.8217 of International standard
3. Heavy Fuel Oil (HFO) Oil falling within RME, RMF, RMG, RMH or | 0.85 3.114

RMK ,which is stated in no.8217 of
International standard

4. Liquified Petroleum Gas | Propane 0.819 3.000
(LPG) Butane 0.827 3.030
5. Liquified Natural Gas 0.75 2.750
(LNG)

Example of calculation of carbon dioxide emission per unit voyage distance is as below.
Amount of Carbon dioxide emission per unit voyage distance
_(20+20+50+10)><3.114+(5+5+10+3)><3.151

(300) + (300) + (750) + (150)

=13.47
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LMD
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Name of ship OO  Shiptype OO
Voyage | Fuel consumption (ton)
Fuel type Fuel type Distance (mile)
HFO LFO
1 20 5 300
2 20 5 300
3 50 10 750
4 10 3 150

Complement : EEOI is an excellent method to evaluate comprehensively the amount of carbon dioxide emission in a
voyage of ship. However, the amount of carbon dioxide emission per unit voyage (mile) may be used instead using
index of transport volume in case of ships(ex fishing vessel and working ship etc.) whose transport volume do not

become the index which shows efficiency.

A-IIL.3  Amount of Carbon dioxide emission per unit time (voyage) (Fuel Consumption)

Basic calculation formula is as follows,
Amount of carbon dioxide emission per unit time (voyage)(CO, —g)

= Fuel Consumption(ton) X CO , ConvertionFacutor (CO, — g/ton)

CO, Conversion Factor is a factor which convert fuel consumption to amount of carbon dioxide, and its factor depend

on used fuel as below.

(LNG)

Type of Fuel Oil Standard Carbon CF
content (t-CO»/t-Fuel)
1. Diesel/Gas Oil Oil falling within DMX, DMA or DMB, | 0.875 3.206
which is stated in no 8217 of International
Organization for Standardization (hereafter
referred to as “ International standard™)
2. Light Fuel Oil (LFO) Oil falling within RMA, RMB or RMD ,which | 0.86 3.151
is stated in n0.8217 of International standard
3. Heavy Fuel Oil (HFO) Oil falling within RME, RMF, RMG, RMH or | 0.85 3.114
RMK ,which is stated in no.8217 of
International standard
4. Liquified Petroleum Gas | Propane 0.819 3.000
(LPG) Butane 0.827 3.030
5. Liquified Natural Gas 0.75 2.750
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=(20+20+50+10) X 3.114 + (5+ 5 + 10 + 3) x 3.151
=386.9
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Calculation of amount of carbon dioxide per unit time (voyage) is as follows

Name of ship OO Ship type OO
Term Fuel Consumption (ton)
(voyage) | Fuel type Fuel type
HFO LFO

1 20 5

2 20 5

3 50 10

4 10 3

Amount of carbon dioxide emission per unit time

=(20+20+50+10) X 3.114 + (5+ 5 + 10 + 3) x 3.151
—=386.9
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A-IV.1.1

A-IV.1.2

A-IV13

A-IV.14

A-IV.1.5

A-IVI1.1

Appendix IV Examples of evaluation procedure

Confirmation of the implementation status of carbon dioxide emission control measures

Implementation status of planned measures for carbon dioxide emission control measures should be
confirmed. In addition, validity of carbon dioxide emission control measures and the necessity of the review
should be confirmed.

Confirmation of the transition of amount of carbon dioxide emission

Considering the status of amount of carbon dioxide emission obtained from the monitoring, effect of the
carbon dioxide emission control measures should be confirmed, and validity of carbon dioxide emission
control measures and the necessity of the review should also be confirmed.

Implementation of management review by the company

Regarding the developed SEEMP, periodical management review (evaluation and review by the company)
should be implemented and validity of the carbon dioxide emission control measures and the necessity of the
review should also be confirmed.

Comparison with the other ships

By comparing with the implementation status of carbon dioxide emission control measures and transition of
the amount of carbon dioxide emission of the other ship owned by the same company, implementation status
of the carbon dioxide emission control measures should be confirmed and also validity of the carbon dioxide
emission control measures and the necessity of the review should be confirmed.

Comparison with the result of the past

By comparing the amount of carbon dioxide emission (fuel consumption) of the past (ex, last year) with the
current amount of carbon dioxide emission (fuel consumption), the validity of implementation status of the
carbon dioxide emission control measures and the necessity of the review should be confirmed.

Review of the implementation status of the carbon dioxide emission control measures conducted for a specific
period

Reviews of the implementation status of the carbon dioxide emission control measures conducted for a
specific period should be made and the validity of the carbon dioxide emission control measures should be

confirmed.
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Appendix V Examples of ship fuel oil consumption data collection measures

Appendix V shows best practices of ship fuel oil consumption data collection measures, which are provided in “2016
GUIDELINES FOR THE DEVELOPMENT OF A SHIP ENERGY EFFICIENCY MANAGEMENT PLAN
(SEEMP)” developed by International Maritime Organization (IMO) in Res. MEPC 282(70).

A-V.1 Fuel oill consumption
Fuel oil consumption should include all the fuel oil consumed on board including but not limited to the fuel oil
consumed by the main engines, auxiliary engines, gas turbines, boilers and inert gas generator, for each type of fuel
oil consumed, regardless of whether a ship is underway or not. Methods for collecting data on annual fuel oil
consumption in metric tonnes include (in no particular order):

(1) method using bunker delivery notes (BDNs):
This method determines the annual total amount of fuel oil used based on BDNs, which are required for fuel oil for
combustion purposes delivered to and used on board a ship in accordance with regulation 18 of MARPOL Annex
VI; BDNs are required to be retained on board for three years after the fuel oil has been delivered. The Data
Collection Plan should set out how the ship will operationalize the summation of BDN information and conduct
tank readings. The main components of this approach are as follows:

(1) annual fuel oil consumption would be the total mass of fuel oil used on board the vessel as reflected in the BDNSs.
In this method, the BDN fuel oil quantities would be used to determine the annual total mass of fuel oil
consumption, plus the amount of fuel oil left over from the last calendar year period and less the amount of fuel
oil carried over to the next calendar year period;

(ii) to determine the difference between the amount of remaining tank oil before and after the period, the tank
reading should be carried out at the beginning and the end of the period;

(iii) in the case of a voyage that extends across the data reporting period, the tank reading should occur by tank
monitoring at the ports of departure and arrival of the voyage and by statistical methods such as rolling average

using voyage days;

(iv) fuel oil tank readings should be carried out by appropriate methods such as automated systems, soundings and
dip tapes. The method for tank readings should be specified in the Data Collection Plan;

(v) the amount of any fuel oil offloaded should be subtracted from the fuel oil consumption of that reporting period.
This amount should be based on the records of the ship's oil record book; and

(vi) any supplemental data used for closing identified difference in bunker quantity should be supported with
documentary evidence;
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(2) method using flow meters:
This method determines the annual total amount of fuel oil consumption by measuring fuel oil flows on board by
using flow meters. In case of the breakdown of flow meters, manual tank readings or other alternative methods will
be conducted instead. The Data Collection Plan should set out information about the ship's flow meters and how the
data will be collected and summarized, as well as how necessary tank readings should be conducted:

(1) annual fuel oil consumption may be the sum of daily fuel oil consumption data of all relevant fuel oil consuming
processes on board measured by flow meters;

(ii) the flow meters applied to monitoring should be located so as to measure all fuel oil consumption on board.
The flow meters and their link to specific fuel oil consumers should be described in the Data Collection Plan;

(iii) note that it should not be necessary to correct this fuel oil measurement method for sludge if the flow meter is
installed after the daily tank as sludge will be removed from the fuel oil prior to the daily tank;

(iv) the flow meters applied to monitoring fuel oil flow should be identified in the Data Collection Plan. Any
consumer not monitored with a flow meter should be clearly identified, and an alternative fuel oil consumption
measurement method should be included; and

(v) calibration of the flow meters should be specified. Calibration and maintenance records should be available on
board;

(3) method using bunker fuel oil tank monitoring on board:

(1) to determine the annual fuel oil consumption, the amount of daily fuel oil consumption data measured by tank
readings which are carried out by appropriate methods such as automated systems, soundings and dip tapes will
be aggregated. The tank readings will normally occur daily when the ship is at sea and each time the ship is
bunkering or de-bunkering; and

(i1) the summary of monitoring data containing records of measured fuel oil consumption should be available on
board.

Any corrections, e.g. density, temperature, if applied, should be documented.

A-V.2 Conversion factor Cr
If fuel oils are used that do not fall into one of the categories as described in the 2014 Guidelines on the method of
calculation of the attained Energy Efficiency Design Index (EEDI) for new ships (resolution MEPC.245(66)), as
amended, and have no Cr -factor assigned (e.g. some "hybrid fuel oils"), the fuel oil supplier should provide a Cr -
factor for the respective product supported by documentary evidence.
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A-V.3 Distance travelled

Appendix IX of MARPOL Annex VI specifies that distance travelled should be submitted to the Administration and:
.1 distance travelled over ground in nautical miles should be recorded in the log-book in accordance with SOLAS
regulation V/28.13;
.2 the distance travelled while the ship is underway under its own propulsion should be included into the aggregated
data of distance travelled for the calendar year; and
.3 other methods to measure distance travelled accepted by the Administration may be applied. In any case, the
method applied should be described in detail in the Data Collection Plan.

A-V.A4 Hours underway
Appendix IX of MARPOL Annex VI specifies that hours underway should be submitted to the Administration. Hours
underway should be an aggregated duration while the ship is underway under its own propulsion.

A-V.5 Data quality
The Data Collection Plan should include data quality control measures which should be incorporated into the existing
shipboard safety management system. Additional measures to be considered could include:

.1 the procedure for identification of data gaps and correction thereof; and

.2 the procedure to address data gaps if monitoring data is missing, for example, flow meter malfunctions.
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Appendix VI Direct CO2 emission measurement

A-VL1.1 Direct CO, emission measurement is not required by regulation 22A of MARPOL Annex V1.
A-VI1.2 Direct CO, emissions measurement, if used, should be carried out as follows:
(1) this method is based on the determination of CO, emission flows in exhaust gas stacks by multiplying the
COs concentration of the exhaust gas with the exhaust gas flow. In case of the absence or/and breakdown of
direct CO, emissions measurement equipment, manual tank readings will be conducted instead;
(2) the direct CO, emissions measurement equipment applied to monitoring is located exhaustively so as to
measure all CO;, emissions in the ship. The locations of all equipment applied are described in this

monitoring plan; and

(3) calibration of the CO, emissions measurement equipment should be specified. Calibration and maintenance
records should be available on board.

7



fFERVI]  RRRHEREOHMERK

78



AppendixVII Standardized data reporting formats of ship fuel oil consumption
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ERFESHME~ ORI HERIGREE

Report of the ship fuel oil consumption data to IMO

(%1 5Hs0)

EREE MRS

IMO Number
R (F£AR8)
;& T —3 OURSEHARE Start date [dd/mm/yy]
Period of calendar year for which the data is submitted 78 (FAR)
End date [dd/mm/yy]
5IEFELA
Year of delivery
RRADIEEE
Ship type
et
Gross tonnage (GT)
N
Net tonnage (NT)
RefaOFE BEES OB’
Technical Deadweight tonnage (DWT)
characteristics of the ik
ship HA GER) ¢ Main engine
Power output(rated power) [kW] HHR
Auxiary engine(s)
TRMERRRHIIHIIEE (T HEEDH) °
Attained EEDI (if aplicable) [gCO»/t/nm]
RATRE —BAE BRI HIHITEAR (B2 T 2558 DH) ©
Attained EEXI (if applicable) [gCO»/t/nm)]
FARYSRT
Ice class
T4 —EILH
Diesel / Gas oil (Cr : 3.206)
EEMRM
LFO (Cr : 3.151)
BB
HFO (Cr:3.114)
LPG (FBE/3Y)
LPG(Propane) (Cr : 3.000)
PRELHDEE S LPG (F& )
Fuel oil comsumption [t] LPG(Butane) (Cr : 3.030)
LNG
LNG (Cr:2.750)
AR/ =)L
Methanol (Cr : 1.375)
IZ/—
Ethanol (Cr: 1.913)
ZOH
Others(.......... )(CF:.......)

fniTiERE (BE)
Distance travelled [nm]

findTRRE ()

Hours underway [h]

MARPOL &#MiEE | BRSNS Ci®
VIEE 28 RAIASEA S | Applicable CII

nA5MMHDEE

oAER

ocgDIST

R R R EAE AR DR

80




For ships to which Required annual operational CII  [gCO»/t/nm]

Regulation 28 of BERTO B LR R IHIE 0
MARPOL Annex VI Attained annual oerational CII before any correction [gCO2/t/nm]
applies; WEHRO B FREITHTAZ !

Attained annual CII  [gCO»/t-nm]
TR RRHEIHITEAROFFE
Operational carbon intensity rating
CI BAE{e12 ((EESE | EEPI [gCOx/t/nm]

oA oB oC oD oE

#@ - cbDIST  [gCOx/berth/nm]

CII for trial purpose cIDIST [gCO»m/nm]

(none, one or more on EEOI [gCOxt/nm or others] 4
voluntary bases)

(;?E)

1 bR, 1969 EDMMD b U ERAIEICET ERENIZR > TEHESNTINS Z &,

2 .‘fm bEIE. 1969 FDOMMD b U EREIZET SERFHNIC > THESh TS I &, BRING
LMEEIX TNA] EREHTZ &,

3 BEERE oHIE. ARIWEESLLZVLDE LIZIGEOMMOBIKE S, LLE 1.025 OKEIZE
WCEHIESEKRICEDETARIIYMEREE T 5L LI-BEOERMMOBKELDEE IS

FURTEDTHSZ &, EHEHRARIEL. TETXIIEEFICKYRBESN-FKRIZK >TER
SNF-ERAHERICEVTEHRKORKEL INTNS I L, BRAINGEIMESIE TNAI LEH
52 &,

4 FHRUBHOEN (B (. 130kW LUETHDZ &, EREE. REMEOHRICEHIN TS
ERRRKENEEKRT S,

5 EEDIIX. 2018 40 EEDI MtEAEXICET 544 K54 > (GREEMEPC308(73)) #3BT 52 &,
15#. R MEPC.322.(74) R U MEPC.332(76)ZF (& YRIEES N TLVS,

6 EEXI (&, 2021 Z£0) EEXI DFHEFREICET 574 K54 > (R MEPC333(76)) #5845 &,

7 74 A9 SR, R MEPC.264(68) BT MSC.385(94) TR SN =B85 2 6+ 2T - O DERE

TENREE (BEI—F) PMRETIERE BT HI &, ZBLAEWMEEE TNAL LEHFTHI &,

8 CIIIE. 2022 FD Cll DETEFEICEAT 5484 K542 (CLAA K542, Gl) (GRE& MEPC.352(78))
BRI LHI L,

9 CII MEEE(X, 2022 F£0 Cll OEEZICBET 504 K542 (Cl BEJHA FS514 2, G2) (REE
MEPC.353(78) B Uf 2021 D Cll DHEFZFEICET 574 K54 > (CHHEIREAA FS4 >, G3) (R
i MEPC.338(76)) &SR35 &,

10 ##HIERTO CI (X, 2022 F£O Cl FHED = DHIERB R UMUBRZEICRET 5H4 K54 > (CI#HIE
A4 RS54, G5) (BRE& MEPC.355(78)) ZfERA LI-#HIEZ4TSRIIC. 2022 &0 Cl DFHEAEIZH
THHA RS VI TEHESh TSI &,

11 FHIEZD CI &, 2022 O Cll FHEQ=HDHIEFRB R UNERZEICET 545414 K514 o &5EEL.
2022 D Cll DFHEFEICET 2554 RSA VIR >TEHESA TS &,

12 CI OFHfEiIE. 2022 D Cll OFHEIZBET 554 K54 > (ClI FHEAA FS54 >, G4) (GREE
MEPC.354(78)) &S84 5 &,

13 CIIEEEfRAEI. 2022 &£ Cll OFEREKICET 5014 K54 U EBBTHI L,

14 EEOI &, EEOl DEEDFERAD=HDHA K54 > ([E1FE MEPC.1/Circ.684) #SHBT5HI &,
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(55 2 510

AFURHERE WER (RHEHaEAS)
BDN SUMMARIES

PRI MOIEE/HBEE(MY)

EfiE (B/A/%) Fuel Oil Type/Mass(MT) wE
Date of Operation

(dd/mm/yyyy) v e BRERAELE | BEMREME LPG(FO/U] LPG(TAY) | LNG A8)—L | TH/—1L | ZoHsCE) Descriptions
DO/GO LFO HFO LPG(P) LPG(B) LNG Methanol Ethanol Other(CF)

DER%I 44 SEBAZE BDN

09/01/2023

02/05/2023 150

08/07/2023

09/10/2023

10/12/2023 300

OFMBMLRE

Annual Supply Amount 0 0 450 0 0 0 0

QBRER DN D TEME Correction for the tank oil remainings

01/01/2023 400

31/12/2023 200

SEHHIMETRICE T AP I INDKMEE
Q@BHIINDTEHE The difference in the amount of the
Correction for the tank 0 0 200 0 0 0 0 remaining tank oil at the beginning/end of
oil remainings the data collection period.

@F D 1thE&ET other corrections

30/03/2023

15/09/2023

31/12/2023

RZ D itasest

Annual other corrections

0 0 0 0 0 0 0

RS BAEEE ER Annual Fuel Consumption

FERMHHEEE
Annual Fuel Consumption 0 0 650 0 0 0 0
(@+2+®)

A BHERENSHOETFRERTLICEHINTOIIGEE . AFXICRATRAVATLAOBREZRKICKYREETHIENTES,
Explanatory remarks;If bunker supply /correction data have been recorded in a Company ' s electronic reporting system, the data is acceptable to be submitted in the existing format instead of
submitting the data by this format.
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(3 3 5k

PAFBHBERE MR
COLLECTED DATA SUMMARIES

FAss A B #7 BB MATEERE |MATESR | RMMEBEZVIOKEEICE |MREEY BMEmOHEES(M)
(8/R/%) ((B/B/%) (BE) (B§:4) |E3FHRANITER (15817 HEEEE Fuel Consumption (Metric tons)
Date and time |Date and time |Distance |Hours mwjmmm mmm__s.m. in ice |%& PRELHESEBE RS ELE I AN RN ES
M_\oﬂ , Mo*\ , M«mﬁm:ma M;:am_\évmv\ Exeptional MO\«a_vﬁ_o:m STS Mass to be ducted from the total**
dd/mm/yyyy; |(dd/mm/yyyy; |[(h.m hh:mm conditions Y/ N)** operation N o
hh:mm UTC)  [hhimm UTC) specified in (Y/N)#x AA—ITBTHEMDR W\%x\bwwmwmwwwm
! BEEOERE | EhEEOromkmy BRUIBIOLOOR e <55
of MARPOL Total mass mm Aq—“%@ﬁwm .m_‘wmwmmm ﬁ%»*m_.umwmmm
. . it 7
Annex V1 consumed for production oosw_ﬁ:mq by oil fired consumed bu standalone
(Y/N)** ) boiler for cargo . .
of electrical power . ) engine driven cargo
heating/discharge on . .
tankers pumps furing discharge
operations on tankers
Ta—E)Lih/ il Ta—HILiH/ Bl Fa—EIL i/ 8l Fa—EIL i/ 8
DO/GO DO/GO DO/GO DO/GO
01/01/2023 |01/01/2023 )
00:00 1320 150 13:20 N N N
01/01/2023 |01/01/2023 )
1320 2400 60 10:40 N Y N
02/01/2023 |02/01/2023 ]
00:00 24:00 288 24:00 N N Y
03/01/2023 |03/01/2023 .
00:00 2400 260 24:00 N N Y
31/12/2023 |31/12/2023 ]
00:00 24:00 290 24:00 N N N
LSS
Annual Total
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*AREEDT—E2DIGE . RFIEERMETHI L,
*In the case of daily underlying data, this colum would be left in blank.
#[Cll HHEDHERBRUMERZICETIHAESIY (G5)] £8R, BREBRRICTHO. FARBOAFEILTTFORN LB INTVDI7MNILEDHEXELEMTIRETSIENTES, HERER
UHBRENEY I E - R TEALSIC AUECEREH I ELLIMITOESIZIIBI OTIZERTHE,
**xRefer to [Guidelines on correction factors and voyage adjustments for CII calculations (G5)]. Supporting documentation may be additionally submitted to facilitate the verification when necessary, such as
Baplie files where the number of in—use reefer containers onboard are recorded. Note that voyages in different sailing or operational conditions should be recorded in separate rows so that the correction

factors and voyage adjustments can be duly calculated and verified.

ok AR O — BR 4K B SR L 0  $54% (EEDD D

HEAEICET 22018 EH (RS THRESN
*+*x Refer to fuel types specified in the 2018 Guidelines on the method of calculation of the attained Energy Efficiency Design Index (EEDI) for new ships (resolution MEPC.308(73))

4 DIEFEES B8 (JREEMEPC.308(73))

EARVRACOEFHEBNSHOBFREATLICRBEINTVEBE . AFEXICRATRVATLOBREKRKICKYREZTHIENTES,
Explanatory remarks ; If bunker supply/correction data have been recorded in a Company’ s electronic reporting system, the data is acceptable to be submitted in the existing format instead of submitting the
data by this format.
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