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GENERAL TERMS AND CONDITIONS
OF EMIRATES CLASSIFICATION SOCIETY - L.L.C — O.P.C (TASNEEF)
EFFECTIVE AS OF 1 APRIL 2025

DEFINITIONS

Administration means the government of the state whose flag the Ship is entitled to fly or under
whose authority the Ship is authorised to operate in the specific case.

Client means the interested party and any other party who requires the Services.

Certificate of means a certificate of classification, issued by a Society and the certificate confirms
Classification that the vessel's structure, machinery, and equipment meet the society's specific
technical rules and regulations.

Interested Party means the party, other than the society, having an interest in or responsibility for
the Ship, product, plant or system subject to classification or certification (such as
the owner of the Ship and his representatives, the Ship builder, the engine builder
or the supplier of parts to be tested) who requests the Services or on whose behalf

the Services are requested.

Owner means the registered owner, the Ship owner, the manager or any other party with
the responsibility, legally or contractually, to keep the Ship seaworthy or in service,
having particular regard to the provisions relating to the maintenance of class laid
down in part a, chapter 2 of the rules for the classification of Ships or in the
corresponding rules indicated in the specific rules.

Register of Ships means a register book, also known as a Register of Ships, is a comprehensive
record of vessels that are classified by a society.

Rules means the documents below issued by the Society:

a. Rules for the classification of Ships or other special units.

b. Complementary rules containing the requirements for certification of
products, plants, systems and other or containing the requirements for the
assignment of additional class notations.

c. Rules for the application of statutory rules, containing the rules to perform the
duties delegated by administrations.

d. Guides to carry out particular activities connected with Services.

e. Any other technical document, as for example rule variations or interpretations.
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1.1

1.2

1.3

1.4

2.1

22

23

Services means the activities described in Article 1 below, rendered by the Society upon

request made by or on behalf of the Interested Party.

Ship means ships, boats, craft and other special units, as for example offshore

structures, floating units and underwater craft.

Society means Emirates Classification Society LLC OPC and/or its affiliated entities

providing the Services.
Surveyor means technical staff acting on behalf of the society in performing the Services.

UAE means United Arab Emirates.

ARTICLE 1
The purpose of the Society is, among others, the classification and certification of Ships and the certification of
their parts and components.
The Society (a) sets forth and develops Rules; (b) publishes the Register of Ships'; and (c) issues certificates,
statements and reports based on its survey activities.
The Society also takes part in the implementation of national and international rules and standards as delegated
by various Governments.
The Society carries out technical assistance activities on request and provides special services outside the scope of
classification, which is regulated by these general conditions unless expressly excluded in the particularcontract.
ARTICLE 2
The Rules developed by the Society reflect the level of its technical knowledge at the time they are published.
Therefore, the Society, though committed, also through its research and development services, to continuous
updating, does not guarantee they meet state-of-the-art science and technology at the time of publication or that
they meet the Society's or others' subsequent technical developments.
The Interested Party is required to know the Rules on the basis of which the Services are provided. With particular
reference to Classification Services, special attention is to be given to the Rules concerning class suspension,
withdrawal and reinstatement. In case of doubt or inaccuracy, the Interested Party is to promptly contact the
Society for clarification. The Rules for Classification of Ships are published on the Society's website:

www.tasneefmaritime.ae

The Society exercises due care and skill:
(a) inthe selection of its Surveyors; and

(b) in the performance of its Services, taking into account the level of its technical knowledge at the time the
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Services are performed.

2.4  Surveys conducted by the Society include, but are not limited to, visual inspection and non-destructive testing.
Unless otherwise required, surveys are conducted through sampling techniques and do not consist of
comprehensive verification or monitoring of each component of the Ship or of the items subject to certification.
The surveys and checks made by the Society, either on board Ships or with remote techniques, do not necessarily
require the constant and continuous presence of the Surveyor. The Society may also commission laboratory
testing, underwater inspection and other checks to qualified service suppliers, who will carry out these duties
under their responsibility. Survey practices and procedures are selected by the Society based on its experience
and knowledge and according to generally accepted technical standards in the sector.

ARTICLE 3

3.1 The class assigned to a Ship, like the reports, statements, certificates or any other document or information issued
by the Society, reflect the discretionary opinion of the Society concerning compliance, at the time the Service is
provided, of the Ship or product subject to certification, with the applicable Rules (given the intended use and
within the relevant time frame).

3.2 The Society is under no obligation to make statements or provide information about elements or facts which are
not part of the specific scope of the Service requested by the Interested Party or on its behalf.

3.3 No report, statement, notation on a plan, review, Certificate of Classification, document or information issued or
given as part of the Services provided by the Society shall have any legal effect or implication other than a
representation that, on the basis of the checks made by the Society, the Ship, structure, materials, equipment,
machinery or any other item covered by such document or information meet the Rules. Any such document is
issued solely for the use of the Society, its committees and clients or other duly authorised bodies and for no other
purpose. Therefore, the Society cannot be held liable for any act made or document issued by other parties on
the basis of the statements or information given by the Society. The validity, application, meaning and
interpretation of a Certificate of Classification, or any other document or information issued by the Society in
connection with its Services, are governed by the Rules of the Society, whom is the sole subject entitled to make
such authentic interpretation. Any disagreement on technical matters between the Interested Party and the
Surveyor in the carrying out of his functions shall be raised in writing as soon as possible with the Society, which
will settle any divergence of opinion or dispute.

3.4 The classification of a Ship, or the issuance of a certificate or other document connected with classification or
certification and in general with the performance of Services by the Society shall have the validity conferred upon
it by the Rules of the Society at the time of the assignment of class or issuance of the certificate; in no case shall
it amount to a statement or warranty of seaworthiness, structural integrity, quality or fitness for a particular purpose
or service of any Ship, structure, material, equipment or machinery inspected or tested by the Society.

3.5 Any document issued by the Society in relation to its activities reflects the condition of the Ship or the subject of
certification or other activity at the time of the check.

3.6 The Rules, surveys and activities performed by the Society, reports, certificates and other documents issued by
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the Society are in no way intended to replace the duties and responsibilities of other parties including, without
limitation, Governments, designers, ship builders, manufacturers, repairers, suppliers, contractors or sub-
contractors, Owners, operators, charterers, underwriters, sellers or intended buyers of a Ship or other product or
system surveyed.

3.7 These documents and activities do not relieve such parties from any fulfilment, warranty, responsibility, duty or
obligation (also of a contractual nature) expressed or implied or in any case incumbent on them, nor do they
confer on such parties any right, claim or cause of action against the Society. With particular regard to the duties
of the Owner, the Services undertaken by the Society do not relieve the Owner of his duty to ensure proper
maintenance of the Ship and ensure seaworthiness at all times. Likewise, the Rules, surveys performed, reports,
certificates and other documents issued by the Society are intended neither to guarantee the buyers of the Ship,
its components or any other surveyed or certified item, nor to relieve the seller of the duties arising out of the law
or the contract, regarding the quality, commercial value or characteristics of the item which is the subject of
transaction.

3.8 In no case, therefore, shall the Society assume the obligations incumbent upon the above-mentioned parties,
even when it is consulted in connection with matters not covered by its Rules or other documents.

3.9 Inconsideration of the above, and within the limits of liability under Article 5 below, the Interested Party undertakes
to relieve and hold harmless the Society from any third party claim, as well as from any liability in relation to the
latter concerning the Services rendered, where these are attributable to the Interested Party.

3.10 Insofar as they are not expressly provided for in these General Conditions, the duties and responsibilities of the
Owner and Interested Parties with respect to the Services rendered by the Society are described in the Rules
applicable to the specific Service rendered.

ARTICLE 4

4.1  Any request for the Society's Services shall be submitted in writing and signed by or on behalf of the Interested
Party. Such a request will be considered irrevocable as soon as received by the Society and shall entail
acceptance by the applicant of all relevant requirements of the Rules, including these General Conditions. Upon
acceptance of the written request by the Society, a contract between the Society and the Interested Party is
entered into, which is regulated by the present General Conditions.

4.2 In consideration of the Services rendered by the Society, the Interested Party and the person requesting the
service shall be jointly liable for the payment of the relevant fees and costs, even if the service is not concluded
for any cause not pertaining to the Society. In the latter case, the Society shall not be held liable for non-fulfilment
or partial fulfilment of the Services requested. In the event of non-payment of the invoice within the contractually
agreed terms, the Society reserves the right to request, in addition to the full payment of the principal amount due
and without the need for further formal notice, also:

(a) Late payment interest at a rate of 5% per annum, calculated from the due date of the invoice until full payment
is received, in accordance with the applicable laws in the United Arab Emirates or the country from where the

invoice is issued. Any applicable VAT, taxes, or statutory levies shall be borne by the Client as per the laws
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of the respective jurisdiction;

(b) full reimbursement of any costs incurred for debt recovery, including, but not limited to, legal fees,
administrative expenses, and the costs of any extrajudicial actions; and

(c) any additional amount due as compensation for damages suffered as a result of the delay or non-compliance,
where documented.

4.3 The contract for the classification of a Ship or for other Services may be terminated and any certificates revoked
at the request of one of the parties, subject to at least 30 days' notice to be given in writing. Failure to pay, even in
part, the fees due for Services carried out by the Society will entitle the Society to immediately terminate the
contract and suspend the Services.

4.4 The Society may withhold, suspend or withdraw any certificate, report or service in the event of non-payment of
fees due to any member of the Society by the Client in relation to the entire business relationship between any
member of the Society and the Client or by any other companies belonging to the same group as the Client. This
also applies when the obligation to pay rests with a builder or with the Ship's previous Owner.

4.5 For every case of termination or suspension of the contract, the fees for the activities performed until the time of
the termination or of the suspension shall be owed to the Society as well as the expenses incurred in view of
activities already programmed; this is without prejudice to the right to compensation due to the Society as a
consequence of the termination or of the suspension.

4.6 With particular reference to Ship classification and certification, unless decided otherwise by the Society,
termination of the contract implies that the assignment of class to a Ship is withheld or, if already assigned, that it
is suspended or withdrawn; any statutory certificates issued by the Society will be withdrawn in those cases where
provided for by agreements between the Society and the flag State.

ARTICLE 5

5.1 In providing the Services, as well as other correlated information or advice, the Society, its Surveyors, servants
or agents operate with due diligence for the proper execution of the activity. However, considering the nature of
the activities performed (see Article 2), it is not possible to guarantee absolute accuracy, correctness and
completeness of any information or advice supplied. Express and implied warranties are specifically disclaimed.

5.2 Therefore, subject to what provided for in Article 5.3 below, and also in the case of activities carried out by
delegation of Governments, neither the Society nor any of its Surveyors will be liable for any loss, damage or
expense of whatever nature sustained by any person, in tort or in contract, derived from carrying out the Services.

5.3 Notwithstanding the provisions in Article 5.1 above, should any user of the Society's Services prove that he has
suffered a loss or damage due to any negligent act or omission of the Society, its Surveyors, servants or agents,
then the Society will pay compensation to such person for his proved loss, up to, but not exceeding, five times the
amount of the fees charged for the specific Services, information or opinions from which the loss or damage
derives or, if no fee has been charged, a maximum of AED5,000 (Arab Emirates Dirhams Five Thousand only).

5.4 Where the fees charged are related to a number of Services, the amount of the fees will be apportioned for the

purpose of the calculation of the maximum compensation, by reference to the estimated time involved in the
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performance of the Service from which the damage or loss derives. Any liability for indirect or consequential loss,
damage or expense is specifically excluded. In any case, irrespective of the amount of the fees charged, the
maximum damages payable by the Society will not be more than AED 300,000 (Three Hundred Thousand
Dirhams). Payment of compensation under this Article will not entail any admission of responsibility and/or liability
by the Society and will be made without prejudice to the disclaimer clause contained in Article 5.

5.5 Any claim for loss or damage of whatever nature by virtue of the provisions set forth herein shall be made to the
Society in writing, within the shorter of the following periods: THREE MONTHS from the date on which the
Services were performed or THREE MONTHS from the date on which the damage was discovered. Failure to
comply with the above deadline will constitute an absolute bar to the pursuit of such a claim against the Society.

ARTICLE 6

6.1  Any dispute, controversy, or claim arising out of or relating to these Rules, the Services of the Society, or the
interpretation, breach, or termination thereof, shall first be referred to the parties’ senior management for amicable
resolution within thirty (30) days of written notice by either party.

6.2 If the dispute is not resolved amicably under Article 6.1, it shall be exclusively governed by and construed in
accordance with the laws of the Emirate of Abu Dhabi and the applicable federal laws of the United Arab Emirates.
The courts of Abu Dhabi shall have exclusive jurisdiction to settle any such dispute.

ARTICLE 7

7.1 All plans, specifications, documents and information provided by, issued by, or made known to the Society, in
connection with the performance of its Services, will be treated as confidential and will not be made available to
any other party other than the Owner without authorisation of the Interested Party, except as provided for or
required by any applicable legislation from a competent authority. Information about the status and validity of class
and statutory certificates, including transfers, changes, suspensions, withdrawals of class, conditions of class,
operating conditions or restrictions issued against classed ships and other related information, as may be required,
may be published on the website or released by other means, without the prior consent of the Interested Party.

7.2 Information about the status and validity of other certificates and statements may also be published on the website
or released by other means, without the prior consent of the Interested Party.

7.3 Notwithstanding the general duty of confidentiality owed by the Society to its clients in Article 7.1 above, the
Society's clients hereby accept that the Society will participate in the IACS Early Warning System which requires
each Classification Society to provide other involved Classification Societies with relevant technical information
on serious hull structural and engineering systems failures, as defined in the IACS Early Warning System (but not
including any drawings relating to the Ship which may be the specific property of another party), to enable such
useful information to be shared and used to facilitate the proper working of the IACS Early Warning System. The
Society will provide its clients with written details of such information sent to the involved Classification Societies.

7.4 In the event of transfer of class, addition of a second class or withdrawal from a double/dual class, the Interested
Party undertakes to provide or to permit the Society to provide the other Classification Society with all building

plans and drawings, certificates, documents and information relevant to the classed unit, including its history file,
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as the other Classification Society may require for the purpose of classification in compliance with the applicable

legislation and relative IACS Procedure. It is the Owner's duty to ensure that, whenever required, the consent of

the builder is obtained with regard to the provision of plans and drawings to the new Society, either by way of
appropriate stipulation in the building contract or by other agreement.

7.5 In the event that the ownership of the Ship, product or system subject to certification is transferred to a new
subject, the latter shall have the right to access all pertinent drawings, specifications, documents or information
issued by the Society or which have come to the knowledge of the Society while carrying out its Services, even if
related to a period prior to transfer of ownership.

ARTICLE 8

8.1 The Society shall not be obliged to perform any obligation towards the Client (including, without limitation,
obligation to (a) perform, deliver, accept, sell, purchase, pay or receive money to, from or through a person or
entity, or (b) engage in any other act) if this would be in violation of, inconsistent with or expose the Society to
punitive measures under any United Nations resolutions and/or under any laws, regulations, decrees, ordinances,
orders, demands, requests, rules or requirements of EU, United Kingdom, and/or United States of America and
which relate to foreign trade controls, export controls, embargoes or international boycotts (applying, without
limitation, to the financing, payment, insurance, transportation, delivery or storage of product and/or services)
hereinafter referred to as "Trade Sanctions".

8.2 Recurring the above circumstances during the performance of the contract, the Society shall be entitled at its sole
and absolute discretion:

(a) to immediately suspend payment or performance of the Services which are the object of the contract until
such;

(b) time as the Trading Sanctions are in force;

(c) to afull disengagement from the obligation affected by the Trading Sanctions, in the event that the inability to
fulfill the said obligation persists until the term provided for the fulfilment hereunder, provided that where the
relevant obligation relates to payments for activities and/or Services which have already been delivered, the
affected payment obligation shall remain only suspended until such time as the Trading Sanctions no longer
apply to the payment ; and/or

(d) to terminate the contract, without prejudice of the Society’s rights pursuant to Article 4.

ARTICLE 9

Should any part of these General Conditions be declared invalid, this will not affect the validity of the remaining

provisions.

ARTICLE 10

When the Society provides its Services to a consumer - i.e. a natural person who does not act within the scope of his

business or professional activity - the following provisions do not apply Article 3 (as far as the Society is solely entitled

to the authentic interpretation of the Rules); Article 4, (as far as the payment of the fees is also due for Services not
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concluded due to causes not attributable to the Interested Party); Article 5 (as far as the exclusion of liability is
concerned), and Article 6 (as far as the jurisdiction of a Board of Arbitrators based in Abu Dhabi is concerned).
ARTICLE 11

11.1  The Society and the Interested Party shall promote safety, protect human health and environment and create
safe working conditions for their personnel.

11.2 The Interested Party shall guarantee that the working environment in which the Society’s Surveyor will be
required to work is adequate, safe and in all respect compliant with the applicable legislation and Rules and shall
adopt all necessary measures to mitigate and/or control any relevant risk.

11.3 Furthermore, in accordance with the applicable legislation and Rules, the Interested Party shall provide the
Society with complete and detailed information relevant to any actual or potential specific risk existing in the work
areas where the Surveyor will be required to operate and relevant to the performance of the Services as well as
with any specific safety measure that the Society’s Surveyor is requested to comply with.

11.4 The Society reserves not to commence and/or to suspend the Services and/or to terminate the contract, claiming
compensation for any damage occurred, if it considers that the safety requirements listed in this Article are not

satisfactorily met.
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1 SCOPE

The scope of this Guide is to provide both TASNEEF technicians and shipowners with a common approach for
the implementation of the upcoming energy efficiency MARPOL requirements, applicable to new and existing
ships.

The approach in this Guide is applicable, unless instructed otherwise by the ship’s Flag Administration.

The differences between the August 2022 version of the Guide and the one issued in October 2021 are:

e Various paragraphs throughout the whole document have been updated based on the IMO Resolutions
adopted by Resolution MEPC 78 (June 2022) and aligned to IACS Rec. No.172 (June 2022) “EEXI
Implementation Guidelines”.

e Paragraph 2.1: a clarification on ship types for which Required and Attained EEXI is not applicable has
been added.

e Paragraph 2.2: the list of references has been updated.

o Paragraph 4.8: references to in-service performance measurements as per MEPC.1/Circ.901 have been
added.

The differences between this version of the Guide and the one issued in August 2022 are:

e Various paragraphs throughout the whole document have been updated based on the publication of IACS Rec.
No.172 Rev.1 (April 2024) “EEXI Implementation Guidelines” and the adoption of Resolution MEPC.375(80)
and Resolution MEPC.390(81) amending MEPC.335(76) “2021 Guidelines on the shaft/engine power limitation
system to comply with the EEXI requirements and use of a power reserve”.

2 GENERAL
2.1 MARPOL Annex VI amendments
The amendments to MARPOL Annex VI, adopted by Resolution MEPC.328(76) and entering into force on 1

November 2022, require the following new and existing ships of 400 GT and above having conventional propulsion
(except when indicated otherwise):

e bulk carriers; e LNG carriers having conventional and non-

e gas carriers; conventional propulsion;

e tankers; e ro-ro cargo ships (vehicle carrier);

e container ships; e ro-ro cargo ships;

e general cargo ships; e ro-ro passenger ships;

o refrigerated cargo carriers; e cruise passenger ships only having non-
e combination carriers; conventional propulsion

to calculate the Attained EEXI which shall result equal or less than the Required EEXI (see [3] and [4] for details).

In case of ships having non-conventional propulsion (diesel/electric, turbine or hybrid), the requirements to calculate
an Attained EEXI and to comply with a Required EEXI are normally not applicable, but apply to cruise passenger
ships having non-conventional propulsion and LNG carriers having conventional or non-conventional propulsion.
Also, the requirements do not apply to category A ships as defined in the Polar Code as well as livestock carriers,
barge carriers, heavy load carriers, yacht carriers and nuclear fuel carriers as provided for in MARPOL Annex VI
Regulation 2.2.15.

For the definition of “heavy load carriers” please refer to IACS Rec. No. 170 (May 2022) “The term of "heavy load
carrier" for the application of EEDI/EEXI and CII”.

The verification of the ship's Attained EEXI, based on an EEXI Technical File, is to take place at the first annual,
intermediate or renewal survey of the IAPP Certificate or the initial survey of the IEEC Certificate, whichever is the

first, on or after 1 . January 2023,

A sample of the EEXI Technical File is provided in Appendix 1 of this Guide.
2.2 References

This Guide refers to the following IMO and IACS requirements and guidelines:

¢ IMO Resolution MEPC.254(67) - 2014 Guidelines on survey and certification of the energy efficiency design
index (EEDI), as amended by Resolutions MEPC.261(68) and MEPC.309(73)

1
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3

IMO Resolution MEPC.364(79) - 2022 Guidelines on the method of calculation of the Attained Energy Efficiency
Design Index (EEDI) for new ships

IMO Resolution MEPC.328(76) - Amendments to MARPOL Annex VI

IMO Resolution MEPC.335(76) - 2021 Guidelines on the shaft/engine power limitation system to comply with
the EEXI requirements and use of a power reserve, as amended by MEPC.375(80) and MEPC.390(81)

IMO Resolution MEPC.350(78) - 2022 Guidelines on the method of calculation of the Attained Energy Efficiency
Existing Ship Index (EEXI)

IMO Resolution MEPC.351(78) - 2022 Guidelines on survey and certification of the Energy Efficiency Existing
Ship Index (EEXI)

IMO Circular MEPC.1/Circ.850/Rev.3 — Guidelines for determining minimum propulsion power to maintain the
maneuverability of ships in adverse conditions

IMO Circular MEPC.1/Circ.896 - 2021 Guidance on treatment of innovative energy efficiency technologies for
calculation and verification of the Attained EEDI

IMO Circular MEPC.1/Circ.901 — Guidance on methods, procedures and verification of in-service performance
measurements

IACS Rec. No.172 (Rev.1, April 2024) — EEXI Implementation Guidelines

IACS Rec. No 173 (Nov 2022) - Guidelines on Numerical Calculations for the purpose of deriving the Vref in the
framework of the EEXI Regulation.

REQUIRED EEXI EVALUATION

3.1 Formula for Required EEXI

The formula for Required EEXI is:

Required EEXI = (1-Y/100) * EEDI reference line value

where:

EEDI Reference line value = a * b®
a, b and c are depending on ship type (and size in some cases) as per Table 1.

Table 1
Ship type a b c
Bulk carrier 961.79 - DWT of the ship where 0.477
DWT=<279,000
- 279,000 where DWT >
279,000
Gas carrier 1120 DWT of the ship 0.456
Tanker 1218.80 DWT of the ship 0.488
Container ship 174.22 DWT of the ship 0.201
General cargo ship 107.48 DWT of the ship 0.216
Refrigerated cargo carrier | 227.01 DWT of the ship 0.244
Combination carrier 1219.00 DWT of the ship 0.488
Ro-ro cargo ship (vehicle | -780.36* (DWT/GT)*(-0.7) where | DWT of the ship 0.471
carrier) DWT/GT < 0.3
- 1812.63 where DWT/GT >= 0.3
Ro-ro cargo ship 1686.17 - DWT of the ship where DWT | 0.498
<= 17000
- 17000 where DWT > 17000
Ro-ro passenger ship 902.59 - DWT of the ship where DWT | 0.381
<=10000
- 10000 where DWT > 10000
LNG carrier 2253.7 DWT of the ship 0.474
Cruise passenger ship 170.84 GT of the ship 0.214
having non-conventional
propulsion

The ship type should match the ship type mentioned in the IEE Certificate, except for LNG Carriers that were
categorized as Gas Carriers and Cruise Passenger Ships that were categorized as Passenger Ships under Phase
1 of EEDI. Some ship sizes may have only an Attained EEXI without a Required EEXI (e.g. a bulk carrier of 5,000

2
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DWT is subject to attained EEXI, but not the required EEXI). For further guidance on the EEXI assessment of LNG
carriers that were delivered before 1 September 2019 (as gas carrier), refer to paragraph 7.1 of IACS Rec. No. 172.

The reduction factor of Required EEXI for cruise passenger ships with conventional propulsion is not specified in
MARPOL Convention at this stage. Cruise passenger ships with conventional propulsion are therefore excluded
from calculation of Required EEXI and from compliance with:

Attained EEXI < Required EEXI.

Cement carriers should be classified as Bulk Carriers within the scope of MARPOL Annex VI, unless otherwise
agreed by the flag state, either in response to a specific owner’s request or as per previously issued general
instructions.

If, upon flag instruction, the cement carrier is categorized differently from a bulk carrier, the following criteria must
be verified:

¢ The Statement of Compliance for the carriage of solid bulk cargoes should list only “cement”.
e The Cargo Ship Safety Certificate * can’tindicate “bulk carrier” in the “type of ship”. The ship type specified
on the certificate should correspond to the flag's instructions.
* or alternatively Cargo Ship Safety Construction Certificate and Cargo Ship Safety Equipment Cetrtificate.
3.2 Reduction factors
In the formula for Required EEXI:
Required EEXI = (1-Y/100) * EEDI reference line value

Y is the reduction factor, ship-type specific and depending on ship size (DWT or GT), as per Table 2.

Table 2
Ship type Size Reduction factor Equivalent to
Required EEDI
Phase ...
(see Note 1)
Bulk carrier DWT >= 200,000 15 1+
20,000 <=DWT < 200,000 20 2
10,000 <= DWT < 20,000 0-20 2
Gas carrier DWT >= 15,000 30 3
10,000 <= DWT < 15,000 20 2
2,000 <= DWT < 10,000 0-20 2
Tanker DWT >= 200,000 15 1+
20,000 <= DWT < 200,000 20 2
4,000 <= DWT < 20,000 0-20 2
Container ship DWT >= 200,000 50 3
120,000 <= DWT < 200,000 45 3
80,000 <= DWT < 120,000 35 2++
40,000 <= DWT < 80,000 30 2+
15,000 <= DWT < 40,000 20 2
10,000 <= DWT < 15,000 0-20 2
General cargo ship DWT >= 15,000 30 3
3,000 <= DWT < 15,000 0-30 3
Refrigerated cargo carrier DWT >= 5,000 15 2
3,000 <= DWT < 5,000 0-15 2
Combination carrier DWT >= 20,000 20 2
4,000 <= DWT < 20,000 0-20 2
Ro-ro cargo ship (vehicle carrier) DWT >= 10,000 15 2
Ro-ro cargo ship DWT >= 2,000 5 1
1,000 <= DWT < 2,000 0-5 1
Ro-ro passenger ship DWT >= 1,000 5 1
250 <= DWT < 1,000 0-5 1
LNG carrier DWT >= 10,000 30 3
Cruise passenger ship having non- GT >= 85,000 30 3
conventional propulsion 25,000 <= GT < 85,000 0-30 3
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Note: where in column “Equivalent to Required EEDI Phase ...” is indicated a number with “+” or “++” it means that
it is more stringent than the corresponding EEDI phase but lower than the next Phase (e.g. “2+” means that it is
more stringent than Phase 2 but less than Phase 3).

For those ships below the threshold identified by Table 2, the Required EEXI has not to be calculated and compared
with the Attained EEXI. In this case, the Attained EEXI value only will be included in the EEXI technicalfile.

4 ATTAINED EEXI EVALUATION

Ships falling into the scope of EEDI requirement can use their certified Attained EEDI (as documented in the IEE
Certificate) as an alternative to the Attained EEXI, providing it satisfies the Required EEXI. If verification is based
on EEDI TF which has been approved by another Classification Society different from the one re-issuing the new
IEE Certificate, the supporting documentation should include:

o the approved EEDI Technical File,

e acopy of the IEEC Supplement and/or approval letter

e astatement that the ship has not undergone major modification as defined in MARPOL Annex VI, Reg.2.2.17.

In all other cases, the EEXI is to be calculated as described in this chapter.

4.1 EEXI formula

ar flj)*(Znﬂ/{ElpME(i)*CFME(i)*SFCME(L'))"‘(PAE*CFAE*SFC (:)E)+
= =

J
a1 j:{ *SCFAE)_

PTI P «C
FEETP oy~ foprty*F agerso’ Cras
(Znefff *P *C *SFC )

i=1 Teff() _eff) FME — ME ]

fexfixfrxCapacity*fw+Vyef*fm

EEXI ="

) If part of the Normal Maximum Sea Load is provided by shaft generators, SFCme and CFme may — for that part of the power
— be used instead of SFCae and Crae

In case (an) error(s) is/are found in the original EEDI Technical File which was approved at the time of delivery of
the ship, then — for cases where a power limitation is implemented to satisfy the Required EEXI — the Attained EEXI
will need to be calculated based on the correct data and an EEXI Technical File to be reviewed/approved.

For calculation of the Attained EEXI by the above formula, the parameters in Resolution MEPC.364(79), as
amended apply, unless expressly provided otherwise.
The main parameters are explained in [4.2] to [4.10].

4.2 Pweand Power Limitation
Pueq is normally 75% of the rated installed power (MCR) for each main engine (i).

The value of MCR specified on the EIAPP certificate (normally the rated power as indicated on the engine
nameplate) is to be used for calculation.

If the main engines are not required to have an EIAPP certificate, the MCR on the nameplate is to be used; in case
the nameplate is unavailable or illegible, the value as indicated on a valid Statutory certificate (e.g. International
Tonnage certificate), or on a test report or certificate endorsed/issued by a Classification Society for the specific
engine is to be used.

Whilst Resolution MEPC.335(76) as amended by MEPC.375(80) and MEPC.390(81) only defines overridable
power limitations, IACS Rec. No. 172 also defines a number of power limitation cases that are considered non-
overridable or “permanent during ship operation”, as follows:

A) Overridable Power Limitation

e EPL (All power limitation measures that are equivalent to power limitation as described in Resolution
MEPC.335(76) as amended by MEPC.375(80) and MEPC.390(81) regarding limitation method, are to be
regarded as overridable. This means in detail that all limitation of the fuel rack is considered in this way,
independent from whether the crew can easily remove the blockage by breaking a seal or a tool is needed
to remove the mechanical blockage)

e ShaPoli

e Turbo Charger cut out by means of butterfly valve

4
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In case overridable Shaft or Engine Power Limitation is installed in accordance with Resolution MEPC.335(76)
as amended by MEPC.375(80) and MEPC.390(81), Pue) is equal to 83% of the limited installed power (MCRjim)
or 75% of the original installed power (MCR), whichever is lower, for each main engine (i), except for the case
of overridable power limitation and shaft generators as detailed in IACS Rec.172 para 6.1 and below.

B) Non-overridable Power Limitation or “permanent during ship operation”

o Propeller retrofit with shaft power limitation to prevent damage on the propeller or shaft (see Note 1 below)

e Turbocharger dismantling (see Note 1 below)

e Turbocharger cut-out by removable (bolted) blinding plate, or permanent (welded) blinding plate (see Notes
1 and 2 below)

e Permanent adjustment of fuel index (see Notes 1 and 2 below)

¢ Permanent Engine derating, i.e. cylinder cut-off, reduction of combustion volume (see Note 1 below).

Note 1: The 75% approach is applicable.

Note 2: All the following provisions to be satisfied:

a
b.

C.

Permanent physical sealing subject to annual survey.
Description of the power limitation to be included in the EEXI Technical File.
The limited power value is to be stated in the EEXI Technical File and if applicable, in the reissued EIAPP.

For both EEDI and pre-EEDI bulk carriers, tankers, and combination carriers of 20,000 DWT and above,
undergoing Non-overridable Power Limitation, the Minimum Propulsion Power Assessment is to be verified
according to MEPC.1/Circ.850/Rev.3.

In case of non-overridable Shaft or Engine Power Limitation, Pueg is calculated according to Option 2 in
paragraph 2.2.5.2 of Resolution MEPC.364(79), meaning that Pue is equal to 75% of the limited installed power
(MCRjim).

Ships that had a manoeuvering booklet, pilot card and wheelhouse poster before installing a power limitation should
update the information in accordance with “Provision and display of manoeuvring information onboard ships
“adopted by Resolution A.601(15) to state the limiting power and to provide the Master with the necessary
information in the updated characteristics when the ship has all shaft and engine power available, and when shaft
or engine power has been limited.

Depending on the power limitation method, different MCR values are to be considered in the EEXI formula
according to Table 3.

Table 3
Non- Non-
overridable overridable
Source Overridable other than ropeller
Parameter Variable propeller prope 3
Lo retrofit
retrofit
Reference Paragraph function of function of function of
Pwue MEPC.350(78) 221
MEPC.364(79) 2251 MCRiim 83% MCRiim 756% MCRiim 756% MCRiim
MEPC. 364(79) 2252
Pae MEPC. 364(79) 2256 MCR MCR MCRiim MCR
fiice MEPC. 364(79) 2.2.8.1 MCR MCR MCRim MCR
fi,RoRo MEPC.350(78) 226 ViretE 75% MCR Puve= f(MCRiim) Puve= f(MCRiim)
MEPC. 364(79) 2283 Virer
ﬁ,GeneraICargo MEPC. 364(79) 2284 Virer Puve= f(MCRIim) Puve= f(MCRIim) Puve= f(MCRIim)
Notes:

1 calculation following Resolution MEPC.350(78)
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2  calculation following Resolution MEPC. 364(79) by replacing MCR with MCRiim
3 calculation following Resolution MEPC. 364(79), Paragraph 2.2.5.2, option 2.

For LNG carriers having diesel electric, steam turbine or dual fuel (engine) conventional propulsion systems,
guidelines for the calculation of the Attained EEXI are respectively in paragraphs 6.3, 7.3, 7.6 and 7.7 of IACS Rec.
No. 172, taking into account the combustion of excessive natural boil-off gas in the engines or boilers, to avoid
releasing to the atmosphere or unnecessary thermal oxidation (paragraph 7.2 of IACS Rec. No.172).

On ships with shaft generator(s) installed, without Shaft or Engine Power Limitation, Pwmeg) is to be calculated as
follows:

27.11'/115 Pue@m=0.75 (X" MfRME(i) - ZnPT0_0-175 * MCRpro(1))
= 1= i=

with: Z”’ZL‘{ 0.75 * MCRpTo(i) <P,r/0.75

On ships with shaft generator(s) installed, with Shaft or Engine Power Limitation, Pme() is to be calculated as follows:

Ezwf Pue@=0.75* (X" IlyigRlim(i) - Z"Pmlg-175 * MCRpro(p)

WIch?ﬁ{O 0.75 MCRpTo(i) <P4r/0.75

If in this case a ShaPolLi is applied on the shaft between coupling out for electric power (reduction gear, shaft
generator) and propeller, the power limit of the ShaPoLi is reduced by PPTO, the power of the shaft generator
which is available without limitation. This means that the power limit of the ShaPoLi is MCRim — Ppro and accordingly
Pwme is 75% of the power limit of the ShaPoLi.

Care is to be taken to the fact that the ship speed Vet is to be obtained from the speed-power curve using the value
of Pume as above, and not 75% of MCRwe.

4.3 Cerumeg)and Crae

Crumegand Crae are non-dimensional conversion factor between fuel consumption measured in g and CO2 emission
also measured in g based on carbon content.

The values of both Cruejand Cracare to be taken from Table 4, by using the Cr value on the line corresponding
to the fuel used when determining SFC, as listed in the applicable test report included in a NOx Technical File.

Table 4
Type of fuel Reference Lower calorific Carbon content Cr
value
(kJ/kg)
1 Diesel/Gas Ol ISO 8217 Grades DMX 42700 0.8744 3.206
through DMB
2 Light Fuel Qil (LFO) ISO 8217 Grades RMA 41200 0.8594 3.151
through RMD
3 Heavy Fuel Oil (HFO) ISO 8217 Grades RME 40200 0.8493 3.114
through RMK
4 Liquified petroleum gas (LPG) | Propane 46300 0.8182 3.000
Butane 45700 0.8264 3.030
5 Liquefied Natural Gas (LNG) 48000 0.7500 2.75
6 Methanol 19900 0.3750 1.375
7 Ethanol 26800 0.5217 1.913

The fuel used when determining corrected SFC corresponds to the value of the CF conversion factor, according to

the table provided under paragraph “CF ; Conversion factor between fuel consumption and CO2 emission” of the

IMO EEDI Calculation Guidelines(Resolution MEPC.364(79), as amended).

- In case SFC is corrected to ISO standard reference conditions with standard LCV of LFO (41,200 kJ/kg), SFC
and the conversion factor, Cf (3.151), are to correspond to LFO.

- In case SFC is corrected to ISO standard reference conditions with standard LCV of MDO (42,700kJ/kg), SFC
and the conversion factor, Cf (3.206), are to correspond to MDO.
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For those engines which do not have a test report included in the NOx Technical File, the value corresponding to
the fuel used by the manufacturer to determine the SFC is to be used.

For those engines which do not have a NOx Technical File with a test report included, and which do not have the
SFC specified by the manufacturer, the value of:

3.114 [tcoa/truel]
is to be used for Cr, including the case when HFO is used in practice, along with the value of SFC,y, per [4.4].

In case of a ship equipped with dual-fuel main or auxiliary engine, gas fuel should be identified whether it is regarded
as the "primary fuel by means of evaluation of the parameter fbrgas, to be calculated according to paragraph 2.2.1
of Resolution MEPC.364(79).

Two cases may occur:

1. fbFgas 20.5,
then gas fuel is regarded as the "primary fuel".
In this case the factor: “Pumeg * Cemeg * SFCueg”
in the EEXI formula is to be replaced by:
“Pumegy ™ (Crme pitot fuel) “SFCME pitot ueiiy + Crme gasi) * SFCME gas())”
The same modification applies to the factor “Pae * Crae * SFCae” for dual fuel auxiliary engines.

2. fDFgas < 05
then gas fuel is not regarded as the "primary fuel."
In this case the factor: “Pume * Cemegy *SFCumeg)”

in the EEXI formula is to be replaced by:
“Pumegy ™ [forgas *(Crme pitot tuelii) * SFCME pitot tueity + CrME gas) * SFCME gas() + forFiiquids * Crme liquidm ™ SFCME liquiaa)]”

The primary fuel of LNG Carriers with dual fuel engines (using cargo as fuel) is gas by default.
4.4 SFCME(|) and SFCae

SFCuegand SFCaeare the main/auxiliary engine Specific Fuel Consumptions as recorded for the parent engine in
the test report included in a NOx technical file:
o for main engines certified to the E2 or E3 test cycles, is the SFC at 75% of MCR power;
o for auxiliary engines certified to the D2 or C1 test cycles, is the SFC at 50% of MCR;
o if gas fuel is used as primary fuel, the SFC in gas mode is to be used. In case that installed engines have
no approved NOx Technical File tested in gas mode, the SFC of gas mode should be submitted by the
manufacturer and confirmed by the verifier.

In case different values of SFC are available from multiple sources, the hierarchy of data shown in Table 5 is to be
taken into account.

Table 5: SFC value to be used in the EEXI calculations

Options 1 2 3 4
Parent Engine Member engine | Parent Engine not Member engine not
ISO corrected is | ISO corrected is | ISO corrected is ISO corrected is
available available available but available but
corrected as best corrected as best as
as possible based possible based on
on available data available data (e.g.
(e.g. LCV) LCV)
Pre-EEDI ship with Acceptable Acceptable Acceptable Acceptable
power limitation
Pre-EEDI ship without | To be used Acceptable only | Acceptable Acceptable
power limitation in case Option 1
is not available
EEDI ship with power | Acceptable Acceptable Acceptable Acceptable
limitation
EEDI ship without SFC value stated in EEDI TF to be used
power limitation
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Not ISO-corrected values are acceptable only in case ISO corrected values are not available.
Retrofitted exhaust gas scrubber systems are not considered to affect the EEXI calculations in terms of SFC.

In case the engine is retrofitted with a new type of fuel nozzles or optimization of fuel injection, the new SFC
specified by the main engine designer is acceptable, provided the approved NOx Technical File of the engine is
amended accordingly.

The SFC as reported in the test report included on the NOx Technical File is to be corrected to the standard lower
heat value (LHV) of the fuel oil, referring to ISO 15550:2002 and ISO 3046-1:2002.

In case of power limitation:
¢ In case where the main engine designer is involved, the main engine designer to provide SFC at new Puwe,
based on interpolation from test bed measurements ISO corrected and this is to be shown in the main
engine designer’'s power limitation report. The SFC value at Pwve to be used in the EEXI calculation is to be
to the satisfaction of the Verifier.
e In case the main engine designer is not involved, the SFC value at Pue to be used in the EEXI calculation
to be confirmed by the Verifier.

Notwithstanding the above, the SFC specified by the manufacturer or confirmed by the Verifier may be used.

For those engines which do not have a NOx Technical File with a test report included, and which do not have the
SFC specified by the manufacturer or confirmed by the Verifier, the SFC can be approximated by SFC,p, defined
as follows:

SFCugapp = 190 [g/kWh]

SFCapapy =215 [g/kWh]

For ships equipped with steam turbine (note that, being a non-conventional propulsion, among ships equipped with

steam turbine, only cruise ships and LNG carriers are subject to EEXI), the SFCsteamrurine Should be calculated by

manufacturer and verified by the Administration or an organization recognized by the Administration, as follows:
Fuel Consumption

SFCSteamTurbine = nMEP
i=1 = ME 0)

For ships whose electric power is primarily supplied by a turbine generator closely integrated into the steam and
feed water systems, electric loads (Pag) should either be assumed as 0 (zero) in calculating the EEXI or added to

Pwe, as follows:
Fuel Consumption

SFCsteamrurbine = ~mmE +P
i=1 ~ ME@ AE

where:

1 Fuel consumption is fuel consumption of boiler per hour (g/h).

2 The SFC should be corrected to the value of LNG using the standard lower calorific value of the LNG (48,000
kJ/kg) at SNAME Condition (condition standard; air temperature 24°C, inlet temperature of fan 38°C, sea water
temperature 24°C).

3 In this correction, the difference of the boiler efficiency based on lower calorific value between test fuel and
LNG should be taken into account.

In case of unavailability of the value of SFCsteamTumine Calculated by manufacturer and verified as above, the value
may be obtained from onboard measurements at 83% MCR, to be carried out under survey.

Regarding the Specific Gas Consumption (SGC) calculation for the steam-turbine LNGs, in most cases the specific
gas consumption at varying loads is not available in the Steam Heat Balance & Flow Diagram drawing. In case the
gas consumption is available at the Steam Heat Balance & Flow Diagram drawing (3 or more load points), then
these values are to be used.

The Fuel Oil Consumption (FOC) is to be corrected to the value of LNG as per paragraph 2.2.7.2.2 of Resolution
MEPC.364(79). The FOC should be multiplied with the ratio of the lower calorific values (LCV) of the respective
Fuel oil and LNG.

The conversion of SFOC to SGC, is taken as follows:
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LCV (ryel 0

SFOC+ (— T

Anyway, in case different values of SFC are available from multiple sources, the following hierarchy of data (in
order of decreasing precedence) is to be taken into account:

SFC from Parent engine test report included in the NOx Technical File

SFC from Member engine test report included in the NOx Technical File

SFC measured on board in g/h and converted to g/kWh (only in case of derating with engine modifications)
SFC from Member engine test report included in the NOx Technical File of another engine of the same type
SFC from individual engine test report

SFC declared by manufacturer

SFC measured on board in g/h and converted to g/kWh (except in case of derating with engine
modifications).

In case two or more sets of SFC measurement results at the same rating are submitted to the verifier for the various
loads of the same engine, the average SFC is to be used.

Nogo~ON=

4.5 Pae

Paeis the required auxiliary engine power to supply normal maximum sea load including necessary power for
propulsion machinery/systems and accommodation, in the condition where the ship is engaged in voyage at the
speed (V) at summer load draught.

It includes main engine pumps, navigational systems and equipment and living on board, but excluding the power
not for propulsion machinery/systems, e.g. thrusters, cargo pumps, cargo gear, ballast pumps, maintaining cargo,
e.g. reefers and cargo hold fans.

Paggis calculated in accordance with paragraph 2.2.5.6 of Resolution MEPC.364(79) as follows:

I4 N
« For ships which total propulsion power (¥ MCRygp Tt OP;;( ) is 10,000 kW or above, P ¢ is defined as:
nME. ZnPTIP )
“i_q PTI(D)
Pag sz McRyg = 10000kw) = (0.025% (X MCRyEew) T 0.75 J)) +250
1=1 '
e For ships which total propulsion power is below 10,000 kW, Pae is defined as:
nME nPTI i
ZL’=1 PPTI i
P 4 (5 MCRyE < 10000 kw) = (0.05% (32 MCRyew) + 0.75
1=1 ’

In case of overridable power limitation, Paeis to be based on the original MCR.
¢ In non-overridable power limitation cases listed in Table 3 in [4.2] of this Guide, Paeis to be based on MCRiim.
e For ships having shaft generator(s), part of the normal maximum sea load is provided by shaft generators and
in this case, the term:

(Pag* Crag* SFCar)
is to be replaced by:

nPTO nPTO
(PAE_ 0.75 * Z 0.75 * MCRpTo(i)) * CFAE* SFCAE'l' 0.75 * Z 0.75 * MCRpro(i) * CFME* SFCME
i=1 i=1

with the term (Pag — 0.75 = 21240 0.75 « MCRpro() to be considered as zero (0) when 0.75 *
Z?j{() 0.75 = MCRpTo(i) > PAE
o For LNG carriers with a reliquefaction system or compressor(s), used for supplying gas derived from boil-off gas
to the installed engines, additional terms, calculated according to paragraph 2.2.5.6.3 of Resolution MEPC.
364(79) are to be added to above Paesformula. BOGreiquety and density of BOG are to be derived from the ship’s
technical specification. Reliquefaction plants are to be considered according to paragraph 2.2.5.6.3 of
Resolution MEPC.364(79) except when the full amount of BOG can be used for propulsion or auxiliary engines.
e For ships where the value of Page - calculated in accordance with paragraphs 2.2.5.6.1 to 2.2.5.6.3 of Resolution
MEPC.364(79) - is significantly different from the total power used at normal seagoing (e.g. in case of passenger
ships), the Pae value should be estimated by the consumed electric power (excluding propulsion) in conditions
when the ship is engaged in a voyage at reference speed (Vref) as given in the electric power table, divided by
the average efficiency of the generator(s) weighted by power (see Appendix 2 of Resolution MEPC.364(79)).
In case where the electric power table is not available, the Pae value may be approximated either by:
a) annual average figure of Pagat sea from onboard monitoring obtained prior to the EEXI certification;
b) for cruise passenger ships, approximated value of power of auxiliary engines (Pa&.zpp), as definedbelow:
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Pugapp=0.1193 x GT + 1814.4 [kW]
c) for ro-ro passenger ships, approximated value of power of auxiliary engines (P at.app), @s definedbelow:
Pagapp = 0.866 X GT0732  [kW]
In case different values of P4r are available from multiple sources, the following hierarchy of data (in order of
decreasing precedence) is to be taken into account:
.1 annual average figure from monitoring
.2 power tables
.3 value from formula in paragraphs 2.2.5.6.1 to 2.2.5.6.3 of Resolution MEPC.364(79).

The annual average figure from monitoring is preferably to be obtained from an automatic continuous
monitoring system, but in cases where this is not possible, TASNEEF may accept the average figure resulting
from manual monitoring and recording subject to:

- monitoring is carried out for at least one period in summer conditions and one in winter conditions, both
with the ship fully operational; if a period of monitoring in summer conditions cannot be carried out before
the required date of verification of the attained EEXI, the complement to 50% of the nominal power of the
air conditioning compressors will be added to the average measured power;

- the observation windows are of at least 14 days for each seasonal period (summer/winter);

- the interval between the readings is not exceeding 8 hours.

The individual records (with date and time) and calculated average are to be formally communicated by the

company and their consistency is to be validated by TASNEEF through surveys or remote inspections (in the

case of Passenger ships, a survey or remote inspection for each observation window).

Suggestions

In case of unavailability of power tables, or modifications introduced to reduce the electric power consumption:

e apurpose revised power table may be drafted, excluding the power not for propulsion machinery/systems, e.g.
thrusters, cargo pumps, cargo gear, ballast pumps, maintaining cargo, e.g. reefers and cargo hold fans, and
also taking into account the possible improvements put in place to reduce the electrical power consumption
(e.g. frequency converters, LED lights, Waste heat recovery systems);

¢ the revised power table is to be validated by either a survey on board (possibly remote) or by reviewing the
data recorded in data loggers, when fitted;

e therevised and validated power table is to be submitted for approval.

It is often convenient to include in the calculation the effect of shaft generators because the specific fuel
consumption of main engines (typically 180 g/kWh) is normally lower than the one of the auxiliary engines (typically
200 g/kWh).

For example, for a Paeof 1200 kW it results in: 1200*3.206*200 = 769,440

However, with a shaft generator of 800 kW, it results in:

(1200 % 3.206 * 200(1200 — 0.75 * 0.75 * 800) * 3.206 * 200 + 0.75 % 0.75 * 800 * 3.206 * 180 = 740586 = -
3.75%

In this case, care is to be taken to the fact that the ship speed Viis to be obtained from the speed-power curve
using the value of power obtained from equation:

nME n nPTO
i=1 i=1 i=1

In case shaft generator(s) are installed in a propulsion system driven by a steam turbine, Pprro()is 83% of the rated
electrical output power and the factors 0.75 in the above formula should be changed into 0.83.

Warning

There may be cases, namely ro-ro cargo and ro-ro passenger ships applying the correction factor Fijroro based on
Vret (See [4.8]), where the accounting of shaft generators may be penalizing in term of EEXI.
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4.6 Pem

The term Ppr; represents the power consumption of shaft motors, including the power of propulsion motors of ships
with diesel electric propulsion (presently, among ships with non-conventional propulsion, only Cruise and LNG
carriers are subject to EEXI requirements). For LNG carriers with diesel electric propulsion refer to [4.2] since the
electric motor power is to be accounted as Pysand not Per,.

In case where shaft motor(s) are installed, Pprijis 75% of the rated power consumption of each shaft motor (i.e.
its rated power output divided by its efficiency 7p7y;) divided by the weighted average efficiency of the generator(s),
as follows:

out,rated(i)

P
n
p (0.75 * Pgpgmax (i) _ iy (075 NpTICG)

P N =
Z FTIC) NGen NGen

where:
Psm,max( is the rated power consumption of each shaft motor;
Poutratedq is the rated power output of each shaft motor;
Neenis the weighted average efficiency of the generator(s);
neri is the efficiency of each shaft motor installed.

In this case the ship speed, Vi, is to be obtained from the speed-power curve using the value of propulsion power
obtained from equation:

n nPTO n nPTI
> Puew+ 2 Pprico = 0.75 * (32 MCRygw + 22 Poutrated(i))
i=1 i=1 i=1 i=1

For cruise ships with diesel electric propulsion, in case of power limitation Ppris calculated as follows in line with
paragraph 6.2 of IACS Rec. No. 172:
P
Y, (0.75 *—;’;‘TJIT;@)
2 Ppricy = T l

Gen

4.7 Capacity

For bulk carriers, tankers, gas carriers, LNG carriers, ro-ro cargo ships (vehicle carriers), ro-ro cargo ships, ro-ro
passenger ships, general cargo ships, refrigerated cargo carrier and combination carriers, deadweight (as
documented in the approved stability information or loading manual) should be used as capacity.

For passenger ships and cruise passenger ships, gross tonnage in accordance with the International Convention
of Tonnage Measurement of Ships 1969, Annex |, Regulation 3, as documented in the International Tonnage
Certificate, should be used as capacity.

In case of a ship with multiple load line certificates or with a load line certificate containing multiple summer load
lines, the EEXI calculation is to be performed using the deadweight at maximum (summer) draught as documented
in the IEEC Supplement. The Flag Administration is to advise whether the remaining Load Line certificates need to
be assessed.

For containerships, 70% of the deadweight (DWT) should be used as capacity.

When deadweight (DWT) is used as capacity, it is to be calculated as the difference in tonnes between the
displacement of a ship in water of relative density of 1025 kg/m?3 at the summer load draught and the lightweight of
the ship. The summer load draught should be taken as the maximum summer draught as certified in the approved
stability booklet.

DWT = Agymmer[m3] * 1.025 — lightship
4.8 Vref

Vieris defined as the ship speed, (in knots), at the propulsion power Pyt as defined in [4.2], on deep water and
assuming the weather is calm with no wind and no waves in the condition corresponding to:

e the summer load line draught for all ships except containerships

e 70% of the DWT for containership

11
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Care is to be taken in case shaft generators are fitted, that the ship speed V/ris obtained from the speed-power
curve using the value of power from the following equation:

nME n nPTO
Z PME(L') = 0.75 % (Z MCRME(i) — Z 0.75 = MCRp'ro(i))
i=1 i=1 i=1

1) For ships falling into the scope of the EEDI requirement, the ship speed V,.rshould be obtained from an approved
speed-power curve as defined in Resolution MEPC.254(67), as amended by Resolution MEPC.261(68) and
Resolution MEPC.309(73).

2) For ships not falling into the scope of the EEDI requirement but whose sea trials have been carried out under a
draught other than the EEDI one and whose sea trial results are included in the sea trial report (which may have
been calibrated by the tank test), there are three different options to transfer a known speed/power curve from
a specific draught to the EEXI draught:

1. Model tests/ CFD calculation: Curves are determined for both draughts, so that the relation is known.

2. Admiralty equation: This well-known, experience-based method is based on the relation of the displacement
of both draughts.

3. The formula in paragraph 2.2.3.4 of Resolution MEPC.350(78): A factor is calculated from the relation of
the deadweight of both draughts (for bulk carries, tankers and container ships only).

Only model tests or CFD calculations can be applied for the transfer from trimmed ballast draught to the EEXI
draught. Admiralty equation and the formula in paragraph 2.2.3.4 of Resolution MEPC.350(78) can only be used
for the transfer from design or service draught on even keel to EEXI draught.

The Admiralty equation is a well-known formula for estimation of required power P depending on displacement

A and ship speed V: ,

P =const-A3-V3
This relation can be applied to calculate the influence of different draft on power and ship speed.

Although paragraph 2.2.3.4 of Resolution MEPC.350(78) refers to the service power point only, the speed/power
curve in design load draught should be considered for the transfer to the EEXI draught following the formula in
paragraph 2.2.3.4 of Resolution MEPC.350(78).

Applying the actual speed/power curve from model tests or sea trials gives more accurate results than applying
the cubic law as included in Admiralty equation and in the formula in paragraph 2.2.3.4 of Resolution
MEPC.350(78) for the transfer from service speed power to Pye.

The whole speed/power curve is shifted along the x-axis (speed) by multiplying each speed point with the
constant factor calculated from Admiralty equation or the formula in paragraph 2.2.3.4 of Resolution
MEPC.350(78) as given in Figure 1 and the next paragraphs.

Figure 1: shift of design/service draught model test curve to EEXI draught

Shaft power [k'W]

=O=design/service draft

——shifted to EEXI draft

Ship speed [knots]
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Only if no curve is given in the report, then a cubic curve is drawn through the given point, transferred to EEXI
draught and then the speed for the EEXI relevant power can be taken from this curve.

The minimum requirement for a pre-EEDI sea trial report is that double runs were performed, and the results of
the single runs can be identified.

For Pre-EEDI ships, the sea trial analysis report at the time of delivery, can be considered as valid supporting
documentation for the EEXI calculation, even if the speed-power curve is uncorrected for weather conditions. In
such case, a re-evaluation of sea trial report with regard to weather conditions is not acceptable. If the sea trial
analysis report contains the speed-power curve from model tests, the Vier derived from this curve would be
acceptable.

In case the ship has a model tests report and a sea trials report based on ISO 15016:2002 or equivalent, then
the EEXI calculation can be based on a speed-power curve from either the model tests report or the sea trial
report.

2.1) For ships (other than bulk carriers, tankers and container ships) not falling into the scope of the EEDI
requirement but whose sea trial results, which may have been calibrated by the tank test, under EEDI
draught and the sea trial condition as specified above are included in the sea trial report, the ship speed

Vermay be obtained from the sea trial reportas:

Puz *
] [knot]

Vier = Vsgepr X [
Psgepy

where:

Vs eepiis the sea trial service speed under the EEDI draught; and

Ps eeniis power of the main engine corresponding to Vs eep

If the speed-power curve at design load draught (service) is available, at this draught the speed V; is derived

at the Pye. Subsequently, the V.erat EEXI draught is calculated based on the formulabelow:
2

As:se‘rvics49

Vier = (———— %

f ( AEEXI *Yd

Vierto be within the performance margin myof Vy, which should be 5% of Vyor one knot, whichever is

lower.
In case (Va — Vrver) > my, then the Admiralty equation is not to be applied, instead V/erapp to be used.

If the speed-power curve at design load draft (service) is not available and only one service pointis available
(Ps,service, Vssenice)- The Vierat EEXI draft is calculated based on the formulabelow:

2 1
As'serm’ce 9 PME 3
V‘ref = (1—) * stservice * &?]7)
EEXI s,service
1
V/er to be within the performance margin my of * (ME__ywhich should be 5% of the above or one

Siservice
Siservic

knot, whichever is lower.
1

* (PL)3 - Vref) > my , then the Admiralty equation is not to be applied, instead Vierapp to

When (V.
be used.

Siservice Pg service

2.2) For bulk carriers and tankers, the Admiralty equation is not to be applied. The formula in paragraph
2.2.3.4 of Resolution MEPC.350(78) with scale coefficient k can be applied to transfer the speed-power
curve from a draught that is below the maximum summer load draught. The term DWT for k factor definition
refers to the DWT at the summer load draught (and not the DWT senvice)-

In case the curve at design load draught (service) is available, the speed Vyis derived at the Pye.
Subsequently, the V,rat EEXI draught is calculated based on the formula below:
1 DWTs:service 5

Vref = k3x * Vg

( Capacity

In case the curve at design load draught (service) is not available and only one service point is available
(Ps,service; Vs senvice), then the Vierat EEXI draught is calculated based on the formula below:
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2
1 DWTS,service J PME %

X VS,service X [—]
S,service

Vref = k3 X (W [knot]

Vs service is the sea trial service speed under the design draught
DWTs,service is the deadweight under the design draught
Ps service is the power of the main engine corresponding to Vs serice

k is the scale coefficient, which should be:
e 0.97 for bulk carrier with 200,000 DWT or less;
e 1.00 for bulk carrier with more than 200,000 DWT;
e 0.97 for tanker with 100,000 DWT or less; and
e 1.00 for tanker with more than 100,000 DWT.

The service draught is to be on even keel. The formula cannot be applied for a trimmed draught.

If more than one speed-power curve is available for a loaded draught on even keel (e.g. design draught
and scantling draught before deadweight increase), the curve of the draught that is closer to EEXI draught
is to be applied for the transfer to EEXI draught. The even keel definition to be taken as the one described
at the sea trial analysis ISO standard applicable at the time.

2.3) For container ships, the Admiralty equation is not to be applied. The formula in paragraph 2.2.3.4 of
Resolution MEPC.350(78) with scale coefficient k can be applied to transfer the speed-power curve from a
draught that is different from the EEXI draught. For container ships this different draught might be larger or
smaller than the EEXI draught which is defined by 70% DWT.

Service draught to be on even keel. There is no limitation for the relation of the DWT for both draughts, but
trimmed conditions cannot be accepted.

If more than one speed-power curve is available for a loaded draught on even keel (e.g. design and
scantling draught), the curve of the draught that is closer to EEXI draught is to be applied for the transfer
to EEXI draught.

Verat EEXI draught is calculated based on the containership size as per Table 6 where:
e the term DWT refers to the DWT at the summer load draught (and not the DWTs service) and

e the term Capacity refers to paragraph 2.2.3 of Resolution MEPC.364(79).

Table 6

Container ship size applicability Derivation of V'res

Where:
(DWTs senvice / Capacity) < 1.0

In case the curve at service draught is available, the speed Vuis derived
at the Pue. Subsequently, the Vierat EEXI draught is calculated based
on the formula below:

or where: 1
DWT < 120,000 tonnes and
(DWTs,service/ CapaCIty) > 1.08

2

- DWTs'service 9
= 3

Vrer k3 * ( Capacity) *Va

or where:
DWT > 120,000 tonnes and
(DWTs senvice/ Capacity) > 1.12

In case the curve at service draught is not available and only one
service point is available (Pssenice, Vssenice), then the Vier at EEXI
draught is calculated based on the formula below:

2 1
1 DWTs'service 9 PME 3

Vref = k3 % (W) * Vs, service* ( )

S, service

Where:
DWT > 120,000 tonnes and
1.0 < (DWTs senice / Capacity) < 1.12

Vref to be derived from the available curve at Pue.

Where:
DWT = 120000 tonnes and
1.0 < (DWTssenice / Capacity) < 1.08

Vref to be derived from the available curve at Pue.
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where:
Vs senvice iS the sea trial service speed under the design draught;
DWTs service is the deadweight under the design draught;
Ps,senvice is the power of the main engine corresponding to Vs senvice;
k is the scale coefficient, which should be:
e 0.95 for containerships with 120,000 DWT of less
e 0.93 for containerships with more than 120,000 DWT

3) For ships not falling into the scope of the EEDI requirement for which the speed-power curve is not available or
the sea trial report does not contain the EEDI or design load draught condition, the ship speed Vief can be either:

3.1)

3.2)

obtained from the in-service performance measurement method conducted and verified in accordance
with the methods and procedures as specified in MEPC.1/Circ.901; or

approximated by Vierapp Obtained from statistical mean of distribution of ship speed and engine power, as
defined below:
SPus 3
Vieram= Vrefavg= M) X 57w prer 1 Lkmot]
' avg

For LNG carriers having diesel electric propulsion system and cruise passenger ship having non-
conventional propulsion:
Z MPPMotoré

Vref,app = (Vref,avg - mV) X [W] [knot]
avg

where:

Vieravg is a statistical mean of distribution of ship speed in given ship type and ship size, to be calculated
as follows: Vrefavg= A X B¢

A, B and C are the parameters given in Table 7 below.

Table 7: Parameters to calculate Vierapp

Ship type A B C
Bulk carrier 10.6585 | DWT of the ship 0.02706
Gas carrier 7.4462 | DWT of the ship 0.07604
Tanker 8.1358 | DWT of the ship 0.05383
Containership 3.2395 | g%%gfvtgzrsehg’v‘\’,v{‘f%gg\& =80.000| ¢ 18294
General cargo ship 2.4538 | DWT of the ship 0.18832
Refrigerated cargo carrier 1.0600 | DWT of the ship 0.31518
Combination carrier 8.1391 | DWT of the ship 0.05378
LNG carrier 11.0536 | DWT of the ship 0.05030
Ro-ro cargo ship (vehicle carrier) 16.6773 | DWT of the ship 0.01802
Ro-ro cargo ship 8.0793 | DWT of the ship 0.09123
Ro-ro passenger ship 4.1140 | DWT of the ship 0.19863
Cruise passenger ship having non- | 5 4544 | GT of the ship 0.12714
conventional propulsion
my is a performance margin of a ship, which should be 5% of Vief,avy Or 1 [knot], whichever is lower;

MPPys10ris rated output of motor; and
MCRa.yis a statistical mean of distribution of MCRs for main engines and MPP,,, is a statistical mean
of distribution of MPPs for motors in given ship type and ship size, to be calculatedas:
MCRgygor MPP 4y =D X EF
where D, E and F are the parameters given in Table 8.
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Table 8: Parameters to calculate MCRayg or MPP,. (= D x EF)

Ship type D E F

Bulk carrier 23.7510 | DWT of the ship 0.54087
Gas carrier 21.4704 | DWT of the ship 0.59522
Tanker 22.8415 | DWT of the ship 0.55826
Containership 05042 | - S%Togfvm‘;fehg’v‘(f?irggg\g) 95,0001 4 93046
General cargo ship 0.8816 DWT of the ship 0.92050
Refrigerated cargo carrier 0.0272 DWT of the ship 1.38634
Combination carrier 22.8536 | DWT of the ship 0.55820
LNG carrier 20.7096 | DWT of the ship 0.63477
Ro-ro cargo ship (vehicle carrier) | 262.7693 | DWT of the ship 0.39973
Ro-ro cargo ship 37.7708 | DWT of the ship 0.63450
Ro-ro passenger ship 9.1338 DWT of the ship 0.91116
Cruise passenger ship having 13550 | GT of the ship 0.88664
non-conventional propulsion

In case where an overridable Shaft/Engine Power Limitation is installed, the ship speed Vretapproximated by Vierapp
should be calculated as follows:
% =W —m)X| YXPyg 31

ref,app ref.avg 4 0.75 * MCRavg

Itis reminded, in this context, that Pye is 83 % of the limited installed power (MCR)im) or 75% of the original installed
power (MCR), whichever is lower, deducted of 75% of the shaft generator power, as given in[4.2].

For LNG carriers having diesel electric propulsion system and cruise passenger ship having non-conventional
propulsion:

1
% =W —-m [zmm 3
ref,app ref,avg 4 MPPayg

For LNG carriers having steam-turbine propulsion:
1
Z MCRSteamTurbine]}

MCR 4y

Vref,app = (Vref,avg —my) - [

For steam turbine LNG carriers with power limitation:
1

> MCRim 3

Vref ,app — (Vref ,avg my)- [mem]

Propulsion Improvement Device (PID)

In all the cases under 1) to 3) above, when any PID is installed that shifts the power curve, which results in the
change of propulsion power Pp and Vi, as specified in MEPC.1/Circ.896, the effect of the device may be reflected
in the ship speed Vs with the approval of the verifier, based on following methods in accordance with defined quality
and technical standards:

.1 sea trials after installation of the device, and/or

2 in-service performance measurement method (MEPC.1/Circ.901); and/or

.3 dedicated model tests; and/or

4 numerical calculations.
In this case, the EEXI Technical File is to include an addendum with the validation of the performance data and the
methodology for the assessment of the efficiency improvements is to be previously agreed with TASNEEF.

In case of lower friction hull coatings, which are considered an Energy Efficiency Technology in Category A as per
MEPC.1/Circ 896, the V..rmay be determined as follows:
- for both pre-EEDI and EEDI ships by new sea trials which, if carried out at a draft other than EEXI draft, may be
calibrated by the original model test or CFD without the effect of low friction coating
- for pre-EEDI ships by:
» re-evaluation of model test or
» model scale CFD calculation or
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* model test supplemented with CFD calculation following the requirements in the Annex of this document
without any calibration by sea trials provided that the CFD are based on IACS Rec 173. In case of CFD, the
new average hull roughness is not to be taken into account directly in the numerical simulations.

The requirements for the derivation of reference speed (Vref) exclusively in the framework of the EEXI are contained
in the Annex of IACS Rec. 172 Rev.1

In a case of identical PIDs retrofitted on sister ships, the percentage of power savings verified (by either sea trials,
or model tests, or numerical analysis, as applicable) for one ship of the series can be applied to the sister ships. A
ship is considered a sister ship if built in a series by same shipyard with identical main dimensions, body lines,
appendages, and propulsion system.

In case of retrofitted PID where comparative model tests have been carried out, the Vs derived from the processes
described in Table 9 will be acceptable. Other processes where the propulsion power savings from comparative
model tests are applied for the derivation of Ve, may be acceptable to Verifier. For instance, the original speed-
power curve (when available), can be applied instead of a cubic curve approach.

Table 9
Case | Available information Process to be followed where applicable (see note)
No
1a - Original sea trial design draft | -  Apply the formula in paragraph 2.2.3.4 of Resolution MEPC.350(78)
without PID including the k scale factor to original sea trial design draft without PID =
- Comparative model tests speed-power curve at EEXI draft without PID
EEXI draft with and without - Comparative model tests EEXI draft with and without PID =» power
PID savings percentages at different speeds
- Atthese speeds, the estimated power curve at EEXI draft with PIDis
calibrated
1b - Original sea trial design draft | -  Comparative model tests EEXI draft with and without PID =» power
without PID savings percentages at different speeds
- Comparative model tests - Atthese speeds, the original sea trial at design draft is calibrated
EEXI draft with and without - Apply the formula in paragraph 2.2.3.4 of Resolution MEPC.350(78)
PID including the k scale factor
2a - Original sea trial design draft | -  Apply the formula in paragraph 2.2.3.4 of Resolution MEPC.350(78)
without PID including the k scale factor to original sea trial design draft without PID =
- Comparative model tests speed-power curve at EEXI draft without PID
design draft with and without | -  Comparative model tests design draft with and without PID =» power
PID savings percentages at different speeds
- Atthese speeds, the estimated power curve at EEXI draft with PIDis
calibrated
2b - Original sea trial design draft | -  Comparative model tests design draft with and without PID =» power
without PID savings percentages at different speeds
- Comparative model tests - Atthese speeds, the original sea trial at design draft is calibrated
design draft with and without | -  Apply the formula in paragraph 2.2.3.4 of Resolution MEPC.350(78)
PID including the k scale factor
3 - Original sea trial with design - Derive deviation between the original sea trial design draft and the
draft without PID comparative model tests design draft WITHOUT PID =» power deviation
- Comparative model tests with percentage at different speeds
design and EEXI drafts, with - The power deviation percentage is applied to the EEXI draft WITHPID
and without PID from the comparative model tests
4 - Original sea trial with ballast - Derive deviation between the original sea trial ballast draft and the
draft without PID comparative model tests ballast draft WITHOUT PID =» power deviation
- Comparative model tests with percentage at different speeds
ballast and design drafts, with | -  The power deviation percentage is applied to the design draft WITHPID
and without PID from the comparative model tests
- Apply the formula in paragraph 2.2.3.4 of Resolution MEPC.350(78)
including the k scale factor
5 - Original sea trial with ballast - Derive deviation between the original sea trial ballast draft and the
draft without PID comparative model tests ballast draft WITHOUT PID =» power deviation
- Comparative model tests with percentage at different speeds
ballast and EEXI drafts, with - The power deviation percentage is applied to the EEXI draft WITHPID
and without PID from the comparative model tests
6 - No sea trials are available - Apply the model tests results at design draft with PID
- Comparative model tests at - Apply the formula in paragraph 2.2.3.4 of Resolution MEPC.350(78)
design draft with and without including the k scale factor
PID
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7 - No sea trials are available - Apply the model tests results at EEXI draft

- Comparative model tests at
EEXI draft, with and
without PID

Note: for ship types other than bulk carriers, tankers and containerships where the formula in in paragraph 2.2.3.4 of Resolution

MEPC.350(78) including the k scale factor approach is not applicable, the formula in 2.1) above should be applied.

Propeller trimmed cases

In cases of propeller blade modifications:

¢ Trailing edge pitch reduction will not be considered as affecting the ship’s performance. In other words, the
original sea trials will be considered valid for EEXI calculations and supporting documentation.

e Cropping off blades remaining in the cropped condition, will be treated as “new propeller”. In such case the
original sea trial is no longer valid for EEXI calculation. This infers that as in the case of “new propeller” the
Owner is to be required to submit supporting documentation, which could be new model tank tests and/or
comparative numerical analysis. Alternatively, the Vs will be based on the Vierapp formula which in most cases
results to a lower conservative value.

Change of draught

In cases where there is a change in the EEDI draught (e.g. deadweight increase), the new Vrefcan be derived as
follows:
e Admiralty equation (for all ships except bulk carriers, tankers and container vessels) as described in2.1)
o Vref,app
e Vwras per the formula in paragraph 2.2.3.4 of Resolution MEPC.350(78) (for bulk carriers, tankers and
container vessels), extrapolating from design draught to new EEDI draught or from the old EEDI draught
to new EEDI draught.

The maximum summer load draught deadweight is to be used, according to paragraph 2.2.4 of Resolution MEPC.
364(79). In absence of the speed power curve at summer load draught, reference can be made to the so-called
“scantling draught” speed power curve, which is to be adjusted as per above.

Extrapolation of speed/power curves

In case the final Vreris below or above the range of speeds from the sea trials and/or model tests and/or numerical
analysis, an extrapolation of the speed power curve can be used based on power law (power exponent) e. g. P =
ax Vb,

Note that a change in the ship’s summer load line (and hence the deadweight) requires the Required EEXI value
to be recalculated.

Availability of different Vs values from multiple sources

Anyway, in case different values of Vrerare available from multiple sources, the following hierarchy of data (in order
of decreasing precedence) is to be taken into account:

Vierfrom sea trials at EEDI draught, calibrated by model tests or CFD

Verfrom sea trials at draught other than EEDI draught, calibrated to EEDI draught by model tests or CFD
Vierfrom in-service performance measurement method (MEPC.1/Circ.901)

Vierestimated from model tests

Vierestimated from CFD

Vieradjusted with the Admiralty formula or formulas in 2.2) and 2.3)

Vref, app

NoOOR®WN =

Suggestions

For ships not subject to EEDI and ships which carried out modifications, it is possible to determine V,.sby means
of dedicated sea trials at conditions corresponding to the Summer load line draught, to develop speed-power curves
at EEDI conditions.

The sea trial plan needs to be in accordance with ISO 15016:2015 and submitted to class prior to trials.

The trials are to be witnessed by the verifier and a witnessing statement needs to be issued.
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During the sea ftrials, the sea conditions and ship speed are to be measured in accordance with ITTC
Recommended Procedure 7.5-04-01-01.1 “Preparation and Conduct of Speed/Power Trials”; 2017 or I1SO
15016:2015.

The results of the sea trials are to be analyzed and corrected according to ISO 15016:2015 or ITTC 7.5-04-01-01.1
“Analysis of Speed/Power Trial Data”, 2017. Software used for the sea trial analysis must be acceptable to the
verifier. The sea trial analysis and the verifier's witnessing statement are to be annexed to the EEXI Technical File
as supporting documentation.

Sea trial analysis can be carried out only if relevant data at EEXI draught and sea trial draught are available from
model tests and/or numerical calculations. When such data are not available, the in-service performance
measurement method (MEPC.1/Circ.901) is applicable.

4.9 Correction factors Fj, Fi, Fc, Fw
The factors Fj, F;, Fcand F, are to be calculated as per Resolution MEPC.364(79) except that:

¢ the factor for ro-ro cargo and ro-ro passenger ships, firoro is calculated as follows:

= ) if firoro> 1 then f= 1

jRoRo LppP
B ) 1,.)

L  Bs ds v /3

where:

- the Froude number, F,,, is defined as:
0-5144'Vref F

Vipp'g

F"L
- Vrerr is the ship design speed corresponding to 75% of MCRwe (without the deduction of overridable power

limitation or power take-off such as from shaft generators)
- the exponents «a, B, y and § are defined in Table 10.

Table 10
Ship type Exponent:
a B y )
Ro-ro cargo ship 2.00 0.50 0.75 1.00
Ro-ro passenger ship 2.50 0.75 0.75 1.00

¢ for ro-ro cargo ships (vehicle carriers) having a DWT/GT ratio of less than 0.35, the following cubic capacity
correction factor applies:

DWT. %8
_ Cerm)

fevenicle = 035 )

4.10 Piaggess, fert
Pueerrand ferr;) are respectively the power of innovative energy efficiency technology and the relevant availability
factor.

For waste energy recovery system fe;) may be assumed as one (1.0).

Reference is to be made to MEPC.1/Circ.896 concerning the calculation and verification of the effects of innovative
energy efficiency technologies.

5 EEXIREVIEW AFTER ADOPTION OF PERFORMANCE ENHANCING MEASURES

In case of non-compliance with the requirement: Attained EEXI < Required EEXI, consideration is to be given to
carrying out modifications to the ships, such that:

e the numerator of the EEXI formula will decrease (normally action may be taken on Puyg, Pae or Pex) and/or

o the denominator of the EEXI formula will increase (normally action may be taken on Capacity, Vier).

The actions to be evaluated are:
¢ the introduction of an Engine Power Limitation (EPL) or Shaft power limitation (ShaPoLi);
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e for ships where the Electrical power table have been used to calculate Pag, the introduction of energy efficient
consumers and reconsideration of Electrical power table;

o the increase of V. by means of hydrodynamic improving devices (e.g. high efficiency propellers, propeller boss
cap fins, Mewis duct, low friction paints, air lubrication); and

* the introduction of Innovative energy efficiency technology (e.g. waste heat recovery, wind assisted propulsion,
photovoltaic cells).

The EEXI may be recalculated taking into account the effect of the modifications, but:

¢ an Engine Power Limitation or Shaft Power Limitation may require the advice or intervention of the Original
Equipment Manufacturer (OEM), and is to be officially certified by means of a survey on board to also ascertain
the actual power limitation arrangement;

* arevised power table is to be validated by either a survey on board (remote survey could be considered) or by
reviewing the data recorded in data loggers, when fitted, and submitted for acceptance.

6 APPROVAL, SURVEY AND ONBOARD MANAGEMENT MANUAL
6.1 Approval of EEXI Technical File prior EPL/SHaPoLi onboard

In case of EPL/SHaPoli is intended to be implemented to satisfy the Required EEXI, the EEXI Technical File can

be approved provided the following supporting documentation is included:
e SFC at new Pyeto be included. See [4.4] of this Guide.

For ships subject to the NOx Technical Code: in case of change of engine critical settings or components, affecting
NOx Technical File, then NOx Technical File to be amended and EIAPP reissued.

6.2 EEXI Technical File and OMM Approval Process
The following flowchart explains the route to the issuance of the new IEE Certificate with supplement:

EEXI Technical File Survey to  be

approval with provisions* conducted as per
IMO Resolutions

MEPC.335(76) as

OMM including system
arrangements: approval
with provisions*

OR

amended by
MEPC.375(80) and
MEPC.390(81) and
MEPC.351(78).

Following

Issuance of new
IEE Certificate
with Supplement.

satisfactory results,
close out the
EEXI  Technical File provisions®, if any.
approval without any
provisions* Survey to be

documented.

* Provisions refer to the requirement that the power limitation will be installed as described in the EEXI Technical File.

EPL and OMM are subject to a survey onboard. The surveyor may issue the IEE Certificate only after having verified
that the arrangements and procedures described in the OMM are in place.

Unless advised otherwise by the Flag Administration, the approval of EEXI Technical File and Onboard
Management Manual (OMM) will be carried out based on the applicable IMO resolutions, complemented by the
guidelines in this Guide.

6.3 On-Board Management Manual (OMM)

Paragraph 2.1.1.3 of Resolution MEPC.335(76) as amended by MEPC.375(80) and MEPC.390(81) reads: “a

control unit for calculation and limitation of the power transmitted by the shaft to the propeller(s) ...omissis...”. If
this control is independent from the engine automation the following shall be satisfied:
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e Override or exceeding of the limitation is indicated by giving an alarm on the bridge, clearly informing the
ship’s master or officer in charge of navigational watch OICNW:
¢ In case of exceedance, the ship’s master or OICNW to manually reduce the power within the limit;
¢ In case of deliberate use of power reserve, data recording to commence automatically at the initiation

of the alarm;

¢ Data recording device is to be installed and comply with paragraph 2.1.1.2 of Resolution MEPC.335(76) as
amended by MEPC.375(80) and MEPC.390(81).

¢ In case of short-term unintentional exceedance of the power limit the system may inhibit the initiation of the
exceedance alarm for up to a maximum of 5 minutes.

The OMM should clearly define this confirmation of the alarm as the deliberate action in agreement with requirement
in paragraph 2.2.1 of Resolution MEPC.335(76) as amended by MEPC.375(80) and MEPC.390(81).

Paragraph 2.1.3 of Resolution MEPC.335(76) as amended by MEPC.375(80) and MEPC.390(81) reads: “where
technically possible and feasible, the SHaPoLi/EPL system should be controlled from the ships' bridge and not
require attendance in the machinery space by ship's personnel”. Itis clarified that there is no mandatory requirement
to retrofit a new control system from bridge provided in any critical operating condition (such as adverse weather,
piracy, traffic separated zone, maneuvering)”, other than normal seagoing, the engine control room will be manned
as per ship’s safety management system procedures. If applicable, this needs to be covered in the OMM.

Paragraph 2.2.4 of Resolution MEPC.335(76) as amended by MEPC.375(80) and MEPC.390(81) reads: “The
SHaPoLi/EPL system (or each subsystem) should be tamper-proof’. It is clarified that the SHaPoLi/EPL system (or
each sub system) is considered tamper-proof if it prevents the following actions:

¢ Overriding the limitation without authorization, from any operating or control position;

o If applicable, intentionally disabling the alerting-monitoring system;

¢ In case of SHaPoli, intentionally disabling sensors, control unit, data recording and processing devices.

Paragraph 2.2.5.2 of Resolution MEPC.335(76) as amended by MEPC.375(80) and MEPC.390(81) reads: “for EPL,
a fuel index sealing system or power limitation system which can indicate and record the use of unlimited mode”. It
is clarified that the indication and recording can be addressed via fuel index alarm set up and recording as per
ship’s existing systems, if suitable, provided these are stated in the OMM.

Paragraph 3.5 of Resolution MEPC.335(76) as amended by MEPC.375(80) and MEPC.390(81) reads: “The
reactivation or replacement of the SHaPoLIi/EPL system should be confirmed (e.g. validation of mechanical sealing)
with supporting evidence (e.g. engine power log, photo taken at the occasion of resetting the mechanical sealing)
by the Administration or the RO at the earliest opportunity”. In respect of the above requirement, confirmation may
be based on supporting evidence submitted by the owner, if accepted by the Administration or the RO acting on its
behalf.

6.4 NOx

In case overridable or non-overridable power limitation is proposed in the context of EEXI calculation, its possible
effect on NOx is to be considered according to Table 11.

Table 11
Amendment to | Change EIAPP certificate OMM | MPP (see
NOx TF engine name to be reissued note 2)
plate

Overridable
EPL or SHaPolLi No (see note No No Yes No

1)
Turbocharger cut-out by butterfly valve | Yes No No Yes No
Non-overridable (permanent during
ship operation)
Propeller retrofit with restricted shaft No No No No Yes (Level 2
power to prevent damage assessment

is required)

Turbocharger dismantling Yes Yes Yes (see note 3) No Yes
Turbocharger cut-out by removable
blinding plate, e.g. bolted, or permanent
blinding plate, welded
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Permanent adjustment of fuel index No No No No Yes (Level 2
assessment
is required)

Permanent Engine derating New NOx | Yes Yes No Yes

Technical File

Notes:

1. For EPL or SHaPoLi, in case of change of engine critical settings or components, affecting NOx Technical File (NTF), then

NTF to be amended.

2. Minimum Propulsion Power Assessment as per Circular 850 is applicable only to bulk carriers, tankers, and combination
carriers of 20,000 tonnes deadweight and above.
3. Only in case dismantling of turbocharger results in changed NOx emission value (g/kWh).

6.5 Barred Speed Range

In case overridable or non-overridable power limitation is proposed in the context of EEXI calculation, its possible
interference with barred speed range is to be considered according to Table 12.

Table 12

Overridable

EPL or SHaPolLi

- The RPM corresponding to New MCR Power after the power
limitation is to be outside the Barred Speed Range limit (RPM)
with an operational margin of 25%, based on IACS UR M68.

Non-overridable

Permanent adjustment of fuel
index

- The Barred Speed Range as indicated in the Torsional Vibration
Calculation document needs to be made available during the
review of EEXI Technical File.

Overridable

Turbocharger
butterfly valve

cut-out by

- New Torsional Vibration Calculations to be carried out and
reviewed/approved.

Non-overridable

Turbocharger dismantling

Turbocharger cut-out by
removable blinding plate, i.e.,
bolted, or permanent blinding
plate, e.g. welded

- The new Barred Speed Range as indicated in the newly Torsional
Vibration Calculation document needs to be made available
during the review of EEXI Technical File.

- The RPM corresponding to new MCR Power after the power
limitation is to be outside the new Barred Speed Range limit
(RPM) with an operational margin of 25%, based on IACS UR
M68.

Non-overridable

Propeller retrofit with
restricted shaft power to
prevent damage

- The RPM corresponding to new MCR Power after the power
limitation is to be outside the new Barred Speed Range limit
(RPM) with an operational margin of 25%, based on IACS UR
M68.

Non-overridable

Permanent Engine derating
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APPENDIX 1: SAMPLE OF THE EEXI TECHNICAL FILE

APPENDIX 1 - SAMPLE OF THE EEXI TECHNICAL FILE

1 Data

11 General information
Shipowner XXX Shipping Line
Shipbuilder XXX Shipbuilding Company
Hull no. 12345
IMO no. 94112XX
Ship type Bulk carrier

1.2 Principal particulars
Length overall 250.0 m
Length between perpendiculars 240.0 m
Breadth, moulded 40.0 m
Depth, moulded 20.0m
Summer load line draught, moulded 14.0m

Deadweight at summer load line draught

150,000 tons

1.3 Main engine

Manufacturer

XXX Industries

Type

6J70A

Maximum continuous rating (MCRwe)

15,000 kW x 80 rpm

Limited maximum continuous rating with the
Engine Power Limitation installed (MCRyg jim)

9,940 KW x 70 rpm

SFC at 75% of MCRME or 83% of MCRwE,im 166.5 g/kWh
Number of sets 1
Fuel type Diesel Oil

14 Auxiliary engine

Manufacturer XXX Industries
Type 5J-200
Maximum continuous rating (MCRAaE) 600 kW x 900 rpm
SFC at 50% MCRae 220.0 g/kWh
Number of sets 3
Fuel type Diesel Oil

1.5 Ship speed
Ship speed (Vref) (with the Engine Power 13.20 knots

2

Limitation installed)

Power curve

(Example 1; case of the EEDI ship)
An approved speed-power curve contained in the EEDI Technical File is shown in Figure 1.
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APPENDIX 1: SAMPLE OF THE EEXI TECHNICAL FILE

(Example 2; case of the pre-EEDI ship)
An estimated speed-power curve obtained from the tank test and/or numerical calculations, if available, is also
shown in Figure 1.

Figure 1: Power curve

16,000
MCRye /

15,000 1
14,000 1
13,000 1 EEDI draught
12,000 1

11,000 1

MCRye jim
13.20 knot

10,000 1

9,000 A1
83% of MCRuye i

8,000 A1

7,000 A1

6,000 1

5,000 T r r ' T
10 11 12 13 14 15 16

Speed/ knots
(Example 3; case of the pre-EEDI ship with sea trial result calibrated to a different load draught) An estimated

speed-power curve under a ballast draught calibrated to the design load draught, obtained from the tank test and/or
numerical calculations, if available, is shown in Figure 2.

Figure 2: Power curve
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APPENDIX 1: SAMPLE OF THE EEXI TECHNICAL FILE

3 Overview of propulsion system and electric power supply system

31 Propulsion system

3.1.1  Main engine

Refer to paragraph [1.3] of this appendix.

3.1.2 Propeller

Type Fixed pitch propeller
Diameter 70m
Number of blades 4
Number of sets 1

3.2 Electric power supply system

3.21 Auxiliary engines

Refer to paragraph [1.4] of this appendix.

3.2.2 Main generators
Manufacturer XXX Electric
Rated output 560 kW (700 kVA) x 900 rpm
Voltage AC 450V
Number of sets 3

Figure 3: Schematic figure of propulsion and electric power supply system

| AUXILIARY ENGINES |

\ 4

L———>|AccoMMODATION|

| switcHBOARD | » BALLAST PUMPS
5 O ——] MWEPUMPS | !
: MAIN ENGINE with !
; O Engine Power Limitation i

4 Estimation process of speed-power curve

(Example; case of pre-EEDI ship)
Speed-power curve is estimated based on model test results and/or numerical calculations, if available. The flow
of the estimation processes is shown in Figure 4.
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APPENDIX 1: SAMPLE OF THE EEXI TECHNICAL FILE

Figure 4: Flow-chart of process for estimating speed-power curve from tank tests

< Ship design >

e 1
i Tank tests !
E Resistance test Self-propulsion test Propeller open :
i water test !
o L Estimation of
E_stlmatlon of Estimation _of propeller open
resistance of full self-propulsion water
scale ship factors characteristics
\ |
Calculation of
propulsion power
of full scale ship
L | _
Speed and
power curves
5 Description of energy saving equipment

5.1 Energy saving equipment the effects of which are expressed as PAEeff(i) and/or Peff(i) in the EEXI
calculation formula

N/A

5.2 Other energy saving equipment (Example)

5.2.1 Rudder fins
5.2.2 Rudder bulb

(Specifications, schematic figures and/or photos, etc. for each piece of equipment or device should be indicated.
Alternatively, attachment of a commercial catalogue may be acceptable.)

6 Calculated value of Attained EEXI

6.1 Basic data

Type of ship Capacity DWT Speed Vref
(knots)
Bulk carrier 150,000 13.20
6.2 Main engine
MCRwe MCRyE jim Pue Type of fuel Crve SFCwme
(kW) (kW) (kW) (9/kWh)
15,000 9,940 8,250 Diesel oil 3.206 166.5
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APPENDIX 1: SAMPLE OF THE EEXI TECHNICAL FILE

6.3 Auxiliary engines

Pae Type of fuel Ceae SFCae

(kW) (9/kWh)

625 Diesel ol 3.206 220.0
6.4 Ice class
N/A
6.5 Innovative electrical energy efficient technology
N/A
6.6 Innovative mechanical energy efficient technology
N/A

6.7 Cubic capacity correction factor

N/A

6.8 Calculated value of Attained EEXI

EEXI =

(H?/I:l ﬁ)(ZZﬂE Puew Ceme SFCME(i)) + (Pag " Crag - SFCyg)

fi* fe " fi - Capacity - f,, Vref " fn

+ {(H?/I:Ifj 'Z?:PP Ppmf) - Z?j{f feff(i) 'PAEeff('i)) “Crag~ SFCAE}

fi* Ic " fi - Capacity - f, - Vref " fin

B (Z:':?lffeff("') . Peff('i) - CemE * SFCME)

fi* fe - fi - Capacity - f,, - Vref “fin

1 % (8250 x 3.206 x 166.5) + (625 X 3.206 x 220.0) + 0 — 0
- 1x1x1x150000x1x13.20x1
= 2.45 (g — CO,/ton - mile)

7 Calculated value of Required EEXI

EEXI= (1-20/100) X [(961.79 X 150,000-0477] = 2.61 g-COs/ton mile

A5

Attained EEXI: 2.45 g-CO./ton mile

Required EEXI: 2.61 g-CO./ton mile



