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ANNEX 1

RESOLUTION MEPC.305(73)
(adopted on 26 October 2018)

AMENDMENTS TO THE ANNEX OF THE PROTOCOL OF 1997 TO AMEND THE
INTERNATIONAL CONVENTION FOR THE PREVENTION OF POLLUTION FROM
SHIPS, 1973, AS MODIFIED BY THE PROTOCOL OF 1978 RELATING THERETO

Amendments to MARPOL Annex VI

(Prohibition on the carriage of non-compliant fuel oil for combustion purposes for
propulsion or operation on board a ship)

THE MARINE ENVIRONMENT PROTECTION COMMITTEE,

RECALLING Article 38(a) of the Convention on the International Maritime Organization
concerning the functions of the Marine Environment Protection Committee conferred upon it
by international conventions for the prevention and control of marine pollution from ships,

NOTING article 16 of the International Convention for the Prevention of Pollution from
Ships, 1973, as modified by the Protocols of 1978 and 1997 relating thereto (MARPOL), which
specifies the amendment procedure and confers upon the appropriate body of the
Organization the function of considering amendments thereto for adoption by the Parties,

HAVING CONSIDERED, at its seventy-third session, proposed amendments to
MARPOL Annex VI concerning the prohibition on the carriage of non-compliant fuel oil for
combustion purposes for propulsion or operation on board a ship,

1 ADOPTS, in accordance with article 16(2)(d) of MARPOL, amendments to
MARPOL Annex VI, the text of which is set out in the annex to the present resolution;

2 DETERMINES, in accordance with article 16(2)(f)(ii) of MARPOL, thatthe
amendments shall be deemed to have been accepted on 1 September 2019 unless, prior to
that date, not less than one third of the Parties or Parties the combined merchant fleets of
which constitute not less than 50% of the gross tonnage of the world's merchant fleet, have
communicated to the Organization their objection to the amendments;

3 INVITES the Parties to note that, in accordance with article 16(2)(g)(ii) of MARPOL,
the said amendments shall enter into force on 1 March 2020 upon their acceptance in
accordance with paragraph 2 above;

4 REQUESTS the Secretary-General, for the purposes of article 16(2)(e) of MARPOL,
to transmit certified copies of the present resolution and the text of the amendments contained
in the annex to all Parties to MARPOL;

5 REQUESTS FURTHER the Secretary-General to transmit copies of the present
resolution and its annex to Members of the Organization which are not Parties to MARPOL.

I\MEPC\73\MEPC 73-19-Add-1.docx
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ANNEX
AMENDMENTS TO MARPOL ANNEX VI

(Prohibition on the carriage of non-compliant fuel oil for combustion
purposes for propulsion or operation on board a ship)

ANNEX VI
REGULATIONS FOR THE PREVENTION OF AIR POLLUTION FROM SHIPS

Regulation 14
Sulphur oxides (SOx) and particulate matter

General requirements
1 Paragraph 1 is replaced by the following:

"1 The sulphur content of fuel oil used or carried for use on board a ship shall
not exceed 0.50% m/m."

Requirements within emission control areas
2 Paragraph 3 is replaced by the following:

"3 For the purpose of this regulation, an emission control area shall be any sea
area, including any port area, designated by the Organization in accordance
with the criteria and procedures set forth in appendix Il to this Annex. The
emission control areas under this regulation are:

A the Baltic Sea area as defined in regulation 1.11.2 of Annex | of the
present Convention;

2 the North Sea area as defined in regulation 1.14.6 of Annex V of
the present Convention;

3 the North American Emission Control Area, which means the area
described by the coordinates provided in appendix VII to this
Annex; and

4 the United States Caribbean Sea Emission Control Area, which

means the area described by the coordinates provided in appendix
VII to this Annex."

3 Paragraph 4 is replaced by the following:

"4 While a ship is operating within an emission control area, the sulphur content
of fuel oil used on board that ship shall not exceed 0.10% m/m."

4 The subtitle "Review provision" and paragraphs 8, 9 and 10 are deleted.
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Appendix |

Form of International Air Pollution Prevention (IAPP) Certificate (Regulation 8)

Supplement to International Air Pollution Prevention Certificate (IAPP Certificate)

5

Paragraphs 2.3.1 and 2.3.2 are replaced by the following and a new paragraph 2.3.3
is added as follows:

"2.3.1 When the ship operates outside of an emission control area specified in
regulation 14.3, the ship uses:

A fuel oil with a sulphur content as documented by bunker delivery
notes that does not exceed the limit value of 0.50% m/m, and/or
........................................................................................ O

2 an equivalent arrangement approved in accordance with

regulation 4.1 as listed in paragraph 2.6 that is at least as effective
in terms of SOx emission reductions as compared to using a fuel oil
with  a sulphur content limit value of 0.50% m/m

2.3.2 When the ship operates inside an emission control area specified in
regulation 14.3, the ship uses:

A fuel oil with a sulphur content as documented by bunker delivery
notes that does not exceed the limit value of 0.10% m/m, and/or
..................................................................................... O

2 an equivalent arrangement approved in accordance with

regulation 4.1 as listed in paragraph 2.6 that is at least as effective
in terms of SOx emission reductions as compared to using a fuel oil
with  a sulphur content limit value of 0.10% m/m

2.3.3  For a ship without an equivalent arrangement approved in accordance with
regulation 4.1 as listed in paragraph 2.6, the sulphur content of fuel oil carried for use
on board the ship shall not exceed 0.50% m/m as documented by bunker delivery
notes

*kk
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ANNEX 2

RESOLUTION MEPC.306(73)
(adopted on 26 October 2018)

AMENDMENTS TO THE GUIDELINES FOR BALLAST WATER MANAGEMENT AND
DEVELOPMENT OF BALLAST WATER MANAGEMENT PLANS (G4)
(RESOLUTION MEPC.127(53))

THE MARINE ENVIRONMENT PROTECTION COMMITTEE,

RECALLING Article 38(a) of the Convention on the International Maritime Organization
concerning the functions of the Marine Environment Protection Committee conferred upon it
by international conventions for the prevention and control of marine pollution from ships,

RECALLING ALSO that the International Conference on Ballast Water Management for Ships
held in February 2004 adopted the International Convention for the Control and Management
of Ships' Ballast Water and Sediments, 2004 (the Ballast Water Management Convention)
together with four Conference resolutions,

NOTING that regulation A-2 of the Ballast Water Management Convention requires that
discharge of ballast water shall only be conducted through ballast water management in
accordance with the provisions of the Annex to the Convention,

NOTING FURTHER that regulation B-1 of the Annex to the Ballast Water Management
Convention provides that each ship shall have on board and implement a ballast water
management plan approved by the Administration, taking into account Guidelines developed
by the Organization,

NOTING FURTHER that, at its fifty-third session, the Committee adopted, by resolution
MEPC.127(53), the Guidelines for ballast water management and development of ballast water
management plans (G4),

HAVING CONSIDERED, at its seventy-third session, proposed amendments to the
Guidelines (G4),

1 ADOPTS amendments to the Guidelines for ballast water management and
development of ballast water management plans, as set out in the annex to the present resolution;

2 INVITES Governments to apply the Guidelines, as amended, as soon as possible;

3 AGREES to keep the Guidelines, as amended, under review.
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ANNEX

AMENDMENTS TO THE GUIDELINES FOR BALLAST WATER MANAGEMENT AND
DEVELOPMENT OF BALLAST WATER MANAGEMENT PLANS (G4)

1 Paragraph 4.3 is added in part B:

"4.3 The ballast water management plan may include contingency measures developed
taking into account guidelines developed by the Organization™."

*kk

Refer to the Guidance on contingency measures under the BWM Convention (BWM.2/Circ.62, as may be
amended).
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ANNEX 3

RESOLUTION MEPC 307(73)
(adopted on 26 October 2018)

2018 GUIDELINES FOR THE DISCHARGE OF EXHAUST GAS
RECIRCULATION (EGR) BLEED-OFF WATER

THE MARINE ENVIRONMENT PROTECTION COMMITTEE,

RECALLING Article 38(a) of the Convention on the International Maritime Organization
concerning the functions of the Marine Environment Protection Committee (the Committee)
conferred upon it by international conventions for the prevention and control of marine pollution
from ships,

RECALLING ALSO that, at its fifty-eighth session, it adopted, by resolution MEPC.176(58), a
revised MARPOL Annex VI (hereinafter referred to as "MARPOL Annex VI") and, by resolution
MEPC.177(58), a revised Technical Code on Control of Emission of Nitrogen Oxides from
Marine Diesel Engines (hereinafter referred to as the "NOx Technical Code 2008"),

NOTING regulation 13 of MARPOL Annex VI which makes the NOx Technical Code 2008
mandatory under that Annex,

NOTING ALSO that the use of NOx-reducing devices is envisaged in the NOx Technical Code
2008 and that exhaust gas recirculation (EGR) systems are such NOx-reducing devices for
compliance with the Tier Il and/or Tier 11l NOx limit,

RECOGNIZING the need to develop guidelines for the discharge of EGR bleed-off water,

HAVING CONSIDERED, at its seventy-third session, draft guidelines for the discharge of EGR
bleed-off water, prepared by the Sub-Committee on Pollution Prevention and Response, at its
fifth session,

1 ADOPTS the 2018 Guidelines for the discharge of exhaust gas recirculation (EGR)
bleed-off water, as set out at annex to the present resolution;

2 INVITES Administrations to take the annexed Guidelines into account in developing
provisions for regulating the discharge of EGR bleed-off water;

3 REQUESTS Parties to MARPOL Annex VI and other Member Governments to bring
the annexed Guidelines to the attention of shipowners, ship operators, shipbuilders, marine
diesel engine manufacturers and any other interested patrties;

4 AGREES to keep these Guidelines under review in light of experience gained with
their application.
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ANNEX

2018 GUIDELINES FOR THE DISCHARGE OF EXHAUST GAS
RECIRCULATION (EGR) BLEED-OFF WATER

1 INTRODUCTION

11 Regulation 13.5 of MARPOL Annex VI requires marine diesel engines to meet the
Tier Il NOx emission levels when operating in a NOx Tier lll emission control area in
accordance with the provisions in regulations 13.5.1 and 13.5.2.

1.2 One method for reducing NOx emissions is to use Exhaust Gas Recirculation (EGR),
which is an internal engine process resulting in a NOx reduction which will meet the
requirements of the regulation. By means of this process, condensate of exhaust gas will be
generated and discharged as bleed-off water, which should be handled differently depending
on the fuel oil sulphur content. EGR may also be used as a Tier || compliance option.

1.3 These Guidelines cover the discharge of EGR bleed-off water. They are
recommendatory in nature; however, the Administrations are invited to base their implementation
on these Guidelines.

2 GENERAL
2.1 Purpose

The purpose of these Guidelines is to specify requirements for the discharge to the sea of
bleed-off water when using EGR.

2.2 Application

These Guidelines should apply to a marine diesel engine fitted with an EGR device having a
bleed-off water discharge arrangement, for which the EIAPP Certificate is first issued on or
after 1 June 2019. It should be noted that any discharge of oil or oily mixtures into polar waters
is prohibited by the Polar Code (see also paragraphs 3.1 and 3.2 of these Guidelines).

2.3 Definitions

2.3.1 "Bleed-off water" means water to be discharged directly, or via a holding tank, to the
sea from an EGR water treatment system.

2.3.2 "EGC" means exhaust gas cleaning.

2.3.3 "EGCS Guidelines" means the 2015 Guidelines for exhaust gas cleaning systems
(resolution MEPC.259(68), as may be amended).

2.3.4 "EGR record book" means a record of the maintenance and servicing of the
monitoring equipment required by these Guidelines. This may be met by following the relevant
requirements of the EGCS Guidelines. This record would include the date, time, location and
quantity of residues delivered ashore from the EGR water treatment system or may be
recorded in the EGCS Record Book.

2.3.5 "Manual for EGR bleed-off discharge system" means the manual containing the
system description, discharge limits and the relevant items required for Onboard Monitoring
Manual (OMM) in the EGCS Guidelines or the Revised Guidelines.
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2.4 Required documents

The EGR record book and manual for EGR bleed-off discharge system should be approved
by the Administration. The following documents should be retained on board the ship as
appropriate and should be available for surveys as required:

A manual for EGR bleed-off discharge system;
2 certificates for type approval of oil content meters (15 ppm alarm);
3 operating and maintenance manuals of oil content meters (15 ppm alarm);
and
4 EGR record book.
3 DISCHARGE OF EGR BLEED-OFF WATER INTO THE SEA

3.1 Bleed-off water when using fuel oil not complying with the relevant limit value in
regulation 14 of MARPOL Annex VI

311 The bleed-off water discharged to the sea from an EGR water treatment system may
or may not be combined with the discharge water from an EGC system. In either case, this
discharge to the sea should be documented, monitored and recorded, as appropriate, in
accordance with the relevant requirements of the EGCS Guidelines. Upon request, the
Administration should be provided with bleed-off water samples according to appendix 3 of the
EGCS Guidelines, as applicable.

3.1.2  Bleed-off water which is retained onboard in a holding tank should not be discharged
to the sea, except when:

A the ship is en route! and outside polar waters,? ports, harbours or estuaries;
and
2 the bleed-off water discharged meets the provisions of paragraph 3.1.1.

3.2 Bleed-off water when using fuel oil complying with the relevant limit value in
regulation 14 of MARPOL Annex VI

3.2.1 Incase the EGR system is in operation and the sulphur content of the fuel oil used for
the engine complies with regulation 14 of MARPOL Annex VI, the discharge of bleed-off water
should meet the requirements of paragraph 3.1, unless the following conditions are satisfied:

1 the ship is en route! outside polar waters,? ports, harbours or estuaries;

2 the sulphur content of the fuel oil used for the engine when the EGR system
is in operation complies with the relevant requirements of regulation 14 of
MARPOL Annex VI;

3 the oil content meter is type approved in accordance with the annex of

resolution MEPC.107(49), as amended;

1 Refer to Unified Interpretation to regulation 15.2.1 of the revised MARPOL Annex | (MEPC 55/23, annex 18).

Refer to the International Code for Ships Operating in Polar Waters (Polar Code) (resolutions MEPC.264(68)
and MSC.385(94)).
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4 the oil content of the bleed-off water discharge and 15 ppm alarm is
continuously monitored and recorded; and

5 the oil content of the discharge does not exceed 15 ppm.

3.2.2  When the EGR system is operated in polar waters,? ports, harbours or estuaries, the
discharge of bleed-off water to the sea should comply with section 3.1.

3.2.3  Bleed-off water which is retained on board in a holding tank should not be discharged
to the sea, except when:

A the ship is en route! and outside polar waters,? ports, harbours or estuaries;
and
2 the bleed-off water discharged meets the provisions of paragraph 3.2.1.
4 RESIDUES FROM EGR WATER TREATMENT SYSTEMS
4.1 Residues from EGR water treatment systems should be delivered ashore to adequate

reception facilities. Such residues should not be discharged to the sea or incinerated on board.

4.2 Each ship fitted with an EGR unit should record the storage and disposal of bleed-off
water residues in an EGR record book, including the date, time and location of such storage
and disposal.

5 BLEED-OFF WATER ADDITIVES

5.1 In case additives are used for enhancing the bleed-off water quality, an assessment
of the additive should be performed and documented unless the below substances are used
and documented with a Material Safety Data Sheet:

A neutralization agent (caustic substance), such as Sodium Hydroxide (NaOH)
or Sodium Carbonate (Na>COs); and

2 flocculants, which are used for marine approved oily-water separating
equipment.
5.2 For those technologies which make use of chemicals, additives, preparations or

create relevant chemicals, not including those in paragraph 5.1, in situ, there should be an
assessment of the bleed-off water additives. The assessment could take into account relevant
guidelines such as the Procedure for approval of ballast water management systems that make
use of active substances (G9) (resolution MEPC.169(57)), and, if necessary, additional
bleed-off water discharge criteria should be established.

6 SURVEY AND CERTIFICATION

The bleed-off discharge system and the EGR record book should be subject to survey on
installation and at initial, annual/intermediate and renewal surveys by the Administration. The
bleed-off discharge system and the EGR record book may also be subject to inspection by port
State control.

*kk
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ANNEX 5

RESOLUTION MEPC.308(73)
(adopted on 26 October 2018)

2018 GUIDELINES ON THE METHOD OF CALCULATION OF THE ATTAINED ENERGY
EFFICIENCY DESIGN INDEX (EEDI) FOR NEW SHIPS

THE MARINE ENVIRONMENT PROTECTION COMMITTEE,

RECALLING article 38(a) of the Convention on the International Maritime Organization
concerning the functions of the Marine Environment Protection Committee (the Committee)
conferred upon it by international conventions for the prevention and control of marine pollution
from ships,

RECALLING ALSO that it adopted, by resolution MEPC.203(62), Amendments to the annex
of the Protocol of 1997 to amend the International Convention for the Prevention of Pollution
from Ships, 1973, as modified by the Protocol of 1978 relating thereto (inclusion of regulations
on energy efficiency for ships in MARPOL Annex VI),

NOTING that the aforementioned amendments to MARPOL Annex VI entered into force
on 1 January 2013,

NOTING ALSO that regulation 20 (Attained Energy Efficiency Design Index (attained EEDI))
of MARPOL Annex VI, as amended, requires that the EEDI shall be calculated taking into
account the guidelines developed by the Organization,

NOTING FURTHER that the 2012 Guidelines on the method of calculation of the attained
Energy Efficiency Design Index (EEDI) for new ships, adopted by resolution MEPC.212(63),
and, the amendments thereto, adopted by resolution MEPC.224(64),

NOTING FURTHER that it adopted, by resolution MEPC.245(66), the 2014 Guidelines on the
method of calculation of the attained Energy Efficiency Design Index (EEDI) for new ships, and
by resolutions MEPC.263(68) and MEPC.281(70), amendments thereto,

RECOGNIZING that the aforementioned amendments to MARPOL Annex VI require relevant
guidelines for the smooth and uniform implementation of the regulations,

HAVING CONSIDERED, at its seventy-third session, proposed 2018 Guidelines on the
method of calculation of the attained Energy Efficiency Design Index (EEDI) for new ships,

1 ADOPTS the 2018 Guidelines on the method of calculation of the attained Energy
Efficiency Design Index (EEDI) for new ships, as amended, as set out in the annex to the
present resolution;

2 INVITES Administrations to take the aforementioned amendments into account when
developing and enacting national laws which give force to and implement provisions set forth
in regulation 20 of MARPOL Annex VI, as amended,;

3 REQUESTS the Parties to MARPOL Annex VI and other Member Governments to
bring the amendments to the attention of shipowners, ship operators, shipbuilders, ship
designers and any other interested parties;
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4 AGREES to keep these Guidelines, as amended, under review, in the light of
experience gained with their implementation;

5 SUPERSEDES the 2014 Guidelines on the method of calculation of the attained
Energy Efficiency Design Index (EEDI) for new ships adopted by resolution MEPC.245(66), as
amended by resolutions MEPC.263(66) and MEPC.281(70), and MEPC.1/Circ.866.
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ANNEX

2018 GUIDELINES ON THE METHOD OF CALCULATION OF THE ATTAINED ENERGY

1
2

2.1
2.2
2.2.1
222
223
2.2.31

EFFICIENCY DESIGN INDEX (EEDI) FOR NEW SHIPS

CONTENTS
Definitions

Energy Efficiency Design Index (EEDI), including equation

EEDI Formula

Parameters

Cr ; Conversion factor between fuel consumption and CO- emission
Vier ; Ship speed

Capacity

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

2.2.3.2
2233
224

225

2.2.51
2252
2253
2254
2255
2256
2257
2.2.6

227

2271
2272
2.2.8

2.2.81
2.2.8.2
2.2.8.3
2284
2.2.8.5
229

Capacity for passenger ships and cruise passenger ships

Capacity for containerships

Deadweight

P ; Power of main and auxiliary engines

Pue; Power of main engines

Pero ; Power of Shaft generator

Ppr;  Power of Shaft motor

Perr;  Innovative mechanical energy efficient technology for main engine
Paeerr ; INnnovative mechanical energy efficient technology for auxiliary engine
Pae;  Power of auxiliary engines

Use of electric power table

Consistency of parameters Vs, Capacity and P

SFC ; Certified specific fuel consumption

SFC for main and auxiliary engines

SFC for steam turbines (SFCsteamTurbine)

fi ; Ship specific design elements

Power correction factor for ice-class ships

Power correction factor for shuttle tankers with propulsion redundancy
Correction factor for ro-ro cargo and ro-ro passenger ships (fioro)
Correction factor for general cargo ships

Correction factor for other ship types

fw ; Factor for speed reduction at sea
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2.2.10
2.2.11
22111
22.11.2
22113
22114
2212
22121
22122
22123
22124
2.2.13
2.2.14
2.2.15
2.2.16

2217
2.2.18

for ; Factor of each innovative energy efficiency technology

fi ; Capacity factor for technical/regulatory limitation on capacity

fi ; Capacity correction factor for ice-class ships

fivse ; Ship specific voluntary structural enhancement

ficsr ; Ships under Common Structural Rules (CSR)

fi for other ship types

fz; Cubic capacity correction factor

f. for chemical tankers

f.for gas carriers

f; for ro-ro passenger ships (fcropax)

fc for bulk carriers having R of less than 0.55 (f; puik carriers designed to carry light cargoes)
Lpp ; Length between perpendiculars

fi ; Factor for general cargo ships equipped with cranes and other cargo-related gear
ds ; Summer load line draught

Bs ; Breadth

V' Volumetric displacement
g ; Gravitational acceleration

APPENDIX 1 A generic and simplified power plant

APPENDIX 2 Guidelines for the development of electric power tables for EEDI
(EPT-EEDI)

APPENDIX 3 A generic and simplified marine power plant for a cruise passenger ship
having non-conventional propulsion

APPENDIX 4 EEDI calculation examples for use of dual fuel engines
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1 Definitions

1.1 MARPOL means the International Convention for the Prevention of Pollution from
Ships, 1973, as modified by the Protocols of 1978 and 1997relating thereto, as amended.

1.2 For the purpose of these Guidelines, the definitions in chapter 4 of MARPOL
Annex VI, as amended, apply.

2 Energy Efficiency Design Index (EEDI)
2.1 EEDI Formula

The attained new ship Energy Efficiency Design Index (EEDI) is a measure of ships' energy
efficiency (g/t- nm) and calculated by the following formula:

n nME n nPTI neff neff
[H fj][z Pmey - Crmei) - SFCwmeG) |+ (PAE . Crae - SFCre *)+ [(H fi - Z Perigy — z fett (i) - Pagett (i)]CFAE »SFCAEJ - (Z fet (i) - Peft (i) - Crve - SFCME * *J

i1 i=1 i1 i=1 i=1 i=1

fi fo- f| 'Capacity + fw - Vret

* If part of the Normal Maximum Sea Load is provided by shaft generators, SFCye
and Ceve may — for that part of the power — be used instead of SFCag and Ceae
*x In case of Per>0, the average weighted value of (SFCwe ° Ceme) and

(SFCae * Crag) to be used for calculation of Peg

Note: This formula may not be applicable to a ship having diesel-electric
propulsion, turbine propulsion or hybrid propulsion system, except for cruise
passenger ships and LNG carriers.

2.2 Parameters
For the calculation of EEDI by the formula in paragraph 2.1, following parameters apply.
2.2.1  Cr; Conversion factor between fuel consumption and CO, emission

Ce is a non-dimensional conversion factor between fuel consumption measured in g and CO-
emission also measured in g based on carbon content. The subscripts weg and ag refer to the
main and auxiliary engine(s) respectively. Cr corresponds to the fuel used when determining
SFC listed in the applicable test report included in a Technical File as defined in
paragraph 1.3.15 of the NOx Technical Code (“"test report included in a NOx technical file"
hereafter). The value of Ck is as follows:

Lower Carbon Cr
Type of fuel Reference calorific value content (t-CO2ft-

(kJ/kg) Fuel)
. . ISO 8217 Grades

1 Diesel/Gas Oil DMX through DMB 42,700 0.8744 3.206
. : ISO 8217 Grades

2 Light Fuel Qil (LFO) RMA through RMD 41,200 0.8594 3.151
3 Heavy Fuel OIl ISO 8217 Grades

(HFO) RME through RMK 40,200 0.8493 3.114

4 Liquefied Petroleum |Propane 46,300 0.8182 3.000

Gas (LPG) Butane 45,700 0.8264 3.030
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5 Liquefied Natural

Gas (LNG) 48,000 0.7500 2.750
6 Methanol 19,900 0.3750 1.375
7 Ethanol 26,800 0.5217 1.913

In case of a ship equipped with a dual-fuel main or auxiliary engine, the
Ce-factor for gas fuel and the Ce-factor for fuel oil should apply and be multiplied with the
specific fuel oil consumption of each fuel at the relevant EEDI load point. Meanwhile, gas fuel
should be identified whether it is regarded as the "primary fuel" in accordance with the formula
below:

ntotal

f = Potaii
DFgas ; total(i) 5 Viyas X Pgas X LCV s x K
ngasfuel nLiquid
2 Pyastuekiy 2 Viiquidgy X Priquidty X ECViiquiacy % Kiiquidy |+ Vgas X Pgas X LCVgas X Kyag
io1

gas

i=1
foriiquid = 1- forgas
where,

forgas is the fuel availability ratio of gas fuel corrected for the power ratio of gas engines to total
engines, forgas Should not be greater than 1,

Vgas is the total net gas fuel capacity on board in m3. If other arrangements, like exchangeable
(specialized) LNG tank-containers and/or arrangements allowing frequent gas refuelling are
used, the capacity of the whole LNG fuelling system should be used for Vgas. The boil-off rate
(BOR) of gas cargo tanks can be calculated and included to Vgss if it is connected to the fuel
gas supply system (FGSS);

Viiquia is the total net liquid fuel capacity on board in m® of liquid fuel tanks permanently
connected to the ship's fuel system. If one fuel tank is disconnected by permanent sealing
valves, Viiquia Of the fuel tank can be ignored,;

Pyas is the density of gas fuel in kg/m3;

Piiquia is the density of each liquid fuel in kg/m?3;

LCVqas is the low calorific value of gas fuel in kJ/kg;

LCViquia is the low calorific value of liquid fuel in kd/kg;

Kgas is the filling rate for gas fuel tanks;

Kiiquia IS the filling rate for liquid fuel tanks;

Piotal is the total installed engine power, Pue and Pag in KW;
Pgasiuel IS the dual fuel engine installed power, Pye and Pag in kW,

A If the total gas fuel capacity is at least 50% of the fuel capacity dedicated to
the dual fuel engines , namely fporgas 2 0.5, then gas fuel is regarded as the
"Primary fuel,” and forgas = 1 and foriquia = O for each dual fuel engine.
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2 If forgas < 0.5, gas fuel is not regarded as the "primary fuel." The Cr and SFC
in the EEDI calculation for each dual fuel engine (both main and auxiliary
engines) should be calculated as the weighted average of Ce and SFC for
liquid and gas mode, according to fprgas and foriiquia, SUCh as the original item
of Pweg)-Crmei) -SFCwmeg In the EEDI calculation is to be replaced by the
formula below.

Pwmeq): (forgas(y: (Crme pilot fuel() - SFCME pilot fuelt) + CrME gas(i) - SFCME gas(i)
+ Toriquidt): CrmE liquidi) * SFCME liquidg))

2.2.2 Ve ; Ship speed

Vet is the ship speed, measured in nautical miles per hour (knot), on deep water in the condition
corresponding to the capacity as defined in paragraphs 2.2.3.1 and 2.2.3.3 (in case of passenger
ships and cruise passenger ships, this condition should be summer load draught as provided in
paragraph 2.2.4) at the shaft power of the engine(s) as defined in paragraph 2.2.5 and assuming
the weather is calm with no wind and no waves.

2.2.3 Capacity
Capacity is defined as follows.

2.2.3.1 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 should be used as capacity.

2.2.3.2 For passenger ships and cruise passenger ships, gross tonnage in accordance with
the International Convention of Tonnage Measurement of Ships 1969, annex I,
regulation 3, should be used as capacity.

2.2.3.3 For containerships, 70% of the deadweight (DWT) should be used as capacity. EEDI
values for containerships are calculated as follows:

A attained EEDI is calculated in accordance with the EEDI formula using 70%
deadweight for capacity.

.2 estimated index value in the Guidelines for calculation of the reference line is
calculated using 70% deadweight as:

NME

190- > Pyg; +215- Py

Estimated Index Value =3.1144 . i=1
70%DWT -V,

3 parameters a and c for containerships in table 2 of regulation 21 of MARPOL
Annex VI are determined by plotting the estimated index value against 100%
deadweight i.e. a = 174.22 and ¢=0.201 were determined.

4 required EEDI for a new containership is calculated using 100% deadweight
as:

Required EEDI = (1-X/100) - a - 100% deadweight ¢

where X is the reduction factor (in percentage) in accordance with table 1 in
regulation 21 of MARPOL Annex VI relating to the applicable phase and size
of new containership.
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2.2.4 Deadweight

Deadweight means the difference in tonnes between the displacement of a ship in water of
relative density of 1,025 kg/m? 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
stability booklet approved by the Administration or an organization recognized by it.

2.2.5 P ;Power of main and auxiliary engines

P is the power of the main and auxiliary engines, measured in kW. The subscripts wmeg and aeg)
refer to the main and auxiliary engine(s), respectively. The summation on i is for all engines
with the number of engines (nve) (see diagram in appendix 1).

2.25.1 Pweg ; Power of main engines

Pweg) is 75% of the rated installed power (MCR?) for each main engine (i).

For LNG carriers having diesel electric propulsion system, Pwvgi should be calculated by the
following formula:

MPP,. ori

Puegy = 0.83x — e
My

Where:

MPPwmotorgy iS the rated output of motor specified in the certified document.

1) is to be taken as the product of electrical efficiency of generator, transformer, converter and
motor, taking into consideration the weighted average as necessary.

The electrical efficiency, 7, should be taken as 91.3% for the purpose of calculating attained
EEDI. Alternatively, if the value more than 91.3% is to be applied, the 7 should be obtained
by measurement and verified by method approved by the verifier.

For LNG carriers having steam turbine propulsion systems, Pwvg) is 83% of the rated installed
power (MCRsteamturbine) fOr each steam turbineg;.

The influence of additional shaft power take off or shaft power take in is defined in the following
paragraphs.

2.2.5.2 Pprog) ; Shaft generator

In case where shaft generator(s) are installed, Ppro) is 75% of the rated electrical output power
of each shaft generator. In case that shaft generator(s) are installed to steam turbine, Pprog) is
83% of the rated electrical output power and the factor of 0.75 should be replaced to 0.83.

For calculation of the effect of shaft generators two options are available:

1 The value of MCR specified on the EIAPP certificate should be used for calculation. If the main engines are
not required to have an EIAPP certificate, the MCR on the nameplate should be used.
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Option 1:

The maximum allowable deduction for the calculation of £ Pygg) is to be no more than Pae as
defined in paragraph 2.2.5.6. For this case, X Pwmg) is calculated as:

nME

> Pueay =0.75% (S MCR ey = D Prrogy)  With 0.75% > Prro) < P
i=1
or
Option 2:
Where an engine is installed with a higher rated power output than that which the propulsion
system is limited to by verified technical means, then the value of X Pwugg) is 75% of that limited

power for determining the reference speed, V.t and for EEDI calculation. The following figure
gives guidance for determination of X Pmeg):

[ without shaft generator(s)
@ vith shaft generator(s)

Main Engine Power [kKW]

Ve speed [kn] g

2.2.5.3 Peri ; Shaft motor

In case where shaft motor(s) are installed, Per is 75% of the rated power consumption of
each shaft motor divided by the weighted average efficiency of the generator(s), as follows:

S 3(0.75- Py s

Maen

Where:
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Psw.mex(iy 1S the rated power consumption of each shaft motor

N is the weighted average efficiency of the generator(s)

In case that shaft motor(s) are installed to steam turbine, Ppri is 83% of the rated power
consumption and the factor of 0.75 should be replaced to 0.83.

The propulsion power at which Vet is measured, is:

Z PME(i) + Z Pory (i),Shaft

Where:

z Pory (i),ShaftZZ(O-75' PSM,max(i) “Tlemi (i))

Men iy IS the efficiency of each shaft motor installed

Where the total propulsion power as defined above is higher than 75% of the power the
propulsion system is limited to by verified technical means, then 75% of the limited power is to
be used as the total propulsion power for determining the reference speed, Vet and for EEDI
calculation.

In case of combined PTI/PTO, the normal operational mode at sea will determine which of
these to be used in the calculation.

Note: The shaft motor's chain efficiency may be taken into consideration to account for the
energy losses in the equipment from the switchboard to the shaft motor, if the chain
efficiency of the shaft motor is given in a verified document.

2.2.5.4 Peiy ; INnnovative mechanical energy efficient technology for main engine

Pefi) is the output of the innovative mechanical energy efficient technology for propulsion
at 75% main engine power.

Mechanical recovered waste energy directly coupled to shafts need not be measured, since
the effect of the technology is directly reflected in the Vier.

In case of a ship equipped with a number of engines, the Ce and SFC should be the power
weighted average of all the main engines.

In case of a ship equipped with dual-fuel engine(s), the Cr and SFC should be calculated in
accordance with paragraphs 2.2.1 and 2.2.7.

2.2.5.5 Paeerr; Innovative mechanical energy efficient technology for auxiliary engine

Paeett ) IS the auxiliary power reduction due to innovative electrical energy efficient technology
measured at Pweg).

2.2.5.6 Pae; Auxiliary engine power

Pae is the required auxiliary engine power to supply normal maximum sea load including
necessary power for propulsion machinery/systems and accommodation, e.g. 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, in the condition where the ship engaged
in voyage at the speed (Vier) under the condition as mentioned in paragraph 2.2.2.
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P... .
2.2.5.6.1 For ships which total propulsion power (ZMCRME(i) + %) is 10,000 kW or

above, Pae is defined as:

AE (sMCR g (i) > 10,0000 )

nPTI

nME ZPPTI(i)
=10.025x( > MCRyeq) + 575~ )|+ 250

i=1

P
2.2.5.6.2 For ships which total propulsion power (ZMCRME“)+%) is below
10,000 kW, Pag is defined as:
nPTI
nME ZPPTI(i)
_ i=1
(EMCRME (i) <10,000w ) - OOSX( Zl I\/ICRME(i) + 0.75 )
- .

2.2.5.6.3 For LNG carriers with a reliquiefaction system or compressor(s), designed to be
used in normal operation and essential to maintain the LNG cargo tank pressure
below the maximum allowable relief valve setting of a cargo tank in normal
operation, the following terms should be added to above Pae formula in accordance
with 2.2.5.6.3.1, 2.2.5.6.3.2 or 2.2.5.6.3.3 as below:

A

For ships having re-liquefaction system:

+CargoTankCapacity ,,, x BORxCOP, xR

reliquefy reliquefy
Where:
CargoTankCapacity.nc is the LNG Cargo Tank Capacity in m3.

BOR is the design rate of boil-off gas of entire ship per day, which is
specified in the specification of the building contract.

COPreiquety is the coefficient of design power performance for reliquefying
boil-off gas per unit volume, as follows:

425 (kg/m*) x 511 (kJ / kg)
COPrequuefy =
24 (h) x 3600 (sec) x COP,y, g
COP.q0ling is the coefficient of design performance of reliquefaction and 0.166
should be used. Another value calculated by the manufacturer and verified
by the Administration or an organization recognized by the Administration
may be used.
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Rreiquery 1S the ratio of boil-off gas (BOG) to be re-liquefied to entire BOG,
calculated as follows:
BOG

reliquefy

Rreliquefy = BOG

total

For LNG carriers with direct diesel driven propulsion system or diesel electric
propulsion system, having compressor(s) which are used for supplying
high-pressured gas derived from boil-off gas to the installed engines
(typically intended for 2-stroke dual fuel engines):

nME

PME(i)
+ COPcomp x ;SFCME(i),gasmode>< 1000

Where:

COPcomp is the design power performance of compressor and 0.33
(kwh/kg) should be wused. Another value calculated by the
manufacturer and verified by the Administration or an organization
recognized by the Administration may be used.

For LNG carriers with direct diesel driven propulsion system or diesel electric
propulsion system, having compressor(s) which are used for supplying
low-pressured gas derived from boil-off gas to the installed engines (typically
intended for 4-stroke dual fuel engines):

nME

+0.02 x Z Pwme) 2
i—L

2.2.5.6.4 For LNG carriers having diesel electric propulsion system, MPPwmotworiy Should be

2.2.5.6.5

used instead MCRuwe) for Pae calculation.

For LNG carriers having steam turbine propulsion system and of which electric
power is primarily supplied by turbine generator closely integrated into the steam
and feed water systems, Pag may be treated as 0(zero) instead of taking into
account electric load in calculating SFCsteamTurbine-

2.2.5.7 Use of electric power table

For ship where the Pae value calculated by paragraphs 2.2.5.6.1 to 2.2.5.6.3 is significantly
different from the total power used at normal seagoing, e.g. in cases of passenger ships (see
NOTE under the formula of EEDI), the Pag value should be estimated by the consumed electric
power (excluding propulsion) in conditions when the ship is engaged in a voyage at reference
speed (Vier) as given in the electric power table,® divided by the average efficiency of the
generator(s) weighted by power (see appendix 2).

2 With regard to the factor of 0.02, it is assumed that the additional energy needed to compress BOG for
supplying to a 4-stroke dual fuel engine is approximately equal to 2% of Pve, compared to the energy needed
to compress BOG for supplying to a steam turbine.

The electric power table should be examined and validated by the verifier. Where ambient conditions affect

any electrical load in the power table, such as that for heating ventilation and air conditioning systems, the
contractual ambient conditions leading to the maximum design electrical load of the installed system for the
ship in general should apply.
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2.2.6  Consistency of parameters Ve, Capacity and P

Vier, Capacity and P should be consistent with each other. As for LNG carries having diesel
electric or steam turbine propulsion systems, Vit is the relevant speed at 83% of MPPytor OF
MCRsteamTubine respectively.

2.2.7 SFC; Certified specific fuel consumption

SFC is the certified specific fuel consumption, measured in g/kWh, of the engines or steam
turbines.

2.2.7.1 SFC for main and auxiliary engines

The subscripts veg and agg refer to the main and auxiliary engine(s), respectively. For engines
certified to the E2 or E3 test cycles of the NOx Technical Code 2008, the engine Specific Fuel
Consumption (SFCuveg) is that recorded in the test report included in a NOx technical file for the
engine(s) at 75% of MCR power of its torque rating. For engines certified to the D2 or C1 test
cycles of the NOx Technical Code 2008, the engine Specific Fuel Consumption (SFCag)) is
that recorded on the test report included in a NOx technical file at the engine(s) 50% of MCR
power or torque rating. If gas fuel is used as primary fuel in accordance with paragraph 4.2.3
of the Guidelines on survey and certification of the energy efficiency design index (EEDI), SFC
in gas mode should be used. In case that installed engine(s) 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.

The SFC should be corrected to the value corresponding to the ISO standard reference
conditions using the standard lower calorific value of the fuel oil (42,700kJ/kg), referring to
ISO 15550:2002 and ISO 3046-1:2002.

For ships where the Pae value calculated by paragraphs 2.2.5.6.1 to 2.2.5.6.3 is significantly
different from the total power used at normal seagoing, e.g. conventional passenger ships, the
Specific Fuel Consumption (SFCag) of the auxiliary generators is that recorded in the test report
included in a NOx technical file for the engine(s) at 75% of MCR power of its torque rating.

SFCae is the power-weighted average among SFCag() of the respective engines i.

For those engines which do not have a test report included in a NOx technical file because its
power is below 130 kW, the SFC specified by the manufacturer and endorsed by a competent
authority should be used.

At the design stage, in case of unavailability of test report in the NOx file, the SFC specified by
the manufacturer and endorsed by a competent authority should be used.

For LNG driven engines of which SFC is measured in kJ/kWh should be corrected to the SFC
value of g/kWh using the standard lower calorific value of the LNG (48,000 kJ/kg), referring to
the 2006 IPCC Guidelines.

Reference lower calorific values of additional fuels are given in the table in paragraph 2.2.1 of
these Guidelines. The reference lower calorific value corresponding to the conversion factor
of the respective fuel should be used for calculation.
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2.2.7.2 SFC for steam turbines (SFCsteamTurbine)

The SFCsteamturbine Should be calculated by manufacturer and verified by the Administration or
an organization recognized by the Administration as follows:

2.2.8

FuelConsumption

SFCSteamTurbhe = nME
ZPME(i)
i=1

Where:

A Fuel consumption is fuel consumption of boiler per hour (g/h). For ships of
which electric power is primarily supplied by Turbine Generator closely
integrated into the steam and feed water systems, not only Pye but also
electric loads corresponding to paragraph 2.2.5.6 should be taken into
account.

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.

f; ; Ship specific design elements

fi is a correction factor to account for ship specific design elements:

2.2.8.1 Power correction factor for ice-classed ships

The power correction factor, f;, for ice-classed ships should be taken as the greater value of fj

and f;min as tabulated in table 1 but not greater than fjmax = 1.0.

For further information on approximate correspondence between ice classes, see HELCOM
Recommendation 25/74.

Table 1: Correction factor for power f; for ice-classed ships

f]. min depending on the ice class
Ship type ij
IA Super 1A 1B IC
17.444 - DWTO05766
Tanker TME 0.2488 - DWTO-0903 | 0.4541 - DWTO0524 | 0.7783 - DWT%0145 | 0.8741 - DWT0079
iy MCRyp()
17.207 - DWT?O5705
Bulk carrier nME 0.2515 - DWT851 | 0.3918 - DWT®055¢ | 0.8075- DWT®0071 | 0.8573 - DWT-0087
iy MCRyp()
General 1.974 - DWTO79%7
; <mwME . | 0.1381-DWT%1435 | 0.1574- DWT%'** | 0.3256 - DWT®0922 | 0.4966 - DWT-0583
cargo ship T MCRyg
i=1 ME (i)
; 5.598 - DWT?0-69
Refrigerated | Z2°0 = | 5o54. pwr00357 | 06325 DWTO9278 | 07670 - DWTOO1S | 0.8918 - DWTO0079
cargo ship > MCRygq
i=1 ME (i)
4 HELCOM Recommendation 25/7 may be found at http://www.helcom.fi
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Alternatively, if an ice-class ship is designed and constructed based on an open water ship
with same shape and size of hull with EEDI certification, the power correction factor, fj, for
ice-classed ships can be calculated by using propulsion power of the new ice-class ship
required by ice-class regulations, Pice class, and the existing open water ship, Pow, as follows:

POW

f}.:

P ice class

In this case, Vit should be measured at the shaft power of the engine(s) installed on the
existing open water ship as defined in paragraph 2.2.5.

2.2.8.2 Power correction factor for shuttle tankers with propulsion redundancy

The power correction factor f, for shuttle tankers with propulsion redundancy should
be fj=0.77. This correction factors applies to shuttle tankers with propulsion redundancy
between 80,000 and 160,000 dwt. Shuttle tankers with propulsion redundancy are tankers
used for loading of crude oil from offshore installations equipped with dual-engine and
twin-propellers need to meet the requirements for dynamic positioning and redundancy
propulsion class notation.

2.2.8.3 Correction factor for ro-ro cargo and ro-ro passenger ships (fjroro)
For ro-ro cargo and ro-ro passenger ships firoro is calculated as follows:

1
B 14 3
po Lo | [B| Lo
" | B, d, ) (y5
where the Froude number, FnL , is defined as:
0.5144-V

Lpp'g

; Iffiroro > 1 thenfi=1

ijoRo =

n.

and the exponents «, A, y and O are defined as follows:

Exponent:
Ship type
a B Y 1)
Ro-ro cargo ship 2.00 | 0.50 | 0.75 | 1.00
Ro-ro passenger ship | 2.50 | 0.75 | 0.75 | 1.00

IA\MEPC\73\MEPC 73-19-Add-1.docx



MEPC 73/19/Add.1
Annex 5, page 16

2.2.8.4 Correction factor for general cargo ships

The factor f; for general cargo ships is calculated as follows:

0.174
fj:ﬂ , |ffj>1thenfj=1
Fn_ = -C~
v
Where
0.5144-V
Fny = —/——— ; If Fny > 0.6 then Fny = 0.6
g-ve
and
C, = v
L -B.-d

2.2.8.5 Correction factor for other ship types
For other ship types, f; should be taken as 1.0.
2.29 fw; Factor for speed reduction at sea

fw is a non-dimensional coefficient indicating the decrease of speed in representative sea
conditions of wave height, wave frequency and wind speed (e.g. Beaufort Scale 6), and is
determined as follows:

2.2.9.1 for the attained EEDI calculated under regulations 20 and 21 of MARPOL Annex VI,
fwis 1.00;

2.2.9.2 when f, is calculated according to the subparagraph 2.2.9.2.1 or 2.2.9.2.2 below, the
value for attained EEDI calculated by the formula in paragraph 2.1 using the obtained
fu should be referred to as "attained EED|yeather";

2.2.9.2.1 f, can be determined by conducting the ship specific simulation on its performance
at representative sea conditions. The simulation methodology should be based on
the Guidelines developed by the Organization* and the method and outcome for an
individual ship should be verified by the Administration or an organization recognized
by the Administration; and

2.2.9.2.2 In cases where a simulation is not conducted, f, should be taken from the "Standard
fy " table/curve. A "Standard f, " table/curve is provided in the Guidelines® for each
ship type defined in regulation 2 of MARPOL Annex VI, and expressed as a function
of capacity (e.g. deadweight). The "Standard f, " table/curve is based on data of
actual speed reduction of as many existing ships as possible under the
representative sea condition.

2.2.9.3 fyand attained EEDIyecatmer, if calculated, with the representative sea conditions under
which those values are determined, should be indicated in the EEDI Technical File to
distinguish it from the attained EEDI calculated under regulations 20 and 21 of
MARPOL Annex VI.

5 Refer to Interim Guidelines for the calculation of the coefficient fw for decrease in ship speed in a
representative sea condition for trial use, approved by the Organization and circulated by MEPC.1/Circ.796.
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2.2.10 feq ; Factor of each innovative energy efficiency technology

feriy IS the availability factor of each innovative energy efficiency technology. ferig for waste
energy recovery system should be one (1.0)s.

2.2.11 f;; Capacity factor for technical/regulatory limitation on capacity

fi is the capacity factor for any technical/regulatory limitation on capacity, and should be
assumed to be one (1.0) if no necessity of the factor is granted.

2.2.11.1 Capacity correction factor for ice-classed ships

The capacity correction factor, fi, for ice-classed ships having DWT as the measure of capacity
should be calculated as follows:

fi= fi(ice class)-ficb’

where fi(ce ciass) 1S the capacity correction factor for ice-strengthening of the ship, which can
be obtained from Table 2 and f., is the capacity correction factor for improved ice-going
capability, which should not be less than 1.0 and which should be calculated as follows:

f _ Cp reference design
iCp Cp

where Cp reference aesign 1S the average block coefficient for the ship type, which can be

obtained from Table 3 for bulk carriers, tankers and general cargo ships, and C, is the block
coefficient of the ship. For ship types other than bulk carriers, tankers and general cargo ships,

fL'Cb - 10

6 EEDI calculation should be based on the normal seagoing condition outside Emission Control Area
designated under regulation 13.6 of MARPOL ANNEX VI.
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Table 2: Capacity correction factor for ice-strengthening of the hull

Ice class’ f i(ice class)
IC ficcy = 1.0041 + 58.5/DWT

B figsy = 1.0067 + 62.7/DWT

1A figa) = 1.0099 + 95.1/DWT

IA Super figas)y = 1.0151 + 228.7/DWT

Table 3: Average block coefficients Cp reference design fOr bulk carriers, tankers and
general cargo ships

Size categories
. below 10,000 — 25,000 — 55,000 — above
Ship type 10,000 DWT | 25,000 DWT | 55,000 DWT | 75,000 DWT | 75,000 DWT
Bulk carrier 0.78 0.80 0.82 0.86 0.86
Tanker 0.78 0.78 0.80 0.83 0.83
General cargo 0.80
ship '

Alternatively, the capacity correction factor for ice-strengthening of the ship (f;ce ciass)) €an be
calculated by using the formula given for the ship specific voluntary enhancement correction
coefficient (f; ysz) in paragraph 2.2.11.2. This formula can also be used for other ice classes
than those given in Table 2.

2.2.11.2 fivse® ; Ship specific voluntary structural enhancement

fivse for ship specific voluntary structural enhancement is expressed by the following formula:

f o DWTreferencedesign
VSET DWT,
enhanceddesign
where:
DWI referencedesign :Aship - ||ghtVV€|gh treferencedesign
DWTenhanceddesign = Aship - ||ghtVV€|gh tenhanceddesign

For this calculation the same displacement (A) for reference and enhanced design should be
taken.

DWT before enhancements (DWT eference design) IS the deadweight prior to application of the
structural enhancements. DWT after enhancements (DWTenhanced design) IS the deadweight
following the application of voluntary structural enhancement. A change of material (e.g. from

7 For further information on approximate correspondence between ice classes, see HELCOM
Recommendation 25/7, which can be found at http://www.helcom.fi
8 Structural and/or additional class notations such as, but not limited to, "strengthened for discharge with

grabs" and "strengthened bottom for loading/unloading aground", which result in a loss of deadweight of the
ship, are also seen as examples of "voluntary structural enhancements".
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aluminum alloy to steel) between reference design and enhanced design should not be allowed
for the fiyse calculation. A change in grade of the same material (e.g. in steel type, grades,
properties and condition) should also not be allowed.

In each case, two sets of structural plans of the ship should be submitted to the verifier for
assessment. One set for the ship without voluntary structural enhancement; the other set for
the same ship with voluntary structural enhancement (alternatively, one set of structural plans
of the reference design with annotations of voluntary structural enhancement should also be
acceptable). Both sets of structural plans should comply with the applicable regulations for the
ship type and intended trade.

2.2.11.3 ficsr; Ships under the Common Structural Rules (CSR)

For bulk carriers and oil tankers, built in accordance with the Common Structural Rules (CSR)
of the classification societies and assigned the class notation CSR, the following capacity
correction factor ficsr should apply:

ficsk=1+(0.08 - LWTcsr/ DWTcsr)

Where DWTcsr is the deadweight determined by paragraph 2.2.4 and LWTcsr is the
light weight of the ship.

2.2.11.4 f; for other ship types
For other ship types, fi should be taken as one (1.0).
2.2.12 f.; Cubic capacity correction factor

f is the cubic capacity correction factor and should be assumed to be one (1.0) if no necessity
of the factor is granted.

2.2.12.1 f. for chemical tankers

For chemical tankers, as defined in regulation 1.16.1 of MARPOL Annex I, the following cubic
capacity correction factor f; should apply:

f:= R%7—0.014, where R is less than 0.98
or
f- = 1.000, where R is 0.98 and above;

where: R is the capacity ratio of the deadweight of the ship (tonnes) as determined by
paragraph 2.2.4 divided by the total cubic capacity of the cargo tanks of the ship (m3).

2.2.12.2 f. for gas carriers

for gas carriers having direct diesel driven propulsion system constructed or adapted and used
for the carriage in bulk of liquefied natural gas, the following cubic capacity correction factor
feune should apply:

chNG =R -0.56

where: R is the capacity ratio of the deadweight of the ship (tonnes) as determined by
paragraph 2.2.4 divided by the total cubic capacity of the cargo tanks of the ship (m3).
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Note: This factor is applicable to LNG carriers defined as gas carriers in regulation 2.26 of
MARPOL Annex VI and should not be applied to LNG carriers defined in
regulation 2.38 of MARPOL Annex VI.

2.2.12.3 f. for ro-ro passenger ships (f:ropax)

For ro-ro passenger ships having a DWT/GT-ratio of less than 0.25, the following cubic
capacity correction factor, f:rorax, Should apply:

(DWT/GT))_O'B

fcRoPax - ( 0.25

Where DWT is the Capacity and GT is the gross tonnage in accordance with the International
Convention of Tonnage Measurement of Ships 1969, annex I, regulation 3.

2.2.12.4 fc for bulk carriers haVing R Of |eSS than 0.55 (fc bulk carriers designed to carry light cargoes)

For bulk carriers having R of less than 0.55 (e.g. wood chip carriers), the following cubic
Capacity correction factor, f; puik carriers designed to carry light cargoes, should apply

fc bulk carriers designed to carry light cargoes = R 015

where R is the capacity ratio of the deadweight of the ship (tonnes) as determined by
paragraph 2.2.4 divided by the total cubic capacity of the cargo holds of the ship (m3).

2.2.13 Lyp; Length between perpendiculars

Length between perpendiculars, Ly, means 96% of the total length on a waterline at 85% of
the least moulded depth measured from the top of the keel, or the length from the foreside of
the stem to the axis of the rudder stock on that waterline, if that were greater. In ships designed
with a rake of keel the waterline on which this length is measured should be parallel to the
designed waterline. Lpp should be measured in metres.

2.2.14 f,; Factor for general cargo ships equipped with cranes and cargo-related gear

fi is the factor for general cargo ships equipped with cranes and other cargo-related gear to
compensate in a loss of deadweight of the ship.

fl = fcranes ' fsideloader ' froro

foranes =1 If no cranes are present.
fsideloader =1 If no side loaders are present.
froro =1 If no ro-ro ramp is present.

Definition of feranes :

Zn:(o.o519 -SWL, -Reach, +32.11)

foranes =1+
cranes CapaCIty
where:
SWL = Safe Working Load, as specified by crane manufacturer in

metric tonnes
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Reach = Reach at which the Safe Working Load can be applied in
metres
N = Number of cranes

For other cargo gear such as side loaders and ro-ro ramps, the factor should be
defined as follows:

CapaCity No sideloades
CapaCIty sideloades

sideloader —

CapaCity No RoRo
CapaCity RoRo

RoRo

The weight of the side loaders and ro-ro ramps should be based on a direct
calculation, in analogy to the calculations as made for factor fise.

2.2.15 ds; Summer load line draught

Summer load line draught, ds is the vertical distance, in metres, from the moulded baseline at
mid-length to the waterline corresponding to the summer freeboard draught to be assigned to
the ship.

2.2.16 Bs; Breadth

Breadth, Bs, is the greatest moulded breadth of the ship, in metres, at or below the load line
draught, ds.

2.2.17 v; Volumetric displacement

Volumetric displacement, V, in cubic metres (m?3), is the volume of the moulded displacement
of the ship, excluding appendages, in a ship with a metal shell, and is the volume of
displacement to the outer surface of the hull in a ship with a shell of any other material, both
taken at the summer load line draught, ds, as stated in the approved stability booklet/loading
manual.

2.2.18 g ; Gravitational acceleration

g is the gravitational acceleration, 9.81m/s?.
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APPENDIX 1

A GENERIC AND SIMPLIFIED MARINE POWER PLANT

AUXILIARY g
ENGINES BOILER »|  CARGO HEAT
> THRUSTERS
y
»|  CARGO PUMPS
SWITCH BOARD |«
4 »|  CARGO GEAR
»|  BALLAST PUMPS
> REEFERS
7 e e [
4
1
i \4 Pae
i SHAET WASTE HEAT
1
! SHAFT MOTOR Per GENERATOR Pero RECOVERY etc.
1 Pageft
! A
| T R MAIN ENGINE
! g PUMPS (2.5% Pue)
' SHAFTPZOWER ’ y MAIN ENGINE Pye
1
! | ACCOMMODATION
\ g (250 kW)
\

Note 1: Mechanical recovered waste energy directly coupled to shafts need not be measured,
since the effect of the technology is directly reflected in the Vies .

Note 2: In case of combined PTI/PTO, the normal operational mode at sea will determine
which of these to be used in the calculation.
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APPENDIX 2

GUIDELINES FOR THE DEVELOPMENT OF ELECTRIC POWER TABLES
FOR EEDI (EPT-EEDI)

1 Introduction

This appendix contains a guideline for the document "Electric power table for EEDI" which is
similar to the actual shipyards' load balance document, utilizing well defined criteria, providing
standard format, clear loads definition and grouping, standard load factors, etc. A number of
new definitions (in particular the "groups") are introduced, giving an apparent greater
complexity to the calculation process. However, this intermediate step to the final calculation
of Pae stimulates all the parties to a deep investigation through the global figure of the auxiliary
load, allowing comparisons between different ships and technologies and eventually identifying
potential efficiencies improvements.

2 Auxiliary load power definition

Pae is to be calculated as indicated in paragraph 2.2.5.6 of the Guidelines, together with the
following additional three conditions:

A non-emergency situations (e.g. "no fire", "no flood", "no blackout", "no partial
blackout");
2 evaluation time frame of 24 hours (to account loads with intermittent use);
and
3 ship fully loaded with passengers and/or cargo and crew.
3 Definition of the data to be included in the electric power table for EEDI

The electric power table for EEDI calculation should contain the following data elements, as
appropriate:

A1 Load's group;

2 Load's description;

3 Load's identification tag;

A4 Load's electric circuit Identification;

5 Load's mechanical rated power "Pm" (kW);

.6 Load's electric motor rated output power (kW);

7 Load's electric motor efficiency "e" (/);

.8 Load's Rated electric power "Pr" (kW);

9 Service factor of load "kI" (/);

.10 Service factor of duty "kd" (/);

A1 Service factor of time "kt" (/);

12 Service total factor of use "ku" (/), where ku=kl-kd-kt;
13 Load's necessary power "Pload" (kW), where Pload=Pr-ku;
14 Notes;

.15 Group's necessary power (kW); and

.16 Aucxiliaries load's power Pag (KW).
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4 Data to be included in the electric power table for EEDI
Load groups
4.1 The loads are divided into defined groups, allowing a proper breakdown of the

auxiliaries. This eases the verification process and makes it possible to identify those areas
where load reductions might be possible. The groups are listed below:

A A — Hull, deck, navigation and safety services;

2 B — Propulsion service auxiliaries;

3 C — Auxiliary engine and main engine services;
4 D — Ship's general services;

.5 E — Ventilation for engine-rooms and auxiliaries room;
.6 F — Air conditioning services;

7 G — Galleys, refrigeration and laundries services;
.8 H — Accommodation services;

9 | — Lighting and socket services;

.10 L — Entertainment services;

A1 N — Cargo loads; and

A2 M — Miscellaneous.

All the ship's loads should be delineated in the document, excluding only Pagett, the shaft
motors and shaft motors chain (while the propulsion services auxiliaries are partially included
below in paragraph 4.1.2 B). Some loads (i.e. thrusters, cargo pumps, cargo gear, ballast
pumps, maintaining cargo, reefers and cargo hold fans) still are included in the group for sake
of transparency, however their service factor is zero in order to comply with paragraph 2.2.5.6
of the Guidelines (see rows 4 and 5 of the electric power table contained in this appendix),
therefore making it easier to verify that all the loads have been considered in the document
and there are no loads left out of the measurement.

4.1.1 A - Hull, deck, navigation and safety services

A loads included in the hull services typically are: ICCP systems, mooring
equipment, various doors, ballasting systems, bilge systems, stabilizing
equipment, etc. Ballasting systems are indicated with service factor equal to
zero to comply with paragraph 2.5.6 of the Guidelines (see row 5 of the
electric power table contained in this appendix);

2 loads included in the deck services typically are: deck and balcony washing
systems, rescue systems, cranes, etc.;

3 loads included in the navigation services typically are: navigation systems,
navigation's external and internal communication systems, steering systems,
etc.; and

4 loads included in the safety services typically are: active and passive fire

systems, emergency shutdown systems, public address systems, etc.
4.1.2 B — Propulsion service auxiliaries
This group typically includes: propulsion secondary cooling systems such as LT cooling pumps

dedicated to shaft motors, LT cooling pumps dedicated to propulsion converters, propulsion
UPSs, etc. Propulsion service loads do not include shaft motors (PTI(i)) and the auxiliaries
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which are part of them (shaft motor own cooling fans and pump, etc.) and the shaft motor chain
losses and auxiliaries which are part of them (i.e. shaft motor converters including relevant
auxiliaries such as converter own cooling fans and pumps, shaft motor transformers including
relevant auxiliaries losses such as propulsion transformer own cooling fans and pumps, shaft
motor harmonic filter including relevant auxiliaries losses, shaft motor excitation system
including the relevant auxiliaries consumed power, etc.). Propulsion service auxiliaries include
manoeuvring propulsion equipment such as manoeuvring thrusters and their auxiliaries whose
service factor is to be set to zero.

4.1.3 C - Auxiliary engine and main engine services

This group includes: cooling systems, i.e. pumps and fans for cooling circuits dedicated to
alternators or propulsion shaft engines (seawater, technical water dedicated pumps, etc.),
lubricating and fuel systems feeding, transfer, treatment and storage, ventilation system for
combustion air supply, etc.

4.1.4 D - Ship's general services

This group includes loads which provide general services which can be shared between shaft
motor, auxiliary engines and main engine and accommodation support systems. Loads
typically included in this group are: cooling systems, i.e. pumping seawater, technical water
main circuits, compressed air systems, fresh water generators, automation systems, etc.

4.1.5 E - Ventilation for engine-rooms and auxiliaries room

This group includes all fans providing ventilation for engine-rooms and auxiliary rooms that
typically are: engine-rooms cooling supply-exhaust fans, auxiliary rooms supply and exhaust
fans. All the fans serving accommodation areas or supplying combustion air are not included
in this group. This group does not include cargo hold fans and garage supply and exhaust fans.

4.1.6 F - Air conditioning services

All loads that make up the air conditioning service that typically are: air conditioning chillers,
air conditioning cooling and heating fluids transfer and treatment, air conditioning's air handling
units ventilation, air conditioning re-heating systems with associated pumping, etc. The air
conditioning chillers service factor of load, service factor of time and service factor of duty are
to be set as 1 (kl=1, kt=1 and kd=1) in order to avoid the detailed validation of the heat load
dissipation document (i.e. the chiller's electric motor rated power is to be used). However, kd
is to represent the use of spare chillers (e.g. four chillers are installed and one out four is spare
then kd=0 for the spare chiller and kd=1 for the remaining three chillers), but only when the
number of spare chillers is clearly demonstrated via the heat load dissipation document.

4.1.7 G - Galleys, refrigeration and laundries services

All loads related to the galleys, pantries refrigeration and laundry services that typically are:
galleys various machines, cooking appliances, galleys' cleaning machines, galleys auxiliaries,
refrigerated room systems including refrigeration compressors with auxiliaries, air coolers, etc.

4.1.8 H — Accommodation services

All loads related to the accommodation services of passengers and crew that typically are:
crew and passengers' transportation systems, i.e. lifts, escalators, etc. environmental services,
i.e. black and grey water collecting, transfer, treatment, storage, discharge, waste systems
including collecting, transfer, treatment, storage, etc. accommodation fluids transfers, i.e.
sanitary hot and cold water pumping, etc., treatment units, pools systems, saunas, gym
equipment, etc.
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4.1.9 |- Lighting and socket services

All loads related to the lighting, entertainment and socket services. As the quantity of lighting
circuits and sockets within the ship may be significantly high, it is not practically feasible to list
all the lighting circuits and points in the EPT for EEDI. Therefore circuits should be grouped
into subgroups aimed to identify possible improvements of efficient use of power. The
subgroups are:

A Lighting for 1) cabins, 2) corridors, 3) technical rooms/stairs, 4) public
spaces/stairs, 5) engine-rooms and auxiliaries' room, 6) external areas,
7) garages and 8) cargo spaces. All should be divided by main vertical zones;
and
2 Power sockets for 1) cabins, 2) corridors, 3) technical rooms/stairs, 4) public
spaces/stairs, 5) engine-rooms and auxiliaries' room, 6) garages
and 7) cargo spaces. All should be divided by main vertical zones.
The calculation criteria for complex groups (e.g. cabin lighting and power sockets) subgroups
are to be included via an explanatory note, indicating the load composition (e.qg. lights of typical
cabins, TV, hair dryer, fridge, etc., typical cabins).
4.1.10 L — Entertainment services

This group includes all loads related to entertainment services, typically: public spaces audio
and video equipment, theatre stage equipment, IT systems for offices, video games, etc.

4.1.11 N - Cargo loads

This group will contain all cargo loads such as cargo pumps, cargo gear, maintaining cargo,
cargo reefers loads, cargo hold fans and garage fans for sake of transparency. However, the
service factor of this group is to be set to zero.

41.12 M — Miscellaneous

This group will contain all loads which have not been associated to the above-mentioned
groups but still are contributing to the overall load calculation of the normal maximum sea load.

Loads description

4.2 This identifies the loads (for example "seawater pump").

Loads identification tag

4.3 This tag identifies the loads according to the shipyard's standards tagging system.
For example, the "PTI1 fresh water pump" identification tag is "SYYIA/C" for an example ship
and shipyard. This data provides a unique identifier for each load.

Loads electric circuit Identification

4.4 This is the tag of the electric circuit supplying the load. Such information allows the
data validation process.
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Loads mechanical rated power "Pm"

4.5 This data is to be indicated in the document only when th electric load is made by an
electric motor driving a mechanical load (for example a fan, a pump, etc.). This is the rated
power of the mechanical device driven by an electric motor.

Loads electric motor rated output power (kW)

4.6 The output power of the electric motor as per maker's name plate or technical
specification. This data does not take part of the calculation but is useful to highlight potential
over rating of the combination motor-mechanical load.

Loads electric motor efficiency "e" (/)

4.7 This data is to be entered in the document only when the electric load is made by an
electric motor driving a mechanical load.

Loads rated electric power "Pr" (kW)

4.8 Typically the maximum electric power absorbed at the load electric terminals at which
the load has been designed for its service, as indicated on the maker's name plate and/or
maker's technical specification. When the electric load is made by an electric motor driving a
mechanical load the load's rated electric power is: Pr=Pm/e (kW).

Service factor of load "kI" (/)

4.9 Provides the reduction from the loads rated electric power to loads necessary electric
power that is to be made when the load absorb less power than its rated power. For example,
in case of electric motor driving a mechanical load, a fan could be designed with some power
margin, leading to the fact that the fan rated mechanical power exceeds the power requested
by the duct system it serves. Another example is when a pump rated power exceed the power
needed for pumping in its delivery fluid circuit. Another example in case of electric
self-regulating semi-conductors electric heating system is oversized and the rated power
exceeds the power absorbed, according a factor kl.

Service factor of duty "kd" (/)

4.10 Factor of duty is to be used when a function is provided by more than one load. As all
loads are to be included in the EPT for EEDI, this factor provides a correct summation of the
loads. For example when two pumps serve the same circuit and they run in duty/stand-by their
Kd factor will be %2 and ¥2. When three compressors serves the same circuit and one runs in
duty and two in stand-by, then kd is 1/3, 1/3 and 1/3.

Service factor of time "kt" (/)

4.11 A factor of time based on the shipyard's evaluation about the load duty along 24 hours
of ship's navigation as defined at paragraph 3. For example the Entertainment loads operate
at their power for a limited period of time, 4 hours out 24 hours; as a consequence kt=4/24.
For example, the seawater cooling pumps operate at their power all the time during the
navigation at Vref. As a consequence kt=1.
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Service total factor of use "ku" (/)

4.12 The total factor of use that takes into consideration all the service factors: ku=kl-kd-kt.
Loads necessary power "Pload" (kW)

4.13 The individual user contribution to the auxiliary load power is Pload=Pr-ku.

Notes

4.14 A note, as free text, could be included in the document to provide explanations to the
verifier.

Groups necessary power (kW)

4.15 The summation of the "Loads necessary power" from group A to N. This is an
intermediate step which is not strictly necessary for the calculation of PAE. However, it is useful
to allow a quantitative analysis of the PAE, providing a standard breakdown for analysis and
potential improvements of energy saving.

Auxiliaries load's power PAE (kW)

4.16 Auxiliaries load's power PAE is the summation of the "Load's necessary power" of all
the loads divided by the average efficiency of the generator(s) weighted by power.

PAE=2Pload(i)/( average efficiency of the generator(s) weighted by power)
Layout and organization of the data indicated in the electric power table for EEDI

5 The document "Electric power table for EEDI" is to include general information
(i.e. ship's name, project name, document references, etc.) and a table with:

A one row containing column titles;
.2 one Column for table row ID;
3 one Column for the groups identification ("A", "B", etc.) as indicated in

paragraphs 4.1.1 to 4.1.12 of this appendix;

4 one Column for the group descriptions as indicated in paragraphs 4.1.1
to 4.1.12 of this appendix;

5 one column each for items in paragraphs 4.2 to 4.14 of this appendix
(e.g. "load tag", etc.);

.6 one row dedicated to each individual load;

7 the summation results (i.e. summation of powers) including data from
paragraphs 4.15 to 4.16 of this appendix; and

.8 explanatory notes.
An example of an electric power table for EEDI for a cruise postal ship which transports

passengers and has a car garage and reefer holds for fish trade transportation is indicated
below. The data indicated and the type of ship is for reference only.
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APPENDIX 3

A GENERIC AND SIMPLIFIED MARINE POWER PLANT
FOR A CRUISE PASSENGER SHIPS HAVING NON-CONVENTIONAL PROPULSION

HEAT RECOVERY OIL FIRED
SYSTEMS BOILER
MAIN SOURCE OF
ELECTRIC POWER FRESH WATER
PRODUCTION
v SHIP AND
LIVING HEAT

SWITCHBOARDS
2 A POWER EXCLUDED
FROM NORMAL SEA
LOAD CONDITION
(THRUSTERS, ETC.)
Pae
e ™ o
7/
K v = INNOVATIVE N
i f ENERGY EFFICIENT !
. TECHNOLOGIES i
! HAET MOTOR CONVERTED TO !
| S OoTo ELECTRIC POWER 4MACHINERY/SYSTEMS |
! CHAIN Pore AUXILIARY POWER |
| o J |
1 1
1 1
1 1
! Y (- INNOVATIVE ) + AcCOMMODATION !
! n ENERGY EFFICIENT POWER i
' — ShART TECHNOLOGIES !
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| SHAFT MOTOR GENERATOR MECHANICAL POWER :
h Peri Prro Pt :
! - J '
' |
1 1
: 1
I + !
' [ SHAFT POWER Y !
' Ps MAIN ENGINE I
\ Pve ,’

Note: Symbols for plus (+) and minus (=) indicate CO; contribution to EEDI formula.
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EEDI CALCULATION EXAMPLES FOR USE OF DUAL FUEL ENGINES

APPENDIX 4

Case 1. Standard Kamsarmax ship, one main engine (MDO), standard auxiliary engines
(MDO), no shaft generator:

" -

AE for MDO

HFO TAN H

IE for MDO 9930kW

S/N | Parameter | Formula or Source Unit Value
1 MCRwme MCR rating of main engine kw 9930
2 Capacity Deadweight of the ship at summer load draft DWT 81200
3 Vet Ships speed as defined in EEDI regulation kn 14
4 Pme 0.75 X MCRwme kW 7447.5
5 Pae 0.05 x MCRwme kW 496.5
6 Ceme Ce factor of Main engine using MDO - 3.206
7 Crae Cr factor of Auxiliary engine using MDO - 3.206
8 SFCwve Specific fuel consumption of at Pue g/kWh 165
9 SFCae Specific fuel consumption of at Pag g/kWh 210
((PME X Ck ME X SFCME)+(PAE X Ckae X SFCAE)) /
10 | EEDI (Viet X Capacity) gCOy/tnm 3.76

Case 2: LNG is regarded as the "primary fuel" if dual-fuel main engine and dual-fuel auxiliary

engine (LNG, pilot fuel MDO; no shaft generator) are equipped with bigger LNG tanks:
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| TN

[ LNG TANK \J
\ 3100 cu.m /

N

AE for DF

HFO TAl
12 Tm

[E| for Dual Fuel 9930kW

S/N | Parameter | Formula or Source Unit Value
1 MCRwme MCR rating of main engine kW 9930
2 Capacity Deadweight of the ship at summer load draft DWT 81200
3 Vet Ships speed as defined in EEDI regulation kn 14
4 Pwme 0.75 x MCRwme kw 7447.5
5 Pae 0.05 x MCRwme kw 496.5
6 CFopilotiuel Ck factor of pilot fuel for dual fuel ME using MDO - 3.206
7 CFaeriiotiuel | Cr factor of pilot fuel for Auxiliary engine using MDO - 3.206
8 CFuinG Ce factor of dual fuel engine using LNG - 2.75
Specific fuel consumption of pilot fuel for dual fuel ME at
9 SFChwepilotfuel | Pme g/kWh 6
Specific fuel consumption of pilot fuel for dual fuel AE at
10 | SFChe ribotiuel | Pae g/kWh 7
11 | SFCwne NG Specific fuel consumption of ME using LNG at Pye g/kWh 136
12 | SFCaenG Specific fuel consumption of AE using LNG at Pag g/kWh 160
13 | Vine LNG tank capacity on board m? 3100
14 | Vuro Heavy fuel oil tank capacity on board m3 1200
15 [ Vwmoo Marine diesel oil tank capacity on board m3 400
16 | Puwe Density of LNG kg/m? 450
17 | P Density of heavy fuel oil kg/m3 991
18 | Am Density of Marine diesel oil kg/m? 900
19 [ LCVine Low calorific value of LNG kJ/kg 48000
20 | LCVhro Low calorific value of heavy fuel oil kJ/kg 40200
21 | LCVwmpo Low calorific value of marine diesel oll kJ/kg 42700
22 | King Filling rate of LNG tank - 0.95
23 | Kuro Filling rate of heavy fuel tank - 0.98
24 | Kvpo Filling rate of marine diesel tank - 0.98
25 | forges e T T B e 10 s T i g | 0.5068
(Pwme X (Ck pilottuel X SFCwuE pilotiuel + Cr tne X SFCuve ng ) +
26 | EEDI Pae X (Ck pilottuel X SFCakt pilotiuel ¥ Cr Lne X SFCag 1ng)) / gCOgy/tnm 2.78

(Vret X Capacity)
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Case 3: LNG is not regarded as the "primary fuel" if dual-fuel main engine and dual-fuel
auxiliary engine (LNG, pilot fuel MDO; no shaft generator) are equipped with smaller LNG

tanks:
o
|
|
AE for DF Q LNG TANK
600 cu.m
HFO TA H
12 T
for Dual Fuel 9930kW
S/N | Parameter | Formula or Source Unit Value
1 MCRwme MCR rating of main engine kw 9930
2 Capacity Deadweight of the ship at summer load draft DWT 81200
3 Vet Ships speed as defined in EEDI regulation kn 14
4 Pwe 0.75 x MCRwme kw 7447.5
5 Pae 0.05 x MCRwme KW 496.5
6 Cepilotfuel Ce factor of pilot fuel for dual fuel ME using MDO - 3.206
7 Ceae piioivel | Cr factor of pilot fuel for Auxiliary engine using MDO - 3.206
8 Cring Ce factor of dual fuel engine using LNG - 2.75
9 Crmpo Ck factor of dual fuel ME/AE engine using MDO - 3.206
Specific fuel consumption of pilot fuel for dual fuel ME at
10 | SFCuwepilotiuel | Pme g/kWh 6
Specific fuel consumption of pilot fuel for dual fuel AE at
11 | SFChaE Pilotiuel | Pae g/kWh 7
12 | SFCue NG Specific fuel consumption of ME using LNG at Pye g/kWh 136
13 | SFCaenG Specific fuel consumption of AE using LNG at Pag g/kWh 160
Specific fuel consumption of dual fuel ME using MDO at
14 | SFCwmewmpo | Pwme g/kWh 165
Specific fuel consumption of dual fuel AE using MDO at
15 | SFCaempo | Pae g/kWh 187
16 | Vine LNG tank capacity on board m3 600
17 | Vuro Heavy fuel oil tank capacity on board m3 1800
18 | Vmpo Marine diesel oil tank capacity on board m3 400
19 | Puwe Density of LNG kg/m?3 450
20 | P Density of heavy fuel oil kg/m? 991
21 | Am Density of Marine diesel oil kg/m?3 900
22 | LCVinG Low calorific value of LNG kJ/kg 48000
24 | LCVuro Low calorific value of heavy fuel oil kJ/kg 40200
25 | LCVwmpo Low calorific value of marine diesel oil kJ/kg 42700
26 | King Filling rate of LNG tank - 0.95
27 | Kuro Filling rate of heavy fuel tank - 0.98
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S/N | Parameter | Formula or Source Unit Value
28 | Kupo Filling rate of marine diesel tank - 0.98
IDJ/I‘ + JD,I/: V[.\(; X pl.\[« X LCV/,\(? X KI.\(?
29 fDFgaS Py + Py i Vigo X Pug X LCV g X Koy + Vg X Py X LV, % Ko + V3o X e x LOV o x Ky B 01261
30 | foriiquid 1- forgas - 0.8739
(Pwme X (forgas X (Cr pilotfuel X SFCwE pilotfuel + CrF Lne X
SFCwe ne ) + foriiquid X Cempo X SFCue mpo) + Pae X (forgas
31 | EEDI COy/tnm 3.61
X (Crakt pilotiuel X SFCAaE pilottuel + Cr Lng X SFCag Lng)+ A
foriiquid X Cempo X SFCae mpo)) / (Vret X Capacity)

Case 4: One dual-fuel main engine (LNG, pilot fuel MDO) and one main engine (MDO) and
dual-fuel auxiliary engine (LNG, pilot fuel MDO, no shaft generator) which LNG could be

regarded as "p

rimary fuel" only for the dual-fuel main engine:

x ]

/

|

AE

for DF

HFO TAN
12 il

ME for MDO 5000kW

IE | for Dual Fuel 4000kW

S/N | Parameter | Formula or Source Unit Value
1 MCRwmempo | MCR rating of main engine using only MDO kW 5000
2 MCRwmewne | MCR rating of main engine using dual fuel kW 4000
3 Capacity Deadweight of the ship at summer load draft DWT 81200
4 Vet Ships speed kn 14
5 Pwmempbo 0.75 x MCRwEmDO kW 3750
6 PmeLNG 0.75 X MCRwmeLNG kW 3000
7 Pae 0.05 x (MCRMEMDO + MCRMELNG) kw 450
8 Crpilotiuel Cr factor of pilot fuel for dual fuel ME using MDO - 3.206
9 Ceaepiotivel | Cr factor of pilot fuel for Auxiliary engine using MDO - 3.206
10 | Crine Ce factor of dual fuel engine using LNG - 2.75
11 | Cewpo Ce factor of dual fuel ME/AE engine using MDO - 3.206
12 | SFCweriituel | Specific fuel consumption of pilot fuel for dual fuel ME at Pwe | g/kWh 6
13 | SFCacerioiuel | Specific fuel consumption of pilot fuel for dual fuel AE at Pae g/kWh 7
14 | SFCprinG Specific fuel consumption of dual fuel ME using LNG at Pye g/kWh 158
15 | SFCae NG Specific fuel consumption of AE using LNG at Pae g/kWh 160
16 | SFCwmempo | Specific fuel consumption of single fuel ME at Pue g/kWh 180
17 | Vine LNG tank capacity on board m3 1000
18 | Vhro Heavy fuel oil tank capacity on board m3 1200
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S/N | Parameter | Formula or Source Unit Value
19 | Vwoo Marine diesel oil tank capacity on board m3 400
20 | P Density of LNG kg/m3 450
21 | P Density of heavy fuel oil kg/m? 991
22 | P Density of Marine diesel oil kg/m3 900
23 [ LCVinG Low calorific value of LNG kJ/kg 48000
24 | LCVuro Low calorific value of heavy fuel oll kJ/kg 40200
25 | LCVwmpo Low calorific value of marine diesel oil kJ/kg 42700
26 | King Filling rate of LNG tank - 0.95
27 | Kuro Filling rate of heavy fuel tank - 0.98
28 | Kvpo Filling rate of marine diesel tank - 0.98
29 fDFgaS EWR; :W: ‘103,: = Vigo X Py X LCV g X Ky + !L/I/,:,Z i Z/::, Xx LL?LI,‘,,; >><< 11((/\,;1 + Ve X e X LV, x Ky |~ 0.5195
(PmeLnG X (Cr pinotfuel X SFCuE pilotiuel + Cring X SFCpring ) +
30 [ EEDI Pmvempo X Crmpo X SFCvempo + Pae X (CraE Pibotfuel X gCO2/thm 3.28
SFCae pinottuel + Cr ing X SFCae ng)) / (Vret X Capacity)

Case 5: One dual-fuel main engine (LNG, pilot fuel MDO) and one main engine (MDO) and

dual-fuel auxiliary engine (LNG, pilot fuel MDO, no shaft generator) which LNG could not be

regarded as "primary fuel" for the dual- fuel main engine:

|
LNG TANK
AE for DF 600 cu.m
|
12 Tm
ME for MDO 5000kW
E|for Dual Fuel 4000kW

S/N | Parameter | Formula or Source Unit Value
1 MCRwmempo | MCR rating of main engine using only MDO kw 5000
2 MCRwvEeLNG MCR rating of main engine using dual fuel kw 4000
3 Capacity Deadweight of the ship at summer load draft DWT 81200
4 Vet Ships speed kn 14
5 Pmembo 0.75 X MCRwmewmpbO kW 3750
6 PwvELNG 0.75 x MCRwELNG kW 3000
7 Pae 0.05 x (MCRwmembo + MCRwELNG) kw 450
8 Cepilotfuel Ce factor of pilot fuel for dual fuel ME using MDO - 3.206
9 Ceaepiioivel | Cr factor of pilot fuel for Auxiliary engine using MDO - 3.206
10 | Crine Ce factor of dual fuel engine using LNG - 2.75
11 [ Cempo Ce factor of dual fuel ME/AE engine using MDO - 2.75
12 | SFCwerioiuel | Specific fuel consumption of pilot fuel for dual fuel ME at Pye | g/kWh 6
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S/IN | Parameter | Formula or Source Unit Value
13 | SFCaerioivel | Specific fuel consumption of pilot fuel for dual fuel AE at Pae g/kWh 7
14 | SFCprinG Specific fuel consumption of dual fuel ME using LNG at Pye g/kWh 158
15 [ SFCaeing Specific fuel consumption of AE using LNG at Pag g/kWh 160
16 | SFCormpo Specific fuel consumption of dual fuel ME using MDO at Pye g/kWh 185
17 | SFCwmempo | Specific fuel consumption of single fuel ME at Pue g/kWh 180
18 | SFCaewmpo Specific fuel consumption of AE using MDO at Page g/kWh 187
19 [ Vine LNG tank capacity on board m? 600
20 | Vuro Heavy fuel oil tank capacity on board m3 1200
21 | Vvpo Marine diesel oil tank capacity on board m3 400
22 | P Density of LNG kg/m? 450
23 | P Density of heavy fuel oil kg/m?3 991
24 | Pm Density of Marine diesel oil kg/m? 900
25 | LCVinG Low calorific value of LNG kJ/kg 48000
26 | LCVhro Low calorific value of heavy fuel oil kJ/kg 40200
27 | LCVwmpo Low calorific value of marine diesel oil kJ/kg 42700
28 | King Filling rate of LNG tank - 0.95
29 | Kuro Filling rate of heavy fuel tank - 0.98
30 [ Kwoo Filling rate of marine diesel tank - 0.98
31 | forges e T T e e a0 T p e 10 T | 0.3462
32 | foiiquid 1- forgas - 0.6538
(Pwmewng X (forgas X (Cr pitotiuel X SFCwE pilotfuel + Cr Lng X
SFCor ng ) + foriiquid X Crmpo X SFCor mMpo))+ Pmemoo X Cr mpo X
33 | EEDI SFCwue mpo + Pae X (forgas X (Crae pilotfuel X SFCAE pilotfuel + gCOy/tnm 3.54

Cr tne X SFCae ing) + foriquid X Cempo X SFCae moo ) / (Vrer X
Capacity)

*kk
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ANNEX 7

RESOLUTION MEPC.309(73)
(adopted on 26 October 2018)

AMENDMENTS TO THE 2014 GUIDELINES ON SURVEY AND CERTIFICATION
OF THE ENERGY EFFICIENCY DESIGN INDEX (EEDI)
(RESOLUTION MEPC.254(67), AS AMENDED BY RESOLUTION MEPC.261(68))

THE MARINE ENVIRONMENT PROTECTION COMMITTEE,

RECALLING Article 38(a) of the Convention on the International Maritime Organization
concerning the functions of the Marine Environment Protection Committee conferred upon it
by international conventions for the prevention and control of marine pollution from ships,

RECALLING ALSO that it adopted, by resolution MEPC.203(62), Amendments to the annex
of the Protocol of 1997 to amend the International Convention for the Prevention of Pollution
from Ships, 1973, as modified by the Protocol of 1978 relating thereto (inclusion of regulations
on energy efficiency for ships in MARPOL Annex VI),

NOTING that the aforementioned amendments to MARPOL Annex VI entered into force
on 1 January 2013,

NOTING ALSO that regulation 5 (Surveys) of MARPOL Annex VI, as amended, requires ships
to which chapter 4 applies shall also be subject to survey and certification taking into account
guidelines developed by the Organization,

NOTING FURTHER that it adopted, by resolution MEPC.214(63), the 2012 Guidelines on
survey and certification of the Energy Efficiency Design Index (EEDI), and, by resolution
MEPC.234(65), the amendments thereto,

NOTING FURTHER that it adopted, by resolution MEPC.254(67), the 2014 Guidelines on
survey and certification of the Energy Efficiency Design Index (EEDI), and by resolution
MEPC.261(68), amendments thereto,

RECOGNIZING that the aforementioned amendments to MARPOL Annex VI require relevant
guidelines for the smooth and uniform implementation of the regulations,

HAVING CONSIDERED, at its seventy-third session, proposed amendments to the 2014
Guidelines on survey and certification of the Energy Efficiency Design Index (EEDI), as
amended,

1 ADOPTS amendments to the 2014 Guidelines on survey and certification of the
Energy Efficiency Design Index (EEDI), as set out in the annex to the present resolution;

2 INVITES Administrations to take the aforementioned amendments into account when
developing and enacting national laws which give force to and implement provisions set forth
in regulation 5 of MARPOL Annex VI, as amended;

3 REQUESTS the Parties to MARPOL Annex VI and other Member Governments to
bring the amendments to the attention of shipowners, ship operators shipbuilders, ship
designers and any other interested groups;

4 AGREES to keep these Guidelines, as amended, under review, in light of the
experience gained with their application.
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N

ANNEX

AMENDMENTS TO THE 2014 GUIDELINES ON SURVEY AND CERTIFICATION

OF THE ENERGY EFFICIENCY DESIGN INDEX (EEDI)

(RESOLUTION MEPC.254(67), AS AMENDED BY RESOLUTION MEPC.261(68))

Footnote for the title of section 2 is replaced by the following:

"2

DEFINITIONS!

1

Other terms used in these guidelines have the same meaning as those defined in
the 2018 Guidelines on the method of calculation of the attained EEDI for new ships (resolution
MEPC.308(73))."

Paragraph 4.1.1 is replaced by the following:

"4.1.1 The attained EEDI should be calculated in accordance with regulation 20 of
MARPOL Annex VI and the 2018 Guidelines on the method of calculation of the
attained Energy Efficiency Design Index (EEDI) for new ships (resolution
MEPC.308(73)) (EEDI Calculation Guidelines). Survey and certification of the EEDI
should be conducted in two stages: preliminary verification at the design stage and
final verification at the sea trial. The basic flow of the survey and certification process
is presented in figure 1."

Paragraphs 4.2.2.1 and 4.2.2.2 are replaced by the following:

"1

deadweight (DWT) or gross tonnage (GT) for passenger and ro-ro passenger
ships, the maximum continuous rating (MCR) of the main and auxiliary
engines, the ship speed (Vier), as specified in paragraph 2.2.2 of the EEDI
Calculation Guidelines, type of fuel, the specific fuel consumption (SFC) of
the main engine at 75% of MCR power, the SFC of the auxiliary engines
at 50% MCR power, and the electric power table for certain ship types, as
necessary, as defined in the EEDI Calculation Guidelines;

power curve(s) (kW — knot) estimated at design stage under the condition as
specified in paragraph 2.2.2 of the EEDI Calculation Guidelines, and, in the
event that the sea trial is carried out in a condition other than the above
condition, also a power curve estimated under the sea trial condition;"

Paragraph 4.2.8.2 is replaced by the following:

"2

LNG cargo tank capacity in m® and BOR as defined in paragraph 2.2.5.6.3
of the EEDI Calculation Guidelines;"

Paragraph 4.2.8.5 is replaced by the following:

"5

SFCsteamTurbine fOr steam turbine, as specified in paragraph 2.2.7 of the EEDI
Calculation Guidelines."

Paragraph 4.2.5 is replaced by the following:

"4.2.5 For ships to which regulation 21 of MARPOL Annex VI applies, the power
curves used for the preliminary verification at the design stage should be based on
reliable results of tank tests. A tank test for an individual ship may be omitted based
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10

11

12

on technical justifications such as availability of the results of tank tests for ships of
the same type. In addition, the omission of tank tests is acceptable for a ship for which
sea trials will be carried out under the condition as specified in paragraph 2.2.2 of the
EEDI Calculation Guidelines, upon agreement of the shipowner and shipbuilder and
with the approval of the verifier. To ensure the quality of tank tests, the ITTC quality
system should be taken into account. Model tank tests should be witnessed by the
verifier."

Paragraph 4.2.7.4 is replaced by the following:

"4

detailed report on the method and results of the tank test; this should include
at least the tank test results at sea trial condition and under the condition as
specified in paragraph 2.2.2 of the EEDI Calculation Guidelines;"

Paragraph 4.3.1 is replaced by the following:

"4.3.1

Sea trial conditions should be set as the conditions specified in

paragraph 2.2.2 of the EEDI Calculation Guidelines, if possible.”

Paragraph 4.3.5 is replaced by the following:

"4.3.5 Sea conditions should be measured in accordance with ITTC
Recommended Procedure 7.5-04-01-01.1 Speed and Power Trials 2017 or
ISO 15016:2015."

Paragraph 4.3.6 is replaced by the following:

"4.3.6  Ship speed should be measured in accordance with ITTC Recommended
Procedure 7.5-04-01-01.1 Speed and Power Trials 2017 or ISO 15016:2015, and at
more than two points of which range includes the power of the main engine as
specified in paragraph 2.2.5 of the EEDI Calculation Guidelines."

Paragraph 4.3.8 is replaced by the following:

"4.3.8 The submitter should develop power curves based on the measured ship
speed and the measured output of the main engine at sea trial. For the development
of the power curves, the submitter should calibrate the measured ship speed, if
necessary, by taking into account the effects of wind, current, waves, shallow water,
displacement, water temperature and water density in accordance with ITTC
Recommended Procedure 7.5-04-01-01.1 Speed and Power Trials 2017 or
ISO 15016:2015. Upon agreement with the shipowner, the submitter should submit
a report on the speed trials including details of the power curve development to the
verifier for verification."

Paragraphs 4.3.9.1 and 4.3.9.2 are replaced by the following:

"1

for ships for which sea trial is conducted under the condition as specified in
paragraph 2.2.2 of the EEDI Calculation Guidelines: the attained EEDI should
be recalculated using the measured ship speed at sea trial at the power of
the main engine as specified in paragraph 2.2.5 of the EEDI Calculation
Guidelines; and

for ships for which sea trial cannot be conducted under the condition as
specified in paragraph 2.2.2 of the EEDI Calculation Guidelines: if the
measured ship speed at the power of the main engine as specified in

I\MEPC\73\MEPC 73-19-Add-1.docx



MEPC 73/19/Add.1
Annex 7, page 4

13

14

15

16

paragraph 2.2.5 of the EEDI Calculation Guidelines at the sea trial conditions
is different from the expected ship speed on the power curve at the
corresponding condition, the shipbuilder should recalculate the attained EEDI
by adjusting ship speed under the condition as specified in paragraph 2.2.2
of the EEDI Calculation Guidelines by an appropriate correction method that
is agreed by the verifier."

Paragraph 4.3.13 is replaced by the following:

"4.3.13 The EEDI Technical File should be revised, as necessary, by taking into
account the results of sea trials. Such revision should include, as applicable, the
adjusted power curve based on the results of sea trials (hamely, modified ship speed
under the condition as specified in paragraph 2.2.2 of the EEDI Calculation
Guidelines), the finally determined deadweight/gross tonnage, n for LNG carriers
having diesel electric propulsion system and SFC described in the approved NOx
Technical File, and the recalculated attained EEDI based on these modifications."

Section 2 of appendix 2 is replaced by the following:

"These guidelines provide a framework for the uniform application of the EPT-EEDI
validation process for ships for which required auxiliary engine power is calculated under
paragraph 2.2.5.7 of the EEDI Calculation Guidelines."

Paragraph 3.5 of appendix 2 is replaced by the following:

"3.5 Pae herein is defined as per the definition in paragraph 2.2.5.6 of the EEDI
Calculation Guidelines."

Paragraph 4.1 of appendix 2 is replaced by the following:

"4.1 These guidelines are applicable to ships as stipulated in
paragraph 2.2.5.7 of the EEDI Calculation Guidelines."

*k%
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ANNEX 10

RESOLUTION MEPC.310(73)
(adopted on 26 October 2018)

ACTION PLAN TO ADDRESS MARINE PLASTIC LITTER FROM SHIPS

THE MARINE ENVIRONMENT PROTECTION COMMITTEE

RECALLING Article 38(e) of the Convention on the International Maritime Organization (the
Organization) concerning the functions of the Marine Environment Protection Committee (the
Committee) conferred upon it by international conventions for the prevention and control of
marine pollution from ships,

ACKNOWLEDGING that work to prevent pollution by garbage from ships has been
undertaken by the Organization since the adoption of MARPOL Annex V,

ACKNOWLEDGING ALSO the relevance of the work on marine plastic litter undertaken by
the Parties to the Convention on the Prevention of Marine Pollution by Dumping of Wastes
and Other Matter 1972 and its 1996 Protocol, including the adoption in 2016 of a
"Recommendation to Encourage Action to Combat Marine Litter",

ACKNOWLEDGING FURTHER the relevant work of other international organizations in
relation to marine plastic litter, in particular FAO and UN Environment, and the importance of
existing cooperation mechanisms, including GESAMP, the Joint FAO/IMO Ad Hoc Working
Group on 1UU fishing and related matters, and the Global Partnership for Marine Litter,

RECALLING the United Nations 2030 Agenda for Sustainable Development, in particular
Sustainable Development Goal (SDG) 14: Conserve and sustainably use the oceans, seas
and marine resources for sustainable development,

RECALLING ALSO that the Assembly, at its thirtieth session, in December 2017, recognized
the ongoing problem of marine plastic pollution, as addressed in MARPOL Annex V, which
required further consideration as part of a global solution within the framework of ocean
governance, in pursuance of the target of Sustainable Development Goal 14 to prevent and
significantly reduce marine pollution of all kinds by 2025,

1 ADOPTS the Action Plan to address marine plastic litter from ships (hereinafter the
Action Plan) as set out in the annex to the present resolution;

2 NOTES the application of the Action Plan to all ships, incuding fishing vessels;
3 INVITES the Secretary-General of the Organization to make adequate provisions in
the Integrated Technical Cooperation Programme (ITCP) to support relevant follow-up actions

of the Action Plan;

4 AGREES to keep the Action Plan under review, with a view to assessing, in 2023,
the effectiveness of the actions within the Action Plan against the intended outcomes.
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ANNEX

ACTION PLAN TO ADDRESS MARINE PLASTIC LITTER FROM SHIPS

1 Background

11 Marine plastic litter enters the marine environment as a result of a wide range of
land- and sea-based activities. Both macroplastics (e.g. large plastic items such as plastic
bags, water bottles and fishing gear) and microplastics (small plastic particles generally five
millimetres or less in size) persist in the marine environment and result in harmful effects on
marine life and biodiversity, as well as negative impacts on human health. In addition, marine
plastic litter negatively impacts on activities such as tourism, fisheries and shipping. This
plastic material has the potential to be brought back into the economy by means of reuse or
recycling. Studies demonstrate that despite the existing regulatory framework to prevent
marine plastic litter from ships discharges into the sea continue to occur.

1.2 IMO has recognized the importance of preventing pollution by garbage, including
plastics, from ships since the adoption of MARPOL Annex V, as well as the dumping of various
types of waste, including plastics, into the sea through the Convention on the Prevention of
Marine Pollution by Dumping of Wastes and Other Matter 1972 (London Convention or LC)
and its 1996 Protocol (London Protocol or LP). This commitment was reinforced by the IMO
Assembly, at its thirtieth session, in December 2017, recognizing the ongoing problem of
marine plastic pollution, as addressed in MARPOL AnnexV, which required further
consideration as part of a global solution within the framework of ocean governance, in
pursuance of the target of Sustainable Development Goal 14 to prevent and significantly
reduce marine pollution of all kinds by 2025.

1.3 IMO has committed to working closely with a number of partners to address the issue
of marine plastic litter including, but not limited to:

A FAO through the Joint FAO/IMO Ad Hoc Working Group on 1UU Fishing and
Related Matters (JWG);

2 the Joint Group of Experts on the Scientific Aspects of Marine Environmental
Protection (GESAMP);

3 the UN Environment-managed Global Partnership on Marine Litter (GPML);

4 the United Nations Open-ended Informal Consultative Process on Oceans
and the Law of the Sea (ICP); and

5 the United Nations Environment Assembly (UNEA).

14 IMO recognizes the importance of continued action to manage this global issue with
the development of an Action Plan to address marine plastic litter from ships. In addition, the
thirty-eighth Consultative Meeting of Contracting Parties to the London Convention and the
eleventh Meeting of Contracting Parties to the London Protocol adopted a "Recommendation
to Encourage Action to Combat Marine Litter".

2 Objective
The Action Plan to address marine plastic litter from ships has been developed to contribute

to the global solution for preventing marine plastic litter entering the oceans through
ship-based activities. This Action Plan provides IMO with a mechanism to identify specific
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outcomes, and actions to achieve these outcomes, in a way that is meaningful and
measureable. The Action Plan builds on existing policy and regulatory frameworks, and
identifies opportunities to enhance these frameworks and introduce new supporting measures
to address the issue of marine plastic litter from ships.

3 Time frames

3.1 In line with the time frames provided in Sustainable Development Goal 14, the
measures within this Action Plan should be completed by 2025.

3.2 Priority actions under this plan, to be pursued upon adoption of this plan, have been
identified in the below table of actions. Further specific time frames for individual measures
should be evaluated during the annual review and evaluation process by the Marine
Environment Protection Committee.
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4 Actions

Outcome

Measures

Parent
Organ

Coordinating/
Associated
Organ

Priority

Associated
partners

1.| Reduction of marine
plastic litter
generated from, and
retrieved by, fishing
vessels

Consider making the IMO Ship Identification Number
Scheme mandatory for all fishing vessels over
24 metres in length through an amendment to the
Cape Town Agreement once it enters into force.

Encourage the ratification of the Cape Town
agreement

MSC/
MEPC

Consider making mandatory, through an appropriate
IMO instrument (e.g. MARPOL Annex V), the marking
of fishing gear with the IMO Ship Identification
Number, in cooperation with the Food and Agriculture
Organization of the United Nations (FAO)

MEPC

PPR / IIl (JWG)

FAO

Further investigate logging of the identification
number for each item of fishing gear on board a
fishing vessel

MEPC

PPR /Il

FAO

Preparation of a circular reminding IMO Member
States to collect information from their registered
fishing vessels regarding any discharge or accidental
loss of fishing gear

MEPC

PPR

Consider the development of best management
practice to facilitate incentives for fishing vessels to
retrieve derelict fishing gear and deliver it to port
reception facilities, in collaboration with FAO

MEPC /
MSC

PPR / Il (JWG)
/ SDC

FAO
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Outcome

Measures

Parent
Organ

Coordinating/
Associated
Organ

Priority

Associated
partners

Consider the issue of waste that has been collected
during fishing operations building on experience
gathered from established projects

MEPC

PPR

Review the application of placards, garbage
management plans and garbage record-keeping
(regulation 10, MARPOL Annex V), for example
making the Garbage Record Book mandatory for
ships of 100 GT and above

MEPC

PPR

Preparation of a circular reminding Member States to
enforce MARPOL Annex V on fishing vessels through
PSC measures.

Encourage port State control MoUs to develop PSC
procedures that include fishing vessels

MEPC

PPR /1

Reduction of
shipping's
contribution to
marine plastic litter

Review the application of placards, garbage
management plans and garbage record-keeping
(regulation 10, MARPOL Annex V), for example
making the Garbage Record Book mandatory for
ships of 100 GT and above

MEPC

PPR

10

Consider the establishment of a compulsory system
of formatted declarations of the loss of containers and
the means on board to easily identify the exact
number of losses

Also, consider establishing an obligation to report
through a standardized procedure the loss of
containers

MSC /
MEPC
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MARPOL Annex V requirements for the delivery of
garbage to reception facilities

Outcome Measures Parent Coordinating/| Priority Associated
Organ Associated partners
Organ
11 Consider ways to communicate the location of MEPC
containers lost overboard based on additional
information to be provided by interested parties
12 Consider the most appropriate instrument to address |LEG / PPR
the responsibility and liability for plastic consumer [MEPC
goods lost at sea from ships
13 Consider enhancing the enforcement of MARPOL [MEPC PPR /1
Annex V, including, where possible, through a
risk-based approach
14| Improvement of the Consider the requirement for port reception facilities [MEPC PPR
effectiveness of port | to provide for separate garbage collection for plastic
reception and waste from ships, including fishing gear to facilitate
facilities and reuse or recycling
treatment in
reducing marine
plastic litter
15 Consider mechanisms to enhance the enforcement of [ MEPC PPR
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Outcome

Measures

Parent
Organ

Coordinating/
Associated
Organ

Priority

Associated
partners

16

Consider the development of tools to support the
implementation of cost frameworks associated with
port reception facilities, taking into account the need
to not create disincentives for the use of port reception
facilities, the potential benefits of cost incentives that
provide no additional fees based on volume and
identifying waste types that can be reduced, reused
or recycled through schemes that identify waste
revenue

MEPC

PPR

17

IMO to encourage Member States to effectively
implement their obligation to provide adequate
facilities at ports and terminals for the reception of
garbage, as required by regulation 8 of MARPOL
Annex V

Consider facilitating the mandatory use of port waste
management plans to ensure the provision of
adequate waste reception facilities

Encourage Member States to address the entire
process of plastic garbage handling and ensure that
landed garbage is managed in a sustainable manner
ashore

Identify information from the port waste management
plans that can be shared via the Global Integrated
Shipping Information System (GISIS)

Take into consideration work being undertaken under
the Convention on the Prevention of Marine Pollution
by Dumping of Wastes and Other Matter 1972

MEPC

PPR /1
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Outcome

Measures

Parent
Organ

Coordinating/
Associated
Organ

Priority

Associated
partners

(London Convention or LC) and its 1996 Protocol
(London Protocol or LP) (LC/LP) on this issue

18

Further consider the impact on Small Island
Developing States and on remote locations such as
polar regions when planning for the disposal of waste
to land-based facilities

MEPC

PPR

19

Enhanced public
awareness,
education and
seafarer training

Consider ways to promote the work of IMO to address
marine plastic litter generated from ships

MEPC

PPR

20

Consider tasking the HTW Sub-Committee with
reviewing chapter Il of STCW-F (Basic safety training
for all fishing vessel personnel) to ensure that all
fishing vessel personnel, before being assigned any
shipboard duties, receive basic training on marine
environment awareness oriented on marine plastic
litter including abandoned, lost or otherwise discarded
fishing gear (ALDFG)

MEPC

HTW

21

Consider how the model course "Marine
Environmental Awareness 1.38" could be
amended/revised to specifically address marine
plastic litter

Further consider how to ensure familiarization of all
seafarers within the existing STCW (International
Convention on Standards and Training, Certification
and Watch keeping for Seafarers) minimum
requirements and taking into account existing best
practice, guidelines and programmes

MEPC

HTW / PPR
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Outcome Measures Parent Coordinating/| Priority Associated
Organ Associated partners
Organ
22| Improved Consider extending the reporting requirement in MEPC PPR /1
understanding of the | regulation 10.6 of MARPOL Annex V to include
contribution of ships | reporting data on discharge or accidental loss of
to marine plastic fishing gear by the flag State to IMO via GISIS or other
litter means if appropriate
23 Encourage Member States and international |[MEPC PPR
organizations that have conducted any scientific
research related to marine litter to share the results of X
such research, including any information on the areas
contaminated by marine litter from ships
24 Conduct a study on marine plastic litter, including [MEPC PPR GESAMP, FAO,
macro and microplastics, from all ships LC/LP UN Environment,
RFMOs,  World
X Oceans
Assessment,
Regional Seas
Conventions
25 Invite Member States and international organizations
to undertake studies to better understand X

microplastics from ships
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projects under the auspices of IMO in support of the
action plan to address marine plastic litter from ships

Outcome Measures Parent Coordinating/| Priority Associated
Organ Associated partners
Organ
26| Improved Consider the development of a regulatory framework [MEPC PPR /1
understanding of the | matrix for the purpose of a gap analysis
regulatory
framework X
associated with
marine plastic litter
from ships
27| Strengthened Make information available to the United Nations |[MEPC PPR
international Environment Assembly (UNEA) LC/LP
cooperation
28 Continue work with other United Nations bodies and [MEPC PPR
agencies, as well as with international fora, which are |LC/LP
active in the matter of marine plastic litter from X
shipping, such as through the Global Partnership on
Marine Litter (GPML)
29| Targeted technical Address implementation issues related to the action |MEPC PPR /1l
cooperation and plan to address marine plastic litter from ships in the [TCC
capacity-building context of IMO technical cooperation and
capacity-building activities
30 Consider the establishment of externally funded major [IMEPC PPR
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5 Review and Evaluation

5.1 This Action Plan will be reviewed periodically to ensure that it continues to deliver
against the objective and outcomes identified within the plan. Periodic review and evaluation
of the plan will facilitate assessing the effectiveness of the actions within the plan, updating the
plan with new information and incorporating new actions identified based on the
implementation of the Action Plan or as a result of new information.

5.2 IMO will undertake a review of the Action Plan (i.e. assess the need for updating
actions and/or incorporating new actions to the plan) annually and a comprehensive review
(i.e. assessing the effectiveness of the actions within the plan against the objective and
outcomes identified within the plan) after five years.

*kk
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ANNEX 14

RESOLUTION MEPC.311(73)
(adopted on 26 October 2018)

2018 GUIDELINES FOR THE APPLICATION OF MARPOL ANNEX | REQUIREMENTS TO
FLOATING PRODUCTION, STORAGE AND OFFLOADING FACILITIES (FPSOs)
AND FLOATING STORAGE UNITS (FSUs)

THE MARINE ENVIRONMENT PROTECTION COMMITTEE,

RECALLING Article 38(a) of the Convention on the International Maritime Organization
concerning the functions of the Marine Environment Protection Committee conferred upon it
by international conventions for the prevention and control of marine pollution from ships,

RECALLING ALSO that, at its fifty-third session, it adopted , by resolution MEPC.139(53), the
Guidelines for the application of the revised MARPOL Annex | requirements to floating
production, storage and offloading facilities (FPSOs) and floating storage units (FSUSs)
(Guidelines), which were further amended by resolution MEPC.142(54),

RECOGNIZING the need to align the relevant provisions of the Guidelines with the
amendments to MARPOL Annex | adopted since MEPC 54.

HAVING CONSIDERED, at its seventy-third session, draft 2018 Guidelines for the application
of MARPOL Annex | requirements to floating production, storage and offloading facilities
(FPSOs) and floating storage units (FSUs) prepared by the Sub-Committee on Pollution
Prevention and Response, at its fifth session,

1 ADOPTS the 2018 Guidelines for the application of MARPOL Annex | requirements to
floating production, storage and offloading facilities (FPSOs) and floating storage units (FSUs);

2 INVITES Governments to take the 2018 Guidelines into account when applying the
relevant requirements of MARPOL Annex | to FPSOs and FSUs;

3 AGREES to keep the 2018 Guidelines under review in light of experience gained;

4 REVOKES the Guidelines for the application of the revised MARPOL Annex |

requirements to floating production, storage and offloading facilities (FPSOs) and floating
storage units (FSUs) (resolution MEPC.139(53), as amended by resolution MEPC.142(54)).
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ANNEX

2018 GUIDELINES FOR THE APPLICATION OF MARPOL ANNEX | REQUIREMENTS TO
FLOATING PRODUCTION, STORAGE AND OFFLOADING FACILITIES (FPSOs) AND
FLOATING STORAGE UNITS (FSUs)

1 The Marine Environment Protection Committee, at its forty-ninth session
(14 to 18 July 2003), recognizing the necessity to provide appropriate guidance for the
application of MARPOL Annex | requirements to floating production, storage and offloading
facilities (FPSOs) used for the offshore production and storage of oil, and floating storage units
(FSUs) used for the offshore storage of produced oil, approved the Guidelines for application
of MARPOL Annex | requirements to FPSOs and FSUs. The Guidelines were issued as
MEPC/Circ.406 on 10 November 2003.

2 The Marine Environment Protection Committee, at its fifty-third session, adopted, by
resolution MEPC.139(53), the Guidelines for the application of the revised MARPOL Annex |
requirements to floating production, storage and offloading facilities (FPSOs) and floating
storage units (FSUs) to replace MEPC/Circ.406 and update the Guidelines' references to the
requirements of MARPOL Annex | as amended by resolution MEPC.117(52).

3 The Marine Environment Protection Committee, at its seventy-third session,
recognizing that similar revision would be needed for the Guidelines, agreed to the adoption
of these Guidelines to replace resolution MEPC.139(53), as amended, with a view to updating
the Guidelines to address the application of all new MARPOL Annex | amendments up to
resolution MEPC.276(70).

4 The purpose of these Guidelines is to provide for uniform application of MARPOL
Annex | requirements to FPSOs and FSUs that are used for the offshore production and
storage or for the offshore storage of produced oil.

5 The Committee noted the complex issues involved in applying the requirements of
MARPOL Annex | to FPSOs and FSUs, whose arrangements, functions and operations fall
under the over-riding control of coastal States.

6 In addition, the Committee found that the role of FPSOs and FSUs in operation does
not include transport of oil. Accordingly, FPSOs and FSUs are a form of floating platform and
do not lie within the definition of oil tanker in regulation 1.5 of MARPOL Annex I. They are
therefore subject to the provisions of MARPOL Annex | that relate to fixed and floating
platforms, including regulation 39.

7 The Committee noted that the environmental hazards associated with the quantities
of produced oil stored on board operational FPSOs and FSUs are similar to some of the
hazards related to oil tankers, and that relevant requirements of MARPOL Annex | in relation
to oil tankers could be adapted to address those hazards in an appropriate manner. Based on
the above and recognizing that these floating platforms are stationary when operating, the
Committee recommends that coastal States, flag States and others associated with the design,
construction and operation of FPSOs and FSUs apply the relevant MARPOL Annex |
regulations referred to in annex 1 to the Guidelines. References contained in annex 1 relate to
MARPOL Annex | up to and including the amendments contained in resolution MEPC.276(70).

8 These Guidelines have been prepared with a view to providing the necessary guidance
and interpretation information which may be specifically applicable to FPSOs and FSUs, and
accordingly represent a single document describing the application of MARPOL Annex | to
these floating platforms.
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9 The provisions of these Guidelines are for application to FPSOs and FSUs when
located at their operating station. However they also take into account the abnormal and rare
circumstances of:

A1 voyages for drydocking, repair or maintenance work; or
2 disconnection of the platform in extreme environmental or emergency
conditions.

In either case, the FPSO/FSU should not transport oil to a port or terminal except with the
specific agreement of the flag and relevant coastal States, obtained on a single voyage basis.
When undertaking any voyage away from the operating station, for whatever purpose, FPSOs
and FSUs will be required to comply with the discharge provisions of MARPOL Annex | for
oil tankers.

10 In order to avoid development of an entire new text from MARPOL Annex | attending
to such terminology matters and notwithstanding the basis for these Guidelines outlined above,
in any regulation indicated to apply to FPSOs and FSUs by the Guidelines at annex 1, the
following interpretation of terminology should be used:

A "oil tanker" should be read as "FPSO or FSU";
.2 "carry” should be read as "hold";
3 "cargo" should be read as "produced oil and oily mixtures"; and
4 "voyage" should be read to include "operations".
11 Oil tanker requirements that are extended by the Guidelines to apply to FPSOs/FSUs

are identified through the phrase "recommend application" or similar, while "applies" is used
for requirements to be implemented irrespective of the contents of these Guidelines.

12 The requirement for oil tankers to undergo enhanced surveys is contained in SOLAS
regulation XI-1/2. Since SOLAS does not apply to the vast majority of FPSOs and FSUs, which
are permanently moored at their operating stations, the relevant oil tanker requirements of
resolution A.1049(27) (2011 ESP Code) have been included as one of the provisions of the
Guidelines in order to ensure a satisfactory standard of structural integrity for FPSOs and
FSUs. Reflecting the operational characteristics of FPSOs and FSUs, the Guidelines also
make provision for limited departure from resolution A.1049(27) in respect of acceptance of
in-water surveys under conditions which do not compromise safety and pollution prevention.

13 In implementing the provisions of these Guidelines, Member Governments are invited
to use and recognize the Record of Construction and Equipment for FPSOs and FSUs at
annex 2 in place of Forms A and B appended to MARPOL Annex I.

14 The Committee noted that most operations of FPSOs and FSUs are different from
other ships covered by MARPOL Annex | and, recognizing that the coastal State has
jurisdiction over fixed and floating platforms operating in waters under its jurisdiction,
Member Governments may find it necessary to depart from the provisions of these Guidelines.
Accordingly, Member Governments are invited to advise the Organization of their experience
in applying these Guidelines so that it can be taken into account if future amendments to these
Guidelines are deemed necessary.
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ANNEX 1

RECOMMENDED PROVISIONS OF MARPOL ANNEX | FOR APPLICATION TO

FPSOs AND FSUs

Article

Subject

Basis of Application

Art. 2(3)(b) (i)

Def. Discharge

In accordance with Reg. 39 and Ul 67, produced water,
offshore processing drainage and displacement water are not
included in the meaning of discharge.

Art. 2(4) Def. Ship FPSOs/FSUs are "fixed or floating platforms" and are
therefore included in this definition.
Regulation Subject Basis of Application
l11tol1l4 Defs. Qil, Crude | Apply.
Qil, Oily mixture,
Oil fuel
15 Def. Oil tanker FPSOs/FSUs are adapted primarily for a purpose other than
to carry (transport) oil and are therefore excluded from this
definition.
l.6and 1.7 Defs. Crude Oil | Not applicable.
tanker, Products
carrier
1.8 Def. Not applicable for same reasons as 1.5.
Combination
carrier
1.9 Def. Major Conversion of an oil tanker or combination carrier to an
conversion FPSO/FSU and vice versa should be considered to be a major
conversion. Alterations or madifications required for an
existing FPSO/FSU to move to another field should not be
considered a major conversion.
1.10and 1.11 Defs. Nearest Apply.
land, Special
area
1.12 Def. Not applicable to FPSO/FSU at operating station as this
Instantaneous definition applies when the ship is under way (refer regs.
rate of discharge | 34.1.4 and 31.2, 31.3 and 36.6).
of ol
1.131t0 1.26 Defs. Various Apply.
1.27 Def. Anniversary | Applies.
date
1.28.1,1.28.2 Defs. Ship age Apply.
and 1.28.9 groups
1.28.3t0 1.28.8 | Defs. Qil tanker | Not applicable.
age groups
1.29t0 1.38 Defs. Various Apply.
2.1 Application Applies.
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Regulation Subject Basis of Application
2.2and 2.3 Application Not applicable as the scope of application of these Guidelines
is for FPSOs and FSUs when located at their normal
operational station, including where appropriate temporary
disconnection from the riser at the operating station for the
minimum period necessary to ensure the safety of the vessel
in extreme environmental or emergency conditions.
2.4 Application Not applicable.
2.5and 2.6 Existing tankers | Not applicable.
engaged in
specific trades
3.1t03.3 Exemptions and | Any Administration using this clause in relation to
waivers FPSOs/FSUs would need to justify such use in relation to the
terms of paragraph.l1 and in accordance with the
requirements of paragraph .3.
3.4 and 3.5 Exemptions and | Recommend application in order to sanction the waiver
waivers arrangements outlined in 31.2, e.g. for operations within
special areas (3.5.2.1) in compliance with 3.5.2.4 to 3.5.2.7.
Transfer of oily mixtures to offload tankers for discharge
ashore is acceptable within this waiver.
3.6 Exemptions and | Recommend application.!

waivers

4 Exceptions Applies.
5 Equivalents Applies.
6 Surveys and Applies. Notwithstanding whether SOLAS 74 applies to an
inspections FPSO/FSU, surveys of FPSOs and FSUs should be
conducted to the standard specified for oil tankers in
SOLAS 74 regulation XI-1/2, except for the provisions of 2.2
of Annex B, Parts A and B, to resolution A.1049(27)
(2011 ESP Code), as amended in relation to dry-dock survey.
The coastal and flag States may accept bottom survey of the
ship afloat instead of in dry-dock when the conditions are
satisfactory and the proper equipment and suitably qualified
personnel are available.
7 Issue of IOPP Certificate should be issued unless flag and coastal
certificate States have other means of certificating/documenting
compliance.
8 Issue of Applicable.
certificate by
another
Government
9 Form of Applicable.  When completing the IOPP certificate,
certificate FPSOs'/FSUs' "type of ship" should be shown as "ship other

than any of the above" and this entry should be annotated with
"FPSO" or "FSU" together with details of operational location.
Record of Construction and Equipment for FPSOs and FSUs
given at Annex 2 should be used for the IOPP Supplement.
Where this is done, Form A or Form B required by the
Convention need not be provided.

1

If an Administration decides to apply these provisions to FPSOs and FSUs, it is invited to notify all parties

involved so that a sufficient amount of time is allowed for the provisions to be complied with, which should
be at least one year from the date of notification.
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Regulation Subject Basis of Application
10 Duration of Applicable.
certificate
11 Port State Applies to FPSO/FSU at its operating station, recognizing that
control on under Art. 2(5) and UNCLOS Arts. 56 and 60, the coastal
operational State exercises sovereign rights for the purposes of
requirements exploration and exploitation of their natural resources.
However, port State control powers are applicable at other
times such as if the FPSO/FSU voyages to a port in another
State for maintenance purposes.
12 Tanks for oil Applicable.
residues
(sludge)
12A Oil fuel tank Applies to new purpose built FPSOs and FSUs only excluding
protection the requirements of paragraph 6. However, when undertaking
any voyage away from the operating station for whatever
purpose, the double bottom oil fuel tanks are to be empty
unless they are in compliance with the requirements of
paragraph 6.
13 Standard Applicable.
discharge
connection
14 Qil filtering Applicable subject to applicable provisions of Reg. 15 and 34.
equipment For reasons of practicality, the equipment need not be fitted
provided the machinery space discharges are disposed of in
accordance with options a, b, d or e in relation to regulation
15.2. A waiver may be issued under 14.5.3, where all oily
mixtures are discharged either ashore or into production
stream.
15A Discharges In accordance with Reg. 39 and Ul 67, applies only to
outside special machinery space discharges and contaminated sea water
areas from operational purposes such as produced oil tank cleaning
water, produced oil tank hydrostatic testing water, water from
ballasting of produced oil tank to carry out inspection by
rafting. Since FPSOs/FSUs and other fixed and floating
platforms cannot comply with 15.2.1 when operating on
station then these oils and oily mixtures may, with the
agreement of the coastal State:
a. be sent ashore;
b. be incinerated;
c. have water separated and discharged if not
exceeding 15 ppm oil content under 34.2;
d. be discharged in accordance with this clause subject
to waiver of the en route requirement;
e. be added to the production stream; or
f. be treated using a combination of these methods.
15B Discharges in Applicable, but FPSOs/FSUs cannot comply with 15.3.1 when

special areas

operating on station. This requirement should be handled
consistent with 15A above. Coastal State may issue
dispensation from 15.3.1 where satisfied that this
dispensation does not prejudice the environment.
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Regulation Subject Basis of Application
15C and 15D Requirements Apply.
for ships
<400 GT and
general req.
16.1, 16.2 and | Segregation of Apply. The principles of 16.3 should be extended to all other
16.4 oil and water FPSOs and FSUs.
ballast and
carriage of ail in
forepeak tanks

16.3 " Applies to FPSOs/FSUs which are capable of disconnecting
from the riser at the operating station as collision bulkhead
requirement is in SOLAS rather than MARPOL. This principle
is also relevant to stern collision as per 19.7.

17 Oil Record Book | Applies.

Part |
18.1t0 18.9 Segregated Recommend application subject to the conditions listed for
ballast tanks 18.2 and 18.3.

18.2 " Not applicable, but FPSO/FSU should have sufficient ballast
capacity to meet stability and strength requirements in design
and operational conditions of loading.

18.3 " Recommend application, noting that there should normally be

separation between ballast and produced oil (crude) tanks
and pumping systems, but temporary cross-connection may
be permitted for the duration of transfer operations. In such
exceptional cases where sea water is introduced into
produced oil tanks for the operational purposes listed above
in relation to 15.2, it should be dealt with as provided for under
that clause.

18.8.110 18.8.4

Requirements
for oil tankers
with dedicated

Recommend application similar to 18.1 to 18.9.

clean ballast
tanks

18.10.1 Existing olil Recommend application to meet 18.2 and 18.3 as modified by
tankers having these Guidelines.
special ballast
arrangements

18.10.2 " Recommended application consistent with 18.3 and 35.2 as

modified by these Guidelines.

18.10.3 " Not applicable.

18.11 SBT for oll Recommend application, subject to the conditions listed for
tankers 18.2 and 18.3.
>=70,000 DWT
delivered after
31.12.79

18.12to 18.15 | Protective Not applicable. Refer to 19.3.1 for corresponding provisions
location of in relation to both new purpose-built FPSOs/FSUs and other
segregated non-purpose-built FPSOs/FSUs.

ballast spaces
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Regulation Subject Basis of Application

19 Double hulland | Not applicable, except as detailed below.

double bottom
requirements for
oil tankers
delivered on or
after 6.07.96

19.3.1 and " Recommend application to new purpose-built FPSOs/FSUs

19.3.6 so as to provide protection against relatively low-energy
collision. (NOTE: Appropriate measures should also be taken
for other FPSOs/FSUs to address this collision hazard).

19.5 " Applicable to the extent that the Guidelines referred to can be
used to demonstrate equivalency with 19.3.1 and 19.3.6 as
modified above.

19.7 " Recommend application to new construction purpose-built
FPSOs/FSUs and other FPSOs/FSUs which are arranged
with a fore peak or collision bulkhead. Similarly, oil should not
be held in integral tanks located at the stern in FPSOs/FSUs
which may offload to a tanker moored astern or alongside of
the FPSO/FSU.

19.8 " Recommend application to new construction purpose built
FPSOs/FSUs and other FPSOs/FSUs which may be modified
to meet this regulation.

20 (as Double hull and | Not applicable.

amended by double bottom

resolution requirements for

MEPC.111(50))

oil tankers
delivered before
6.07.96

21 Prevention of Not applicable.
pollution from oil
tankers carrying
heavy grade oil
as cargo
22 Pump-room Not applicable.
bottom
protection
23 Accidental oil Not applicable.
outflow
performance
24 Damage Recommend application with regard to side damage only. Itis
assumptions recommended that protective measures, such as fendering,
be used to minimize side impact damage such as that which
might be experienced during offloading and supply vessel
berthing operations. Such protection, however, should not be
considered to reduce the minimum transverse extent of side
penetration damage.
25 Hypothetical Recommend application for side damages only in accordance
outflow of oll with 24 above.
26 Limitation of size | Recommend application based on 24 and 25 above.

and
arrangement of
cargo tanks
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Regulation Subject Basis of Application

27 Intact stability Recommend application.

28.1t0 28.5 Subdivision and | Recommend application only in respect of side damage in
damage stability | accordance with 24 above.

28.6 Stability Recommend application.?
instrument

28.7 Damage Not applicable.
assumptions for
oil tankers
>=20,000 DWT
delivered on or
after 6.07.96

29 Slop tanks Applies.

30.1 Pumping, piping | Applies, except that manifold is to be provided in at least one
and discharge position on the FPSO/FSU.
arrangement

30.2 " Not applicable for FPSOs.

30.3to 30.7 " Recommend application, particularly for management of

contaminated sea as per Reg.18.3.

31 Oil discharge Applies only to tank cleanings and contaminated sea water
monitoring and (refer Art. 2(3)(b)(ii), Reg. 39 and Ul 67) and should be read
control system in light of Reg. 34. Not required where all oily mixtures are

discharged to shore.

32 Oil/water Applies only to tank cleanings and contaminated sea water
interface (refer Art. 2(3)(b)(ii), Reg. 39 and Ul 67) and should be read
detector in light of Reg. 34. Not required where all oily mixtures are

discharged to shore.

33 Crude oll COW system should be fitted unless produced ol
washing characteristics are not suitable for COW.
requirements

34 Control of Applicable as detailed below.
discharge of oil

34.1 Discharges Recommended application whenever the FPSO/FSU is not at
outside special its operating station.
areas

34.2 " Applies.

34.3t0 34.5 Discharges in Apply.
special areas

34.6 Oil tankers Recommend application if FPSO/FSU is less than 150 GT.
<150 GT

34.7 to 34.9 General Apply.
requirements

35 Crude oll Recommended application to any produced oil tanks used for
washing water ballast as water ballast is subject to different discharge
operations requirements than produced water. COW O&E Manual is to

be provided for any COW system fitted.

36 Oil Record Book | Part Il should be applied in principle as part of oil production

Part Il

management system when on station, noting that this function
must be complied with on voyage.

2

If an Administration decides to apply these provisions to FPSOs and FSUs, it is invited to notify all parties

involved so that a sufficient amount of time is allowed for the provisions to be complied with, which should
be at least one year from the date of notification.
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Regulation Subject Basis of Application
37.1t0 37.3 SOPEP Applies in respect of SOPEP. However, contingency plan in
accordance with requirements of OPRC Art 3(2) may be
accepted under Ul 48 as meeting this requirement. In such
cases a separate SOPEP in accordance with the MARPOL
format is not required. This acceptance of the contingency
plan does not apply to a disconnectable FPSO/FSU unless
that plan remains applicable when the FPSO/FSU is not
connected to the riser.
37.4 Access to Applicable.
stability and
residual strength
calculation
programmes
38 Reception FPSOs/FSUs should not be considered as offshore terminals
facilities and should not receive dirty ballast or slops from offload
tankers.
39 Special Applies, subject to Ul 67.
requirements for
fixed or floating
platforms
40 Scope of The regulations contained in this chapter shall not apply to oll
application (for transfer operations associated with fixed or floating platforms
chapter 8 — including drilling rigs; floating production, storage and
Prevention of offloading facilities (FPSOs) used for the offshore production
pollution during | and storage of oil; and floating storage units (FSUs) used for
transfer of oil the offshore storage of produced oil.
cargo between
oil tankers at
sea)
41 General rules on | Not applicable (in chapter 8).
safety and
environmental
protection
42 Notification (for | Not applicable (in chapter 8).
chapter 8)
43 Special Applies.
requirements for
the use or
carriage of oils
in the Antarctic
area
44 Application (for | Applies.
chapter 10 —
Verification of
compliance with
the provisions of
this Convention)
45 Verification of Applies.

compliance
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Regulation

Subject

Basis of Application

46

Definitions (for
chapter 11 —
International
Code for ships
operating in
polar waters)

Applies.

a7

Application and
requirements

Applies.
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ANNEX 2

RECORD OF CONSTRUCTION AND EQUIPMENT FOR FPSOs AND FSUs

In respect of the provisions of resolution MEPC.311(73) "Guidelines for the application of
MARPOL Annex I® requirements to FPSOs and FSUs", hereafter referred to as the

"Guidelines".
Notes:
1 This form should be used for Floating Production Storage and Offloading facilities

(FPSOs) and Floating Storage Units (FSUs) to which regulation 39 of Annex | of the
Convention applies.

2 This Record should be permanently attached to the IOPP Certificate. The IOPP
Certificate should be available on board the ship at all times.

3 If the language of the original Record is neither English nor French nor Spanish, the
text should include a translation into one of these languages.

4 Entries in boxes shall be made by inserting either a cross (x) for the answers "yes"
and "applicable" or a dash (-) for the answers "no" and "not applicable" as appropriate.

5 Unless otherwise stated, regulations mentioned in this Record refer to regulations of
the revised Annex | of the Convention as implemented under the Guidelines and
resolutions refer to those adopted by the International Maritime Organization.

1. Particulars of ship

11 Name of ship

s e

s IMOnumber(lfappllcabIe) ............................................................................................

4 G reg - ry (|f . appll cable) ........................................................................................

e Grosstonnage (|f appllcable) ........................................................................................

16 Produced liquids holding capacity Of ShIp ..............ccccoooooorrrocersr s ()

1.7 Deadweight of Ship ......ccoviiiiiii e, (tonnes) (regulation 1.23)

1.8 Length of ShiP ....oveiieee e (m) (regulation 1.19)

1.9 Operating station (lat/long)

10 Coast .e;ll State ................................................................................................................

3

Annex | of International Convention for the Prevention of Pollution from Ships, 1973, as modified by the
Protocol of 1978 relating thereto, hereafter referred to as the "Convention".
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1.11

Date of build:

5 A O 7= (= o) i o 10 o [ o o0 1 r= Lo A

1.11.2 Date on which keel was laid or ship was at a similar stage of construction ................

1.11.3  DAte Of AEIIVEIY ...ttt e e st e e e e e e e e e e e e e e aan

1.12

Conversion to FPSO/FSU (if applicable):

1.12.1 Date Of CONVEISION CONIIACT ...ceueenieeeeee ettt ettt et et e e e e e e e e e e e e e e e reenrenns

1.12.2 Date on which conversion Was COMMENCEA ........uiveeeieeeeeieee e e e e e e e e eeaeeeenns

2.1

211

2.2

221

2.2.2

2.3

23.1

Equipment for the control of oil discharge from machinery space bilges and
oil fuel tanks (regulations 14, 15 and 34)

Carriage of ballast water in oil fuel tanks:
The ship may under normal conditions carry ballast water in oil fuel tanks O
Type of oll filtering equipment fitted:

Oil filtering (15 ppm) equipment m
(regulation 14.6)

Oil filtering (15 ppm) equipment with alarm and automatic stopping device
(regulation 14.7) o

Approval standards:*

The separating/filtering equipment:

A has been approved in accordance with resolution A.393(X); m
2 has been approved in accordance with resolution MEPC.60(33); o
3 has been approved in accordance with resolution MEPC.107(49); m
4 has been approved in accordance with resolution A.233(VII); O
5 has been approved in accordance with national standards not based
upon resolutions A.393(X) or A.233(VIl); O
.6 has not been approved; m

Refer to the Recommendation on international performance and test specifications of oily-water separating
equipment and oil content meters adopted by the Organization on 14 November 1977 by resolution A.393(X),
which superseded resolution A.233(VII). Further reference is made to the Guidelines and specifications for
pollution prevention equipment for machinery space bilges adopted by the Marine Environment Protection
Committee of the Organization by resolution MEPC.60(33), which, effective on 6 July 1993, superseded
resolutions A.393(X) and A.444(XI) and the revised Guidelines and specifications for pollution prevention
equipment for machinery spaces of ships adopted by the Marine Environment Protection Committee of the
Organization by resolution MEPC.107(49) which, effectively on 1 January 2005, superseded resolutions
MEPC.60(33), A.393(X) and A.444(XI).
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2.3.2  The process unit has been approved in accordance with resolution A.444(X1l) o

2.3.3  The oil content meter:

A has been approved in accordance with resolution A.393(X); O

2 has been approved in accordance with resolution MEPC.60(33); O

3 has been approved in accordance with resolution MEPC.107(49); m
2.4 Maximum throughput of the SYStEM IS ........ceiiiii i, ms/h

2.5 Waiver of regulation 14:

2.5.1 The requirements of regulations 14.1 and 14.2 are waived in respect of the

ship:
A As the ship is provided with adequate means for disposal of oily residues
in accordance with the Guidelines m
2 In accordance with regulation 14.5.1 the ship is engaged exclusively
in operations within special area(s): o

Name of special area(s)

2.5.2  The ship is fitted with holding tank(s) for the total retention on board of all

oily bilge water as follows: m
Tank Tank location Volume
identification (m3)
Frames Lateral position

(from) - (to)

Total volume: ................. m3
3. Means for retention and disposal of oil residues (sludge) (regulation 12)
and oily bilge water holding tank(s)®
3.1 The ship is provided with oil residue (sludge) tanks for retention of oll
residues (sludge) on board as follows:
Tank Tank location Volume
identification (m3)
Frames Lateral position
(from) — (to)
Total volume: ................. m3

5 Oily bilge water holding tank(s) are not required by the Convention, if such tank(s) are provided they should

be listed in table 3.3.
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3.2 Means for the disposal of oil residues (sludge) retained in oil residue (sludge) tanks:
3.2.1 Incinerator for oil residues (sludge) .............coviriirineeee. O
3.2.2  Auxiliary boiler suitable for burning oil residues (sludge) o
3.2.3  Facility for adding oil residues to production stream O
3.24 Other acceptable means, state which ........................l ]

3.3 The ship is provided with holding tank(s) for the retention on board of oily bilge
water as follows:

Tank Tank location Volume
identification (m3)

Frames Lateral position

(from) — (to)

Total volume: ................. m?3

3A. Oil fuel tank protection (regulation 12A)

3A.1 The ship is required to be constructed according to regulation 12A and
complies with the requirements of:

A1 Paragraph 7 or 8 (double side construction) o

2 Paragraphs 6 and either 7 or 8 (double hull construction) m

3 Paragraph 11 (accidental oil fuel outflow performance) O
3A.2 The ship is not required to comply with the requirements of regulation 12A i
4, Standard discharge connection

(regulation 13)

4.1 The ship is provided with a pipeline for the discharge of residues from machinery
bilges and sludges to reception facilities, fitted with a discharge connection m
5. Construction

(regulations 18, 26 and 28)

5.1 In relation to the application of regulation 18, the ship is:
5.1.1  Provided with SBT m
5.1.2  Provided with COW i

5.1.3  Provided with sufficient ballast capacity to meet stability and strength
requirements O
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5.1.4  Provided with CBT
5.2 Segregated ballast tanks (SBT): O
5.2.1  The ship is provided with SBT consistent with regulation 18 m

5.2.2  The ship is provided with SBT which includes tanks or spaces not used for oil
outboard of all produced oil tanks m

5.2.3 SBT are distributed as follows:

Tank Volume (m3) Tank Volume (m3)

Total volume ... m3

5.3 Dedicated clean ballast tanks (CBT):
5.3.1 The ship is provided with CBT consistent with regulation 18.8 O

5.3.2 CBT are distributed as follows:

Tank Volume (m3) Tank Volume (m?3)

Total volume ... m3

5.3.3 The ship has been supplied with a valid Dedicated Clean Ballast Tank
Operation Manual, whichisdated ....................ooi ]

5.3.4  The ship has common piping and pumping arrangements for ballasting the
CBT and handling produced oill o

5.3.5 The ship has separate independent piping and pumping arrangements for
ballasting the CBT o

5.4 Crude oil washing (COW):
5.4.1 The ship is equipped with a COW system
O

5.4.2  The ship is equipped with a COW system consistent with regulations 33 and 35 o

5.4.3 The ship has been supplied with a valid Crude Oil Washing Operations and
Equipment Manual whichisdated ..o, i

5.5 Limitation of size and arrangements of produced oil tanks (regulation 26):
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5.5.1  The ship is constructed according to the provisions of regulation 26 m
5.6 Subdivision and stability (regulation 28):
5.6.1 The ship is constructed consistent with regulation 28 o

5.6.2 Information and data required under regulation 28.5 have been supplied to the
ship in an approved form m

5.6.3  The ship is constructed consistent with regulation 27 O

5.6.4  The ship is provided with an Approved Stability Instrument consistent with
regulation 28.6 O

5.6.5 In place of an Approved Stability Instrument, consistent with regulation 3.6
stability is verified by the following means:

A loading only to approved conditions defined in the stability information
provided to the master in accordance with regulation 28.5 o
2 verification is made remotely by a means approved by the
Administration m
3 loading within an approved range of loading conditions defined in
the stability information provided to the master in accordance with
regulation 28.5 o
4 loading in accordance with approved limiting KG/GM curves

covering all applicable intact and damage stability requirements

defined in the stability information provided to the master in

accordance with regulation 28.5 O
5.7 Double-hull/side construction:

5.7.1  The ship is constructed consistent with regulation 19 as follows:

A paragraph 3 (double-hull construction) O
2 paragraphs 3.1 and 3.6 (double sides) o
3 paragraph .5 (alternative method approved by the Marine Environment
Protection Committee) m
5.7.2  The ship is constructed consistent with regulation 19.6 m
6. Retention of oil on board (regulations 29, 31 and 32)

6.1 Oil discharge monitoring and control system:
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6.1.1

6.1.2

6.1.3

6.1.4

6.1.5

6.2

6.2.1

6.2.2

6.3

6.3.1

The ship comes under category ......... oil tanker as defined in resolution A.496(XIl)
or A.586(14)° (delete as appropriate) o
The system comprises:
A control unit m
2 computing unit m
3 calculating unit O
The system is:
A fitted with a starting interlock O
2 fitted with automatic stopping device o
The oil content meter is approved under the terms of resolution A.393(X) or
A.586(14) or MEPC.108(49) "(delete as appropriate) suitable for crude oil o
The ship has been supplied with an operations manual for the oil discharge
monitoring and control system m
Slop tanks:
The ship is provided with ....... dedicated slop tank(s) with the total capacity
of ......... m3, which is. .... % of the oil carrying capacity, in accordance with:
A1 regulation 29.2.3 o
2 regulation 29.2.3.1 m
3 regulation 29.2.3.2 o
4 regulation 29.2.3.3 m
Produced oil tanks have been designated as slop tanks O

Oil/water interface detectors:

The ship is provided with oil/water interface detectors approved under the
terms of resolution MEPC.5(XIII) m

FPSOs and FSUs the keels of which are laid, or which are at a similar stage of construction, on or after
2 October 1986, should be fitted with a system approved under resolution A.586(14).

For oil content meters installed on tankers built prior to 2 October 1986, refer to the Recommendation on
international performance and test specifications for oily-water separating equipment and oil content meters
adopted by the Organization by resolution A.393(X). For oil content meters as part of discharge monitoring
and control systems installed on tankers built on or after 2 October 1986, refer to the Guidelines and
specifications for oil discharge monitoring and control systems for oil tankers adopted by the Organization
by resolution A.586(14). For oil content meters as part of discharge monitoring and control systems installed
on oil tankers built on or after 1 January 2005, refer to the revised Guidelines and specifications for oil
discharge monitoring and control systems for oil tankers adopted by the Organization by
resolution MEPC.108(49).
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6.4

6.4.1

7.1

7.1.1

7.1.2

7.2

7.2.1

7.2.2

7.3

7.3.1

7.3.2

7.3.3

Waiver of regulation:

The requirements of regulations 31 and 32 are waived in respect of the ship as
follows:

A The ship is engaged exclusively in operations within special area(s)
(regulation 3.5) O

Name of special ar€a(S)........couvuiuiniiiiiii e,

2 The ship is provided with adequate means of disposal of contaminated
sea water
a. sent ashore O
b. incinerated m
C. added to the production stream m

Pumping, piping and discharge arrangements
(regulation 30)

The overboard discharge outlets for segregated ballast are located:
Above the waterline m
Below the waterline o

The overboard discharge outlets, other than the discharge manifold, for clean
ballast are located:8

Above the waterline m
Below the waterline o
The overboard discharge outlets, other than the discharge manifold, for dirty
ballast water or oil-contaminated water from produced oil tank areas are
located:

Above the waterline O

Below the waterline in conjunction with the part flow arrangements
consistent with regulation 30.6.5 O

Below the waterline O

8

Only those outlets which can be monitored are to be indicated.
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7.4

7.4.1

8.1

8.2

8.3

9.2

10.

10.1

11.

111

Discharge of oil from produced oil pumps and oil lines (regulations 30.4
and 30.5):

Means to drain all produced oil pumps and oil lines at the completion of
produced oil discharge:

A drainings capable of being discharged to a produced oil tank or
slop tank 0
2 for discharge a special small-diameter line is provided o

Shipboard oil pollution emergency plan
(regulation 37)

The ship is provided with a shipboard oil pollution emergency plan in compliance with

regulation 37.1 o

The ship is provided with an oil pollution emergency plan approved in accordance with

procedures established by ...................... as the coastal State in compliance with

the unified interpretation of regulation 37.1 m

The ship is provided with a contingency plan in accordance with requirements

of OPRC Art. 3(2) accepted in accordance with regulation 37 O
Surveys

Records of surveys in accordance with resolution A.1049(27), as
amended maintained on board m

In-water surveys in lieu of dry-docking authorized as per documentation

Equivalents

Equivalents have been approved by the Administration for certain requirements of the
guidelines on those items listed wunder paragraph(s) ..........c.c......
..................................................................... of this Record i

Compliance with part II-A — chapter 1 of the Polar Code
The ship is in compliance with additional requirements in the

environment-related provisions of the introduction and section 1.2 of chapter 1
of part II-A of the Polar Code m

THIS IS TO CERTIFY that this Record is correct in all respects.
ISSUBA At ...

(Place of issue of the Record)

(Signature of duly authorized official
issuing the Record)

(Seal or stamp of the issuing authority, as appropriate)

*kk
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UNIFIED INTERPRETATIONS TO MARPOL ANNEX VI
1 The Marine Environment Protection Committee, at its seventy-third session
(22 to 26 October 2018), approved unified interpretations to MARPOL Annex VI concerning

the data collection system for fuel oil consumption of ships.

2 The updated consolidated text of all existing unified interpretations to MARPOL
Annex VI, including those set out in circular MEPC.1/Circ.795/Rev.2, is set out in the annex.

3 Member Governments are invited to apply the annexed unified interpretations to
MARPOL Annex VI, as appropriate, and bring them to the attention of all Parties concerned.

4 This circular supersedes MEPC.1/Circ.795/Rev.2.
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ANNEX

UNIFIED INTERPRETATIONS TO MARPOL ANNEX VI

1 Definition of "new ship"

Regulation 2
Definitions

Regulation 2.23 reads as follows:

"23 New ship means a ship:
A for which building contract is placed on or after 1 January 2013; or
.2 in the absence of a building contract, the keel of which is laid or

which is at a similar stage of construction on or after 1 July 2013; or
.3 the delivery of which is on or after 1 July 2015."
Interpretation:

1.1 For the application of the definition "new ship" as specified in regulation 2.23 to each
Phase specified in table 1 of regulation 21, it should be interpreted as follows:

A1 the date specified in regulation 2.23.1 should be replaced with the start date
of each Phase;

2 the date specified in regulation 2.23.2 should be replaced with the date six
months after the start date of each Phase; and

3 the date specified in regulation 2.23.3 should, for Phase 1, 2 and 3, be
replaced with the date 48 months after the start date of each Phase.

1.2 With the above interpretations, the required EEDI of each Phase is applied to the
following new ship which falls into one of the categories defined in regulations 2.25 to 2.31 and
to which chapter 4 is applicable:

A the required EEDI of Phase 0 is applied to the following new ship:

A1 the building contract of which is placed in Phase 0, and the delivery
is before 1 January 2019; or

2 the building contract of which is placed before Phase 0, and the
delivery is on or after 1 July 2015 and before 1 January 2019; or

in the absence of a building contract,
3 the keel of which is laid or which is at a similar stage of construction

on or after 1 July 2013 and before 1 July 2015, and the delivery is
before 1 January 2019; or
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4 the keel of which is laid or which is at a similar stage of construction
before 1 July 2013, and the delivery is on or after 1 July 2015 and
before 1 January 2019.

2 the required EEDI of Phase 1 is applied to the following new ship:

A1 the building contract of which is placed in Phase 1, and the delivery
is before 1 January 2024; or

2 the building contract of which is placed before Phase 1, and the
delivery is on or after 1 January 2019 and before 1 January 2024; or

in the absence of a building contract,

.3 the keel of which is laid or which is at a similar stage of construction
on or after 1 July 2015 and before 1 July 2020, and the delivery is
before 1 January 2024; or

A the keel of which is laid or which is at a similar stage of construction
before 1 July 2015, and the delivery is on or after 1 January 2019
and before 1 January 2024.

3 the required EEDI of Phase 2 is applied to the following new ship:

A1 the building of which contract is placed in Phase 2, and the delivery
is before 1 January 2029; or

2 the building contract of which is placed before Phase 2, and the
delivery is on or after 1 January 2024 and before 1 January 2029; or

in the absence of a building contract,

.3 the keel of which is laid or which is at a similar stage of construction
on or after 1 July 2020 and before 1 July 2025, and the delivery is
before 1 January 2029; or

A the keel of which is laid or which is at a similar stage of construction
before 1 July 2020, and the delivery is on or after 1 January 2024
and before 1 January 2029.

A4 the required EEDI of Phase 3 is applied to the following new ship:
A the building of which contract is placed in Phase 3; or
2 in the absence of a building contract, the keel of which is laid or

which is at a similar stage of construction on or after 1 July 2025; or

.3 the delivery of which is on or after 1 January 2029.
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2 Major conversion
Regulation 2.24 reads as follows:

"24 Major conversion means in relation to chapter 4 of this Annex a conversion
of a ship:

A which substantially alters the dimensions, carrying capacity or
engine power of the ship; or

2 which changes the type of the ship; or

.3 the intent of which in the opinion of the Administration is
substantially to prolong the life of the ship; or

4 which otherwise so alters the ship that, if it were a new ship, it would
become subject to relevant provisions of the present Convention not
applicable to it as an existing ship; or

5 which substantially alters the energy efficiency of the ship and
includes any modifications that could cause the ship to exceed the
applicable required EEDI as set out in regulation 21 of this Annex."

Interpretation:

2.1 For regulation 2.24.1, any substantial change in hull dimensions and/or capacity
(e.g. change of length between perpendiculars (Lep) or change of assigned freeboard) should
be considered a major conversion. Any substantial increase of total engine power for
propulsion (e.g. 5% or more) should be considered a major conversion. In any case, it is the
Administration's authority to evaluate and decide whether an alteration should be considered
as major conversion, consistent with chapter 4.

Note: Notwithstanding paragraph 2.1, assuming no alteration to the ship structure,
both decrease of assigned freeboard and temporary increase of assigned
freeboard due to the limitation of deadweight or draft at calling port should
not be construed as a major conversion. However, an increase of assigned
freeboard, except a temporary increase, should be construed as a major
conversion.

2.2 Notwithstanding paragraph 2.1, for regulation 2.24.5, the effect on Attained EEDI as
a result of any change of ships' parameters, particularly any increase in total engine power for
propulsion, should be investigated. In any case, it is the Administration's authority to evaluate
and decide whether an alteration should be considered as major conversion, consistent with
chapter 4.

2.3 A company may, at any time, voluntarily request re-certification of the EEDI, with
IEE Certificate reissuance, on the basis of any new improvements to the ships' efficiency that
are not considered to be major conversions.

2.4 In regulation 2.24.4, the terms "new ship" and "existing ship" should be understood
as they are used in MARPOL Annex I, regulation 1.9.1.4, rather than as the defined terms in
regulations 2.22 and 2.23.

2.5 The term "a ship" referred to in regulation 5.4.2 is interpreted as "new ship".

I\CIRC\MEPC\01\MEPC.1-CIRC.795-Rev.3.docx



MEPC.1/Circ.795/Rev.3
Annex, page 4

3 Ships dedicated to the carriage of fruit juice in refrigerated cargo tanks
Regulation 2.30 reads as follows:

"30 Refrigerated cargo carrier means a ship designed exclusively for the carriage
of refrigerated cargoes in holds."

Interpretation:

Ships dedicated to the carriage of fruit juice in refrigerated cargo tanks should be categorized
as refrigerated cargo carrier.

4 Timing for existing ships to have on board a SEEMP

Regulation 5
Surveys

Regulation 5.4.4 reads as follows:

"4 For existing ships, the verification of the requirement to have a SEEMP on
board according to regulation 22 shall take place at the first intermediate or
renewal survey identified in paragraph 1 of this regulation, whichever is the
first, on or after 1 January 2013."

Regulation 6
Issue or endorsement of a Certificate

Regulation 6.4 reads as follows:

"4 An International Energy Efficiency Certificate for the ship shall be issued after
a survey in accordance with the provisions of regulation 5.4 of this Annex to any ship
of 400 gross tonnage and above before that ship may engage in voyages to ports or
offshore terminals under the jurisdiction of other Parties."

Regulation 22
Ship Energy Efficiency Management Plan (SEEMP)

Regulation 22.1 reads as follows:

"1 Each ship shall keep on board a ship specific Ship Energy Efficiency
Management Plan (SEEMP). This may form part of the ship's Safety Management
System (SMS)."

Interpretation:

4.1 The International Energy Efficiency Certificate (IEEC) should be issued for both new
and existing ships to which chapter 4 applies. Ships which are not required to keep an SEEMP
on board are not required to be issued with an IECC.

4.2 The SEEMP required by regulation 22.1 is not required to be placed on board an
existing ship to which this regulation applies until the verification survey specified in
regulation 5.4.4 is carried out.
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4.3 For existing ships, a SEEMP required in accordance with regulation 22 should be
verified on board according to regulation 5.4.4, and an IEEC should be issued, not later than
the first intermediate or renewal survey, in accordance with chapter 2, whichever is earlier, on
or after 1 January 2013, i.e. a survey connected to an intermediate/renewal survey of the IAPP
Certificate.

4.4 The intermediate or renewal survey referenced in paragraph 4.3 relates solely to the
timing of the verification of the SEEMP on board, i.e. these IAPP Certificate survey windows
will also become the IEEC initial survey date for existing ships. The SEEMP is, however,
a survey item solely under chapter 4 and is not a survey item relating to IAPP Certificate
surveys.

4.5 In the event that the SEEMP is not available on board during the first
intermediate/renewal survey of the IAPP Certificate on or after 1 January 2013, the RO should
seek the advice of the Administration concerning the issuance of an IEEC and be guided
accordingly. However, the validity of the IAPP Certificate is not impacted by the lack of a
SEEMP as the SEEMP is a survey item solely under chapter 4 and not under the IAPP
Certificate surveys.

4.6 With respect to ships required to keep on board a SEEMP, such ships exclude
platforms (including FPSOs and FSUs) and drilling rigs, regardless of their propulsion, and any
other ship without means of propulsion.

4.7 The SEEMP should be written in a working language or languages understood by
ships' personnel.

5 Section 2.3 of the supplement to the IAPP Certificate

Regulation 8
Form of Certificates

Regulation 8.1 reads as follows:

"1 The International Air Pollution Prevention Certificate shall be drawn up in a
form corresponding to the model given in appendix | to this Annex and shall be at
least in English, French or Spanish. If an official language of the issuing country is
also used, this shall prevail in case of a dispute or discrepancy."

Appendix 1
Form of International Air Pollution Prevention (IAPP) Certificate (Regulation 8)

Section 2.3 of the supplement to International Air Pollution Prevention Certificate reads as
follows:
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"23 Sulphur oxides (30,) and particulate matter (regulation 14)

231 When the ship operates outside of an Emission Control Area specified in
regulation 143, the ship uses:

A fuel oil with a sulphur content as documented by bunker delivery
notes that does not excesd the limit value of:
= 4 50% mim (not applicable on or after 1 January 2012); ar -- ]
= 3.50% mim (not applicable on or after 1 January 2020); or -- ]
= 0.50% mfm, andior - e s [T]
2 an equivalent amangement approved N accordance with
regulation 4.1 as listed in 2.6 that is at least as effective in terms of

S0 emission reductions as compared to using a fuel oil with a
sulphur content limit value of:

= 4 50% mim (not applicabde on or after 1 January 2012); ar -- 1
w 3.50% mim (not applicabde on or after 1 January 2020); or -- 1

232 When the ship operates inside an Emission Control Area specified in
regulation 14.2, the ship uses:

A fuel oil with a sulphur content as documented by bunker delivery
notes that does not excead the limit value of:

= 1.00% mim (not applicable on or after 1 January 2015); ar -- ]
= 0 10% mfm, andfor - - T

2 an equivalent amangement approved I accordance with
regulation 4.1 as listed in 2.6 that is at least as effective in terms of
S0y emission reductions as compared to using a fuel oil with a
sulphur content limit value of:

= 1.00% mim (not applicable on or after 1 January 2015); ar -- ]
n {]_1ﬂ%mm-| .....----............-.---...........-.-.-............----......|_|

Interpretation:

Section 2.3 of the Supplement ("as documented by bunker delivery notes") allows for an "x" to
be entered in advance of the dates indicated in all of the relevant check boxes recognizing that
the bunker delivery notes, required to be retained on board for a minimum period of three years,
provide the subsequent means to check that a ship is actually operating in a manner consistent
with the intent as given in section 2.3.

6 Identical replacement engines

Regulation 13
Nitrogen oxides (NOy)

Regulation 13.1.1.2 reads as follows:

"2 each marine diesel engine with a power output of more than 130 kW which
undergoes a major conversion on or after 1 January 2000 except when
demonstrated to the satisfaction of the Administration that such engine is an
identical replacement to the engine which it is replacing and is otherwise not
covered under paragraph 1.1.1 of this regulation."
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Regulation 13.2.2 reads as follows:

"2.2 For a major conversion involving the replacement of a marine diesel engine
with a non-identical marine diesel engine or the installation of an additional marine
diesel engine, the standards in this regulation in force at the time of the replacement
or addition of the engine shall apply."

Interpretation:

6.1 In regulation 13.1.1.2, the term "identical" (and hence, by application of the converse,
in regulation 13.2.2 the term "non-identical") as applied to engines under regulation 13 should
be taken as:

6.2 An "identical engine" is, as compared to the engine being replaced?, an engine which
is of the same:

A design and model;
2 rated power;
.3 rated speed,
4 use;
5 number of cylinders; and
.6 fuel system type (including, if applicable, injection control software):
A for engines without EIAPP certification, have the same NOy critical

components and settings?; or

2 for engines with EIAPP certification, belonging to the same Engine
Group/Engine Family.

In those instances where the replaced engine will not be available to be directly compared with the replacing
engine at the time of updating the Supplement to the IAPP Certificate reflecting that engine change it is to
be ensured that the necessary records in respect of the replaced engine are available in order that it can be
confirmed that the replacing engine represents "an identical engine".

For engines without EIAPP Certification there will not be the defining NOx critical component markings or
setting values as usually given in the approved Technical File. Consequently, in these instances, the
assessment of "... same NOx critical components and settings ..." shall be established on the basis that the
following components and settings are the same:

Fuel system:

A fuel pump model and injection timing; and

.2 injection nozzle model;

Charge air:

A configuration and, if applicable, turbocharger model and auxiliary blower specification; and
2 cooling medium (seawater/freshwater).
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7 Time of replacement of an engine

Regulation 13.2.2 reads as follows:
"2.2 For a major conversion involving the replacement of a marine diesel engine
with a non-identical marine diesel engine, or the installation of an additional marine
diesel engine, the standards in this regulation in force at the time of the replacement
or addition of the engine shall apply."

Interpretation:

7.1 The term "time of the replacement or addition" of the engine in regulation 13.2.2
should be taken as the date of:

A the contractual delivery date of the engine to the ship?; or

2 in the absence of a contractual delivery date, the actual delivery date of the

engine to the ship®, provided that the date is confirmed by a delivery receipt; or

.3 in the event the engine is fitted on board and tested for its intended purpose
on or after 1 July 2016, the actual date that the engine is tested on board for
its intended purpose applies in determining the standards in this regulation
in force at the time of the replacement or addition of the engine.

7.2 The date in paragraph 7.1 above, provided the conditions associated with those dates
apply, is the "Date of major conversion — According to regulation 13.2.2" to be entered in the
Supplement of IAPP Certificate. In this case, the "Date of installation”, which applies only for
identical replacement engines, should be filled in with "N.A.".

7.3 If the engine is delivered in accordance with either paragraphs 7.1.1 or 7.1.2 above
before 1 January 2016, but not tested before 1 July 2016 due to unforeseen circumstances
beyond the control of the shipowner, then the provisions of "unforeseen delay in delivery" may
be considered by the Administration in a manner similar to Ul4 of MARPOL Annex |I.

8 VOC management plan

Regulation 15
Volatile organic compounds (VOCs)

Regulations 15.6 and 15.7 read as follows:

"6 A tanker carrying crude oil shall have on board and implement a VOC
management plan approved by the Administration. Such a plan shall be prepared
taking into account the guidelines developed by the Organization. The plan shall be
specific to each ship and shall at least:

A provide written procedures for minimizing VOC emissions during the
loading, sea passage and discharge of cargo;

2 give consideration to the additional VOC generated by crude oil
washing;
.3 identify a person responsible for implementing the plan; and

The engine is to be fitted on board and tested for its intended purpose before 1 July 2016.
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A4 for ships on international voyages, be written in the working
language of the master and officers and, if the working language of
the master and officers is not English, French or Spanish, include a
translation into one of these languages.

7 This regulation shall also apply to gas carriers only if the types of loading and
containment systems allow safe retention of non-methane VOCs on board
or their safe return ashore.™

Interpretation:

The requirement for a VOC management plan applies only to a tanker carrying crude oil.

9

Continuous-feed type shipboard incinerators

Regulation 16
Shipboard incineration

Regulation 16.9 reads as follows:

"9 For incinerators installed in accordance with the requirements of
paragraph 6.1 of this regulation the combustion chamber gas outlet temperature shall
be monitored at all times the unit is in operation. Where that incinerator is of the
continuous-feed type, waste shall not be fed into the unit when the combustion
chamber gas outlet temperature is below 850°C. Where that incinerator is of the
batch-loaded type, the unit shall be designed so that the combustion chamber gas
outlet temperature shall reach 600°C within five minutes after start-up and will
thereafter stabilize at a temperature not less than 850°C."

Interpretation:

For the application of this regulation, the term "waste shall not be fed into the unit" should be
interpreted as follows:

The introduction of sludge oil, generated during normal operation of a ship, into
a continuous-feed type incinerator during the warm-up process at combustion
chamber temperatures above 500°C* in order to achieve the normal operation
combustion chamber temperature of 850°C is allowed. The combustion chamber flue
gas outlet temperature should reach 850°C within the period of time specified in the
manufacturer's operations manual but should not be more than five minutes.

T Resolution MSC.30(61), International Code for the Construction and Equipment of Ships Carrying Liquefied
Gases in Bulk.

For the introduction of sludge oil into the incinerator, two conditions need to be fulfilled to secure smokeless

and complete combustion:

A

the combustion chamber flue gas outlet temperature has to be above 850°C as required by
regulation 16.9 of MARPOL Annex VI to ensure smokeless combustion; and

the combustion chamber temperature (material temperature of the fire brickwork) has to be
above 500°C to ensure a sufficient evaporation of the burnable components of the sludge oil.
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10 Applicability of the requirements for a bunker delivery note

Regulation 18
Fuel oil availability and quality

Regulation 18.5 reads as follows:

"5 For each ship subject to regulations 5 and 6 of this Annex, details of fuel oil
for combustion purposes delivered to and used on board shall be recorded by means
of a bunker delivery note that shall contain at least the information specified in
appendix V to this Annex."

Regulation 18.6 reads as follows:

"6 The bunker delivery note shall be kept on board the ship in such a place as
to be readily available for inspection at all reasonable times. It shall be retained for a
period of three years after the fuel oil has been delivered on board."

Interpretation:

For the application of these regulations, they should be interpreted as being applicable to all
ships of 400 gross tonnage or above and, at the Administration's discretion, to ships of less
than 400 gross tonnage.

11 Confirmation of compliance for new ships

Regulation 5
Surveys

Regulation 5.4.5 reads as follows:

"5 The Administration shall ensure that for each ship to which regulation 22A
applies, the SEEMP complies with regulation 22.2 of this Annex. This shall
be done prior to collecting data under regulation 22A of this Annex in order
to ensure the methodology and processes are in place prior to the beginning
of the ship's first reporting period. Confirmation of compliance shall be
provided to and retained on board the ship."

Regulation 22
Ship Energy Efficiency Management Plan (SEEMP)

Regulation 22.2 reads as follows:
"2 On or before 31 December 2018, in the case of a ship of 5,000 gross tonnage
and above, the SEEMP shall include a description of the methodology that will be
used to collect the data required by regulation 22A.1 of this Annex and the processes
that will be used to report the data to the ship's Administration."

Regulation 22.3 reads as follows:

"3 The SEEMP shall be developed taking into account guidelines adopted by
the Organization."

Interpretation:

Ships that are delivered on or after 1 January 2019 should keep on board both a SEEMP that is in
compliance with regulation 22.2 and confirmation of compliance as required by regulation 5.4.5.
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12 Boil-off gas consumed on board ships

Regulation 2
Definitions

Regulation 2.9 reads as follows:

"9 Fuel oil means any fuel delivered to and intended for combustion purposes
for propulsion or operation on board a ship, including gas, distillate and residual fuels."

Regulation 22A
Collection and reporting of ship fuel oil consumption data

Regulation 22A.1 reads as follows:

"1 From calendar year 2019, each ship of 5,000 gross tonnage and above shall
collect the data specified in appendix I1X to this Annex, for that and each subsequent
calendar year or portion thereof, as appropriate, according to the methodology
included in the SEEMP."

Appendix IX
Collection and reporting of ship fuel oil consumption data

Appendix IX reads as follows:

"Fuel oil consumption, by fuel oil type in metric tonnes and methods used for collecting
fuel oil consumption data"

Interpretation:

Data relating to Boil-off Gas (BOG) consumed on board the ship for propulsion or operation is
required to be collected and reported as fuel as part of the Data Collection System for fuel oil
consumption of ships.

13 Access to the disaggregated data

Regulation 22A
Collection and reporting of ship fuel oil consumption data

Regulation 22A.8 reads as follows:

"8 Except as provided for in paragraphs 4, 5 and 6 of this regulation, the
disaggregated data that underlies the reported data noted in appendix IX to this Annex
for the previous calendar year shall be readily accessible for a period of not less than
12 months from the end of that calendar year and be made available to the
Administration upon request."

Interpretation:
The disaggregated data is not required to be kept onboard the ship provided that the
disaggregated data can be made available by the Company.
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1 GENERAL

The purpose of these guidelines is to assist verifiers of the Energy Efficiency Design Index
(EEDI) of ships in conducting the survey and certification of the EEDI, in accordance with
regulations 5, 6, 7, 8 and 9 of MARPOL Annex VI, and assist shipowners, shipbuilders,
manufacturers and other interested parties in understanding the procedures for the survey and
certification of the EEDI.

2 DEFINITIONS!

2.1 Verifier means an Administration, or organization duly authorized by it, which conducts
the survey and certification of the EEDI in accordance with regulations 5, 6, 7, 8 and 9 of
MARPOL Annex VI and these Guidelines.

2.2 Ship of the same type means a ship the hull form (expressed in the lines such as
sheer plan and body plan), excluding additional hull features such as fins, and principal
particulars of which are identical to that of the base ship.

2.3 Tank test means model towing tests, model self-propulsion tests and model propeller
open water tests. Numerical calculations may be accepted as equivalent to model propeller
open water tests or used to complement the tank tests conducted (e.g. to evaluate the effect
of additional hull features such as fins, etc. on ships' performance) with the approval of the
verifier.

3 APPLICATION

These guidelines should be applied to new ships for which an application for an initial survey
or an additional survey specified in regulation 5 of MARPOL Annex VI has been submitted to
a verifier.

4 PROCEDURES FOR SURVEY AND CERTIFICATION
41 General

4.1.1  The attained EEDI should be calculated in accordance with regulation 20 of MARPOL
Annex VI and the 2018 Guidelines on the method of calculation of the attained Energy
Efficiency Design Index (EEDI) for new ships (resolution MEPC.308(73)) (EEDI Calculation
Guidelines). Survey and certification of the EEDI should be conducted in two stages:
preliminary verification at the design stage and final verification at the sea trial. The basic flow
of the survey and certification process is presented in figure 1.

4.1.2  The information used in the verification process may contain confidential information
of submitters which requires Intellectual Property Rights (IPR) protection. In the case where
the submitter wants a non-disclosure agreement with the verifier, the additional information
should be provided to the verifier upon mutually agreed terms and conditions.

1 Other terms used in these guidelines have the same meaning as those defined in the 2018 Guidelines on
the method of calculation of the attained EEDI for new ships (resolution MEPC.308(73)).
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Figure 1: Basic flow of survey and certification process

4.2 Preliminary verification of the attained EEDI at the design stage

4.2.1  For the preliminary verification at the design stage, an application for an initial survey
and an EEDI Technical File containing the necessary information for the verification and other
relevant background documents should be submitted to a verifier.

4.2.2 The EEDI Technical File should be written at least in English. The EEDI Technical
File should include as a minimum, but not limited to:

A deadweight (DWT) or gross tonnage (GT) for passenger and ro-ro passenger
ships, the maximum continuous rating (MCR) of the main and auxiliary
engines, the ship speed (Vie), as specified in paragraph 2.2.2 of the EEDI
Calculation Guidelines, type of fuel, the specific fuel consumption (SFC) of
the main engine at 75% of MCR power, the SFC of the auxiliary engines at
50% MCR power, and the electric power table? for certain ship types, as
necessary, as defined in the EEDI Calculation Guidelines;

Electric power tables should be validated separately, taking into account the guidelines set out in appendix 2.
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2

power curve(s) (kW — knot) estimated at design stage under the condition as
specified in paragraph 2.2.2 of the EEDI Calculation Guidelines, and, in the
event that the sea trial is carried out in a condition other than the above
condition, also a power curve estimated under the sea trial condition;

principal particulars, ship type and the relevant information to classify the
ship as such a ship type, classification notations and an overview of the
propulsion system and electricity supply system on board;

estimation process and methodology of the power curves at design stage;
description of energy saving equipment;

calculated value of the attained EEDI, including the calculation summary,
which should contain, at a minimum, each value of the calculation
parameters and the calculation process used to determine the attained EEDI;

calculated values of the attained EEDlweater and fw, value (not equal to 1.0), if
those values are calculated, based on the EEDI Calculation Guidelines; and

for LNG carriers:

A type and outline of propulsion systems (such as direct drive diesel,
diesel electric, steam turbine);

2 LNG cargo tank capacity in m® and BOR as defined in
paragraph 2.2.5.6.3 of the EEDI Calculation Guidelines;

3 shaft power of the propeller shaft after transmission gear at 100%
of the rated output of motor (MPPwmotor) @and 7 for diesel electric;

4 maximum continuous rated power (MCRsteamtuine) fOr steam
turbine; and
5 SFCsteamtumine fOr steam turbine, as specified in paragraph 2.2.7.2 of

the EEDI Calculation Guidelines.

A sample of an EEDI Technical File is provided in appendix 1.

4.2.3  For ships equipped with dual-fuel engine(s) using LNG and fuel oil, the Cg-factor for
gas (LNG) and the specific fuel consumption (SFC) of gas fuel should be used by applying the
following criteria as a basis for the guidance of the Administration:

A

2

final decision on the primary fuel rests with the Administration;

the ratio of calorific value of gas fuel (LNG) to total marine fuels (HFO/MGO),
including gas fuel (LNG) at design conditions should be equal to or larger
than 50% in accordance with the formula below. However, the Administration
can accept a lower value of the percentage taking into account the intended
voyages:
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nLiquid Vgas * Puas X chgas : Kgas > 50%

( Z Viiquidgy > Priquidgy % LCVquuid(i) X Kiiquidcy )+Vgas X Pgas X LCVgas X K gas
i1

whereby:

Vgas is the total net tank volume of gas fuel on board in m?3;
Viiquid is the total net tank volume of every liquid fuel on board in m?;

PgasiS the density of gas fuel in kg/m?;

Pliquid is the density of every liquid fuel in kg/m3;
LCVgas is the low calorific value of gas fuel in kJ/kg;
LC\/quuid is the low calorific value of liquid fuel in kJ/kg;
K as is the filling rate for gas fuel tanks;

Kiiquia 1S the filling rate for liquid fuel tanks.

Normal density, Low Calorific Value and filling rate for tanks of different
kinds of fuel are listed below.

Type of fuel Density Low Calorific Filling rate for tanks
(kg/m?3) Value (kJ/kg)

Diesel/Gas Oil 900 42700 0.98

Heavy Fuel Oil 991 40200 0.98

Liquefied Natural Gas | 450 48000 0.95*

(LNG)

* Subject to verification of tank filling limit.

3 in case the ship is not fully equipped with dual-fuel engines, the CF-factor for
gas (LNG) should apply only for those installed engines that are of dual-fuel
type and sufficient gas fuel supply should be available for such engines; and

4 LNG fuelling solutions with exchangeable (specialized) LNG tank-containers
should also fall under the terms of LNG as primary fuel.

424 The SFC of the main and auxiliary engines should be quoted from the approved
NOx Technical File and should be corrected to the value corresponding to the 1SO standard
reference conditions using the standard lower calorific value of the fuel oil (42,700 kJ/kg),
referring to 1ISO 15550:2002 and 1SO 3046-1:2002. For the confirmation of the SFC, a copy of
the approved NOx Technical File and documented summary of the correction calculations
should be submitted to the verifier. In cases where the NOx Technical File has not been
approved at the time of the application for initial survey, the test reports provided by
manufacturers should be used. In this case, at the time of the sea trial verification, a copy of
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the approved NOxTechnical File and documented summary of the correction calculations
should be submitted to the verifier. In the case that gas fuel is determined as primary fuel in
accordance with paragraph 4.2.3 and that installed engine(s) 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.

Note: SFC in the NOx Technical File are the values of a parent engine, and the use of such
value of SFC for the EEDI calculation for member engines may have the following technical
issues for further consideration:

A the definition of "member engines" given in the NOx Technical File is broad and
specification of engines belonging to the same group/family may vary; and

2 the rate of NOx emission of the parent engine is the highest in the group/family — i.e.
CO2 emission, which is in the trade-off relationship with NOx emission, can be lower
than the other engines in the group/family.

4.2.5  For ships to which regulation 21 of MARPOL Annex VI applies, the power curves used
for the preliminary verification at the design stage should be based on reliable results of tank
tests. A tank test for an individual ship may be omitted based on technical justifications such
as availability of the results of tank tests for ships of the same type. In addition, the omission
of tank tests is acceptable for a ship for which sea trials will be carried out under the condition
as specified in paragraph 2.2.2 of the EEDI Calculation Guidelines, upon agreement of the
shipowner and shipbuilder and with the approval of the verifier. To ensure the quality of tank
tests, the ITTC quality system should be taken into account. Model tank tests should be
witnessed by the verifier.

Note: It would be desirable in the future that an organization conducting a tank test be
authorized.

4.2.6  The verifier may request further information from the submitter, in addition to that
contained in the EEDI Technical File, as necessary, to examine the calculation process of the
attained EEDI. For the estimation of the ship speed at the design stage much depends on each
shipbuilder's experience, and it may not be practicable for any person/organization other than
the shipbuilder to fully examine the technical aspects of experience-based parameters, such
as the roughness coefficient and wake scaling coefficient. Therefore, the preliminary
verification should focus on the calculation process of the attained EEDI to ensure that it is
technically sound and reasonable and follows regulation 20 of MARPOL Annex VI and the
EEDI Calculation Guidelines.

Note 1: A possible way forward for more robust verification is to establish a standard
methodology of deriving the ship speed from the outcome of tank tests, by setting standard
values for experience-based correction factors such as roughness coefficient and wake
scaling coefficient. In this way, ship-by-ship performance comparisons could be made more
objectively by excluding the possibility of arbitrary setting of experience-based parameters.
If such standardization is sought, this would have an implication on how the ship speed
adjustment based on sea trial results should be conducted, in accordance with
paragraph 4.3.8 of these Guidelines.

Note 2: A joint industry standard to support the method and role of the verifier is expected to
be developed.
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4.2.7  Additional information that the verifier may request the submitter to provide includes,
but is not limited to:

A1 descriptions of a tank test facility; this should include the name of the facility,
the particulars of tanks and towing equipment, and the records of calibration
of each monitoring equipment;

2 lines of a model ship and an actual ship for the verification of the
appropriateness of the tank test; the lines (sheer plan, body plan and
half-breadth plan) should be detailed enough to demonstrate the similarity
between the model ship and the actual ship;

3 lightweight of the ship and displacement table for the verification of the
deadweight;
A4 detailed report on the method and results of the tank test; this should include

at least the tank test results at sea trial condition and under the condition as
specified in paragraph 2.2.2 of the EEDI Calculation Guidelines;

5 detailed calculation process of the ship speed, which should include the basis
for the estimation of experience-based parameters such as roughness
coefficient and wake scaling coefficient;

.6 reasons for exempting a tank test, if applicable; this should include lines and
tank test results of ships of the same type, and the comparison of the
principal particulars of such ships and the ship in question. Appropriate
technical justification should be provided, explaining why the tank test is
unnecessary; and

e for LNG carriers, detailed calculation process of Pag and SFCsteamTurbine-
4.2.8 The verifier should issue the report on the Preliminary Verification of the EEDI after it
has verified the attained EEDI at the design stage, in accordance with paragraphs 4.1 and 4.2
of these Guidelines.

4.3 Final verification of the attained EEDI at sea trial

4.3.1 Seatrial conditions should be set as the conditions specified in paragraph 2.2.2 of the
EEDI Calculation Guidelines, if possible.

4.3.2  Prior to the sea trial, the following documents should be submitted to the verifier: a
description of the test procedure to be used for the speed trial, the final displacement table and
the measured lightweight, or a copy of the survey report of deadweight, as well as a copy of
the NOx Technical File, as necessary. The test procedure should include, as a minimum,
descriptions of all necessary items to be measured and corresponding measurement methods
to be used for developing power curves under the sea trial condition.

433 The verifier should attend the sea trial and confirm:

A1 propulsion and power supply system, particulars of the engines or steam
turbines, and other relevant items described in the EEDI Technical File;

2 draught and trim;

3 sea conditions;
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A4 ship speed; and
5 shaft power and RPM.

4.3.4  Draught and trim should be confirmed by the draught measurements taken prior to
the sea trial. The draught and trim should be as close as practical to those at the assumed
conditions used for estimating the power curves.

4.3.5 Sea conditions should be measured in accordance with ITTC Recommended
Procedure 7.5-04-01-01.1 Speed and Power Trials 2017 or ISO 15016:2015.

4.3.6 Ship speed should be measured in accordance with ITTC Recommended
Procedure 7.5-04-01-01.1 Speed and Power Trials 2017 or ISO 15016:2015, and at more than
two points of which range includes the power of the main engine as specified in
paragraph 2.2.5 of the EEDI Calculation Guidelines.

4.3.7 The main engine output, shaft power of propeller shaft (for LNG carriers having diesel
electric propulsion system) or steam turbine output (for LNG carrier having steam turbine
propulsion system) should be measured by shaft power meter or a method which the engine
manufacturer recommends and the verifier approves. Other methods may be acceptable upon
agreement of the shipowner and shipbuilder and with the approval of the verifier.

4.3.8 The submitter should develop power curves based on the measured ship speed and
the measured output of the main engine at sea trial. For the development of the power curves,
the submitter should calibrate the measured ship speed, if necessary, by taking into account
the effects of wind, current, waves, shallow water, displacement, water temperature and water
density in accordance with ITTC Recommended Procedure 7.5-04-01-01.2 Speed and Power
Trials 2017 or ISO 15016:2015. Upon agreement with the shipowner, the submitter should
submit a report on the speed trials including details of the power curve development to the
verifier for verification.

4.3.9 The submitter should compare the power curves obtained as a result of the sea trial
and the estimated power curves at the design stage. In case differences are observed, the
attained EEDI should be recalculated, as necessary, in accordance with the following:

A for ships for which sea trial is conducted under the condition as specified in
paragraph 2.2.2 of the EEDI Calculation Guidelines: the attained EEDI
should be recalculated using the measured ship speed at sea trial at the
power of the main engine as specified in paragraph 2.2.5 of the EEDI
Calculation Guidelines; and

2 for ships for which sea trial cannot be conducted under the condition as
specified in paragraph 2.2.2 of the EEDI Calculation Guidelines: if the
measured ship speed at the power of the main engine as specified in
paragraph 2.2.5 of the EEDI Calculation Guidelines at the sea trial conditions
is different from the expected ship speed on the power curve at the
corresponding condition, the shipbuilder should recalculate the attained
EEDI by adjusting ship speed under the condition as specified in
paragraph 2.2.2 of the EEDI Calculation Guidelines by an appropriate
correction method that is agreed by the verifier.
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3 An example of the scheme of conversion from trial condition to EEDI
condition at EEDI power is given as follows:

Vet is obtained from the results of the sea trials at trial condition using the
speed-power curves predicted by the tank tests. The tank tests shall be
carried out at both draughts: trial condition corresponding to that of the S/P
trials and EEDI condition. For trial conditions the power ratio or between
model test prediction and sea trial result is calculated for constant ship
speed. Ship speed from model test prediction for EEDI condition at EEDI

power multiplied with op iS Vier.

P

__ " Trial,P
OCP =

I:)TriaI,S
where:

I:)T
Pr

rial,p - power at trial condition predicted by the tank tests

rial,s - power at trial condition obtained by the S/P trials

Qp: power ratio

4 Figure 2 shows an example of the scheme of conversion to derive the
resulting ship speed at EEDI condition (V,, ) at EEDI power.

Power

EEDI condition Trial condition

1
1
MCR

NCR

ap * EEDI power

EEDI power
— Tank test Results
- Q- Sea Trial Results

Adjusted speed by the
Results of Sea trial

Ship Speed

Figure 2: An example of scheme of conversion from trial condition to EEDI
condition at EEDI power

Note: Further consideration would be necessary for speed adjustment methodology in
paragraphs 4.3.9.2 to 4.3.9.4 of these Guidelines. One of the concerns relates to a possible
situation where the power curve for sea trial condition is estimated in an excessively
conservative manner (i.e. power curve is shifted in a leftward direction) with the intention to
get an upward adjustment of the ship speed by making the measured ship speed at sea trial
easily exceed the lower-estimated speed for sea trial condition at design stage.
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4.3.10 In cases where the finally determined deadweight/gross tonnage differs from the
designed deadweight/gross tonnage used in the EEDI calculation during the preliminary
verification, the submitter should recalculate the attained EEDI using the finally determined
deadweight/gross tonnage. The finally determined gross tonnage should be confirmed in the
Tonnage Certificate of the ship.

4.3.11 The electrical efficiency 7 should be taken as 91.3% for the purpose of calculating
the attained EEDI. Alternatively, if a value of more than 91.3% is to be applied, 7 should be
obtained by measurement and verified by a method approved by the verifier.

4.3.12 In case where the attained EEDI is calculated at the preliminary verification by using
SFC based on the manufacturer's test report, due to the non-availability at that time of the
approved NOx Technical File, the EEDI should be recalculated by using SFC in the approved
NOx Technical File. Also, for steam turbines, the EEDI should be recalculated by using SFC
confirmed by the Administration, or an organization recognized by the Administration, at the
sea trial.

4.3.13 The EEDI Technical File should be revised, as necessary, by taking into account the
results of sea trials. Such revision should include, as applicable, the adjusted power curve
based on the results of sea trials (hamely, modified ship speed under the condition as specified
in paragraph 2.2.2 of the EEDI Calculation Guidelines), the finally determined
deadweight/gross tonnage, n for LNG carriers having diesel electric propulsion system and
SFC described in the approved NOx Technical File, and the recalculated attained EEDI based
on these modifications.

4.3.14 The EEDI Technical File, if revised, should be submitted to the verifier for confirmation
that the (revised) attained EEDI is calculated in accordance with regulation 20 of MARPOL
Annex VI and the EEDI Calculation Guidelines.

4.4 Verification of the attained EEDI in case of major conversion

4.4.1 In cases of a major conversion of a ship, the shipowner should submit to a verifier an
application for an additional survey with the EEDI Technical File duly revised, based on the
conversion made and other relevant background documents.

4.4.2 The background documents should include as a minimum, but are not limited to:
A details of the conversion;

2 EEDI parameters changed after the conversion and the technical
justifications for each respective parameter;

3 reasons for other changes made in the EEDI Technical File, if any; and

4 calculated value of the attained EEDI with the calculation summary, which
should contain, as a minimum, each value of the calculation parameters
and the calculation process used to determine the attained EEDI after
the conversion.

4.43 The verifier should review the revised EEDI Technical File and other documents
submitted and verify the calculation process of the attained EEDI to ensure that it is technically
sound and reasonable and follows regulation 20 of MARPOL Annex VI and the EEDI
Calculation Guidelines.

4.4.4  For verification of the attained EEDI after a conversion, speed trials of the ship are
required, as necessary.
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APPENDIX 1

SAMPLE OF EEDI TECHNICAL FILE

1 Data

11 General information
Shipbuilder JAPAN Shipbuilding Company
Hull no. 12345
IMO no. 94111XX
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 150,000 tons
draught

1.3 Main engine
Manufacturer JAPAN Heavy Industries Ltd.
Type 6J70A
Maximum continuous rating (MCR) 15,000 kW x 80 rpm
SFC at 75% MCR 165.0 g/kWh
Number of sets 1
Fuel type Diesel Qil

1.4 Auxiliary engine
Manufacturer JAPAN Diesel Ltd.
Type 5J-200
Maximum continuous rating (MCR) 600 kW x 900 rpm
SFC at 50% MCR 220.0 g/kWh
Number of sets 3
Fuel type Diesel Qil

15 Ship speed
Ship speed in deep water at summer
load line draught at 75% of MCR 14.25 knots
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2 Power curves

The power curves estimated at the design stage and modified after the speed trials are shown
in figure 2.1.

17,000

15,000 | summer load draught /

13.000 } 14.25 knot — / /

75% of MCR

11,000 // /

/

9,000
/ Trial Condition

7,000 /

BHP / kW

5,000
12 13 14 15 16 17

Speed /knots

Figure 2.1: Power curves
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3 Overview of propulsion system and electric power supply system

3.1 Propulsion system

3.1.1  Main engine

Refer to paragraph 1.3 of this appendix.

3.1.2  Propeller

Type Fixed pitch propeller
Diameter 7.0m
Number of blades 4

Number of sets 1

3.2 Electric power supply system

3.2.1  Auxiliary engines
Refer to paragraph 1.4 of this appendix.

3.2.2  Main generators

Manufacturer JAPAN Electric
Rated output 560 kW (700 kVA) x 900 rpm
Voltage AC 450V

Number of sets 3

AUXILIARY ENGINES

!

SWITCHBOARD

\ 4

BALLAST PUMPS

A\ 4

M/E PUMPS

= |ACCOMMODATION

i O MAIN ENGINE

Figure 3.1: Schematic figure of propulsion and electric power supply system
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4 Estimation process of power curves at design stage

Power curves are estimated based on model test results. The flow of the estimation process

is shown below.
< Ship design >

i Tank tests :
i Resistance test Self-propulsion test Propeller open :
! water test '
Estimation of Estimation of Egtlgfg;o; gfn
resistance of full self-propulsion P pwater P
scale ship factors characteristics

Calculation of
propulsion power of
full scale ship

|
Speed and
power curves

Figure 4.1: Flow-chart of process for estimating power curves

5 Description of energy saving equipment

5.1 Energy saving equipment the effects of which are expressed as Paeeriij and/or Pes in
the EEDI calculation formula

N/A

5.2 Other energy saving equipment

(Example)

5.2.1 Rudder fins

5.2.2  Propeller boss cap fins

(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.)
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6 Calculated value of attained EEDI

6.1 Basic data

: . Speed Ve
Type of ship Capacity DWT (knots)
Bulk Carrier 150,000 14.25
6.2 Main engine
MCRwme SFCue
(kW) Shaft gen. Pme (kW) | Type of fuel Cruve (g/kWh)
15,000 N/A 11,250 Diesel Oil 3.206 165.0
6.3 Auxiliary engines
SFCae
625 Diesel Oil 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 EEDI

M nME
(H fj}( 2 Pueq) " Cewmeg) - SFCME(i)J +(Pag - Crae - SFCag)
i i=1
fi- fc -Capacity o fw-Vret
M nPTI neff neff
H fj ’ Z PPTI(i) - Z feff(i) : PAEeff(i) Crae - SFCae —[Z feff(i) : F)eff(i) Y OFE SFCMEJ
= i= i1

j=1 =

+

fi- fc-Capacity - fw-Vrer

_ 1x(11250x3.206x1650)+ (625x 3.206x 220.0)+ 0—0
1.1-150000-1-14.25

=299 (g-CO,/ton-mile)

attained EEDI: 2.99 g-CO»/ton mile
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7 Calculated value of attained EEDIyeather
7.1 Representative sea conditions
Mean wind Mean wind Significant | Mean wave | Mean wave
speed direction wave height period direction
BF6 12.6 (m/s) 0 (deg.)* 3.0 (m) 6.7 (S) 0 (deg.)*
* Heading direction of wind/wave in relation to the ship's heading, i.e. 0 (deg.) means the ship is heading

directly into the wind.

7.2 Calculated weather factor, fu
[ fu | 0.900 |
7.3 Calculated value of attained EEDlweather

attained EEDIweather: 3.32 g-CO»/ton mile
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APPENDIX 2

GUIDELINES FOR VALIDATION OF ELECTRIC POWER TABLES FOR EEDI (EPT-EEDI)

1 INTRODUCTION

The purpose of these Guidelines is to assist recognized organizations in the validation of
Electric Power Tables (EPT) for the calculation of the Energy Efficiency Design Index (EEDI)
for ships. As such, these Guidelines support the implementation of the EEDI Calculation
Guidelines and the Guidelines on survey and certification of the Energy Efficiency Design
Index (EEDI). These Guidelines will also assist shipowners, shipbuilders, ship designers and
manufacturers in relation to aspects of the development of more energy efficient ships and
also in understanding the procedures for the EPT-EEDI validation.

2 OBJECTIVES

These Guidelines provide a framework for the uniform application of the EPT-EEDI validation
process for ships for which required auxiliary engine power is calculated under paragraph
2.2.5.7 of the EEDI Calculation Guidelines.

3 DEFINITIONS

3.1 Applicant means an organization, primarily a shipbuilder or a ship designer, which
requests the EPT-EEDI validation in accordance with these Guidelines.

3.2 Validator means a recognized organization which conducts the EPT-EEDI validation
in accordance with these Guidelines.

3.3 Validation for the purpose of these Guidelines means review of submitted documents
and survey during construction and sea trials.

3.4 Standard EPT-EEDI-Form refers to the layout given in appendix 3, containing the
EPT-EEDI results that will be the subject of validation. Other supporting documents submitted
for this purpose will be used as reference only and will not be subject to validation.

3.5 Pae herein is defined as per the definition in paragraph 2.2.5.6 of the EEDI Calculation
Guidelines.

3.6 Ship service and engine-room loads refer to all the load groups which are needed for
the hull, deck, navigation and safety services, propulsion and auxiliary engine services,
engine-room ventilation and auxiliaries and ship's general services.

3.7 Diversity factor is the ratio of the "total installed load power" and the "actual load
power" for continuous loads and intermittent loads. This factor is equivalent to the product of
service factors for load, duty and time.

4 APPLICATION

4.1 These Guidelines are applicable to ships as stipulated in paragraph 2.2.5.7 of the
EEDI Calculation Guidelines.

4.2 These Guidelines should be applied to new ships for which an application for an
EPT-EEDI validation has been submitted to a validator.
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4.3 The steps of the validation process include:
A1 review of documents during the design stage:
A check if all relevant loads are listed in the EPT;
.2 check if reasonable service factors are used; and
3 check the correctness of the Pae calculation based on the data

given in the EPT;

2 survey of installed systems and components during construction stage:

A1 check if a randomly selected set of installed systems and
components are correctly listed with their characteristics in the EPT;
and

.3 survey of sea trials:
A1 check if selected units/loads specified in EPT are observed.
5 SUPPORTING DOCUMENTS
5.1 The applicant should provide as a minimum the ship electric balance load analysis.
5.2 Such information may contain shipbuilders' confidential information. Therefore, after

the validation, the validator should return all or part of such information to the applicant at the
applicant's request.

5.3 A special EEDI condition during sea trials may be needed and defined for each ship
and included in the sea trial schedule. For this condition, a special column should be inserted
into the EPT.

6 PROCEDURES FOR VALIDATION

6.1 General

Pae should be calculated in accordance with the EPT-EEDI Calculation Guidelines. EPT-EEDI

validation should be conducted in two stages: preliminary validation at the design stage and
final validation during sea trials. The validation process is presented in figure 6.1.

I\CIRC\MEPC\01\MEPC.1-CIRC.855-Rev.2.docx



MEPC.1/Circ.855/Rev.2
Annex, page 19

Applicant Validator
(Primarily shipbuilder or ship designer) (Recognized organization such as
l' class society)

Development of electric load analysis

. ! Preliminary validation
Application for EPT-EEDI _»| (Preliminary ship electric load analysis and
preliminary validation supporting documents)

Issuance of preliminary validation

certificate
Preparation and submission of final
EPT-EEDI
1 Check of consistency of preliminary
Modification of EPT-EEDI and final EPT
T
Preparation of data for final validation
at seatrials L
A

_| Final validation at sea trials by check of
predicted power requirements

+

Issuance of final validation certificate

Submission of EPT-EEDI certificate for
EEDI verification

Figure 6.1: Basic flow of EPT-EEDI validation process
6.2 Preliminary validation at the design stage

6.2.1  For the preliminary validation at the design stage, the applicant should submit to a
validator an application for the validation of EPT-EEDI, inclusive of the EPT-EEDI Form, and
all the relevant and necessary information for the validation as supporting documents.

6.2.2 The applicant should supply as a minimum the supporting data and information, as
specified in appendix A (to be developed).

6.2.3  The validator may request from the applicant additional information to that contained
in these Guidelines, as necessary, to enable the validator to examine the calculation process
of the EPT-EEDI. The estimation of the ship EPT-EEDI at the design stage depends on each
applicant's experience, and it may not be practicable to fully examine the technical aspects
and details of each machinery component. Therefore, the preliminary validation should focus
on the calculation process of the EPT-EEDI that should follow best marine practices.

Note: A possible way forward for more robust validation is to establish a standard methodology
of deriving the ship EPT by setting standard formats as agreed and used by industry.
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6.3 Final validation

6.3.1 The final validation process should as a minimum include a check of the ship electric
load analysis to ensure that all electric consumers are listed. Their specific data and the
calculations in the power table itself are correct and are supported by sea trial results.
If necessary, additional information has to be requested.

6.3.2 For the final validation, the applicant should revise the EPT-EEDI Form and
supporting documents as necessary, by taking into account the characteristics of the
machinery and other electrical loads actually installed on board the ship. The EEDI condition
at sea trials should be defined and the expected power requirements in these conditions
documented in the EPT. Any changes within the EPT from design stage to construction stage
should be highlighted by the shipyard.

6.3.3  The preparation for the final validation includes a desk top check comprising:

A1 consistency of preliminary and final EPT;

2 changes of service factors (compared to the preliminary validation);

.3 all electric consumers are listed;

4 their specific data and the calculations in the power table itself are correct; and
5 in case of doubt, component specification data is checked in addition.

6.3.4 A survey prior to sea trials is performed to ensure that machinery characteristics and
data as well as other electric loads comply with those recorded in the supporting documents.
This survey does not cover the complete installation but selects randomly a number of
samples.

6.3.5 For the purpose of sea trial validation, the surveyor will check the data of selected
systems and/or components given in the special column added to the EPT for this purpose or
the predicted overall value of electric load by means of practicable measurements with the
installed measurement devices.

7 ISSUANCE OF THE EPT-EEDI STATEMENT OF VALIDATION

7.1 The validator should stamp the EPT-EEDI Form as "Noted" having validated the
EPT-EEDI in the preliminary validation stage, in accordance with these Guidelines.

7.2 The validator should stamp the EPT-EEDI Form as "Endorsed" having validated the
final EPT-EEDI in the final validation stage in accordance with these Guidelines.
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APPENDIX 3

ELECTRIC POWER TABLE FORM FOR ENERGY EFFICIENCY DESIGN INDEX
(EPT-EEDI FORM) AND STATEMENT OF VALIDATION

Ship ID:
IMO no.:
Ship's name:
Shipyard:
Hull no.:

Applicant: Validation stage:

Name: |:| Preliminary validation
Address:

|:| Final validation

Summary results of EPT-EEDI

Seagoing condition
Load group EEDI_ Calculation gwdt_allnes Remarks
Continuous Intermittent
load (kW) load (kW)
Ship service and engine-room loads
Accommodation and cargo loads
Total installed load
Diversity factor
Normal seagoing load
Weighted average efficiency of generators
Pae
Supporting documents
Title ID or remarks

Validator details:
Organization:
Address:

This is to certify that the above-mentioned electrical loads and supporting documents have
been reviewed in accordance with EPT-EEDI Validation Guidelines and the review shows
a reasonable confidence for use of the above Pae in EEDI calculations.

Date of review: Statement of validation no.

This statement is valid on condition that the electric power characteristics of the ship do not change.
Signature of Validator

Printed name:
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GUIDANCE ON THE DEVELOPMENT OF A SHIP IMPLEMENTATION PLAN FOR THE
CONSISTENT IMPLEMENTATION OF THE 0.50% SULPHUR LIMIT
UNDER MARPOL ANNEX VI

1 The Marine Environment Protection Committee, at its seventy-third session
(22 to 26 October 2018), approved the Guidance on the development of a ship implementation
plan for the consistent implementation of the 0.50% sulphur limit under MARPOL Annex VI, as
set out in the annex.

2 Member Governments are invited to bring the annexed Guidance to the attention of

their Administration, industry, relevant shipping organizations, shipping companies and other
stakeholders concerned.
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ANNEX

GUIDANCE ON THE DEVELOPMENT OF A SHIP IMPLEMENTATION PLAN
FOR THE CONSISTENT IMPLEMENTATION OF
THE 0.50% SULPHUR LIMIT UNDER MARPOL ANNEX VI

Introduction

1 MEPC 70 agreed to "1 January 2020" as the effective date of implementation for ships
to comply with global 0.50% m/m sulphur content of fuel oil requirement and adopted
resolution MEPC.280(70) on the Effective date of implementation of the fuel oil standard in
regulation 14.1.3 of MARPOL Annex VI'.

2 In this context, MEPC 73 agreed that Administrations should encourage ships flying
their flag to develop implementation plans, outlining how the ship may prepare in order to
comply with the required sulphur content limit of 0.50% by 1 January 2020. The plan could be
complemented with a record of actions taken by the ship in order to be compliant by the
applicable date.

3 Regulation 18.2.3 of MARPOL Annex VI requires a Party to take into account all
relevant circumstances and the evidence presented to determine the action to take, including
not taking control measures. Administrations and port State control authorities may take into
account the implementation plan when verifying compliance with the 0.50% sulphur limit
requirement.

4 A ship implementation plan is not a mandatory requirement. A lack of a ship
implementation plan or an incomplete ship implementation plan should not be considered as
"clear grounds" for a more detailed inspection.

Ship implementation plan for the consistent implementation of 0.50% sulphur limit
under MARPOL Annex VI

5 The ship implementation plan for 2020 could cover various items relevant for the
specific ship, including, as appropriate, but not limited to:

A risk assessment and mitigation plan (impact of new fuels);

2 fuel oil system modifications and tank cleaning (if needed);

3 fuel oil capacity and segregation capability;

4 procurement of compliant fuel,

5 fuel oil changeover plan (conventional residual fuel oils to 0.50% sulphur

compliant fuel oil); and

.6 documentation and reporting.

1 Amendments to regulation 14.1.3 of MARPOL Annex VI were adopted by MEPC 73 (October 2018).
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Issues relating to use of sulphur compliant fuel oil

6 All fuel oil supplied to a ship shall comply with regulation 18.3 of MARPOL Annex VI
and chapter 11/2 of SOLAS. Furthermore, ship operators could consider ordering fuel oil
specified in accordance with the 1ISO 8217 marine fuel standard. The following potential
fuel-related issues may need to be assessed and addressed by ships in preparation for and
implementation of the 0.50% sulphur limit requirement:

A technical capability of ships to handle different types of fuel (e.g. suitability of
fuel pumps to handle both higher and lower viscosity fuels, restrictions on
fuels suitable for use in a ship's boilers, particularly the use of distillate fuels
in large marine boilers);

2 compatibility of different types of fuels e.g. when paraffinic and aromatic fuels
containing asphaltenes are commingled in bunkering or fuel oil changeover;

.3 handling sulphur non-compliant fuels in the event of non-availability of
sulphur compliant fuels; and

4 crew preparedness including possible training with changeover procedures
during fuel switching from residual fuel oil to 0.50% compliant fuel oils.

7 The ship implementation plan could be used as the appropriate tool to identify any
specific safety risks related to sulphur compliant fuel oil, as may be relevant to the ship, and to
develop an appropriate action plan for the Company to address and mitigate the concerns
identified. Examples should include:

A procedures to segregate different types of fuel and fuels from different
sources;
2 detailed procedures for compatibility testing and segregating fuels from

different sources until compatibility can be confirmed;

.3 procedures to changeover from one type of fuel to another or a fuel oil that
is known to be incompatible with another fuel oil;

4 plans to address any mechanical constraints with respect to handling specific
fuels, including ensuring that minimum/maximum characteristics of fuel oil as
identified in ISO 8217 can be safely handled on board the ship; and

5 procedures to verify machinery performance on fuel oil with characteristics
with which the ship does not have prior experience.

8 A ship implementation plan for the consistent implementation of the 0.50% sulphur limit
under MARPOL Annex VI is recommended to be developed based on the indicative example
as set out in appendix 1.

9 The plan could take into account the issues identified in:

A appendix 2: additional guidance on development of ship implementation plan
(impact on machinery systems); and

2 appendix 3: additional guidance on development of ship implementation plan
(tank cleaning).

I\CIRC\MEPC\01\MEPC.1-CIRC.878.docx



MEPC.1/Circ.878
Annex, page 3

APPENDIX 1
INDICATIVE EXAMPLE FOR SHIP IMPLEMENTATION PLAN FOR ACHIEVING

COMPLIANCE WITH THE 0.50% SULPHUR LIMIT ENTERING INTO FORCE ON
1 JANUARY 2020 USING COMPLIANT FUEL OIL ONLY

Particulars of ship

1. Name of ship:
2. Distinctive number or letters:
3. IMO Number:

Planning and preparation (before 1 January 2020)
1 Risk assessment and mitigation plan

1.1 Risk assessment (impact of new fuels): YES/NO
1.2 Linked to onboard SMS  YES/NO

2 Fuel oil system modifications and tank cleaning (if needed)

2.1 Schedule for meeting with manufacturers and/or classification societies:

2.2 Structural Modifications (installation of fuel oil systems/tankage) required:
YES/NO/NOT APPLICABLE

If YES, then:
2.2.1  Fuel oil storage system:

Description of modification:
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Details of yard booking (as applicable), time schedules etc.:

Estimated date of completion of modification:
2.2.2  Fuel transfer, filtration and delivery systems:

Description of modification:

Details of yard booking (as applicable), time schedules etc.:

Estimated date of completion of modification:
2.2.3  Combustion equipment:

Description of modification:

Details of yard booking (as applicable), time schedules etc.:

Estimated date of completion of modification:
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2.3 Tank cleaning required: YES/NO/NOT APPLICABLE
If YES, then:

Details of cleaning schedule (including, yard booking, time schedules etc., if
applicable):

Estimated date of completion of cleaning:
3 Fuel oil capacity and segregation capability:
Following any required modifications as per Section 2:

3.1 Expected number of bunker tanks designated to store 0.50% sulphur
compliant fuel oil:

3.2 Expected total storage capacity (m?) for 0.50% sulphur compliant fuel oil:

3.3 Expected number of bunker tanks designated to store 0.10% sulphur
compliant fuel oil:

3.4 Expected total storage capacity (m?) for 0.10% sulphur compliant fuel oil:

3.5 Approximate total fuel oil content (m?) in the fuel oil transfer, purification and
delivery systems:

4 Procurement of compliant fuel oil

4.1 Details of fuel purchasing procedure to source compliant fuels, including
procedures in cases where compliant fuel oil is not readily available:

4.2 Estimated date for bunkering compliant fuel oil, not later than 24:00hrs
31 December 2019:

4.3 If fuel arranged by charterer, is there an intention to accept charter party
contracts that do not have a specified obligation to provide compliant fuel oil
after 1 June 2019 or other date to be identified: YES/NO
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If YES, then:

Details of alternate steps taken to ensure that the charter party provides timely
delivery of compliant fuel:

4.4 Is there confirmation from bunker supplier(s) to provide compliant fuel oil on
the specified date: YES/NO
If NO, then:

Details of alternate steps taken to ensure timely availability of compliant fuel oil:

4.5

Details of arrangements (if any planned) to dispose of any remaining
non-compliant fuel oil:

5 Fuel oil

5.1

5.2

5.3

54

changeover plan

Consider whether a ship-specific fuel changeover plan is to be made
available. The plan should include measures to offload or consume any
remaining non-compliant fuel oil. The plan should also demonstrate how the
ship intends to ensure that all its combustion units will be using compliant
fuel oil no later than 1 January 2020.

As per the ship-specific fuel changeover plan, the maximum time period
required to changeover the ship's fuel oil system to use compliant fuel oil at
all combustion units:

Expected date and approximate time of completion of the above-mentioned
changeover procedure:

Consider availability of adequately trained officers and crew familiar with the
ship's fuel system and fuel changeover procedures to carry out the fuel oil
changeover procedure. If this cannot be confirmed, then consider whether
there is a sufficient amount of time dedicated for ship-specific familiarization
and training of new officers and crew.
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6 Documentation and reporting

6.1 If there are modifications planned as per section 2, related documents
including the shipboard fuel oil tank management plans and stability and trim
booklets should be consequently updated.

6.2 The implementation plan could be kept on board and updated as applicable.

6.3 If when following the implementation plan the ship has to bunker and use
non-compliant fuel oil due to unavailability of compliant fuel oil safe for use
on board the ship, steps to limit the impact of using non-compliant fuel olil
could be:

6.4 The ship should have a procedure for Fuel Oil Non-Availability Reporting
(FONAR). The master and chief engineer should be conversant about when
and how FONAR should be used and who it should be reported to.
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APPENDIX 2

ADDITIONAL GUIDANCE FOR DEVELOPMENT OF THE SHIP IMPLEMENTATION PLAN
(IMPACT ON MACHINERY SYSTEMS)

1 Ships are advised to assess potential impact on machinery systems with the use of
distillates and fuel oil blends and prepare ships in consultation with chief engineers, equipment
manufacturers and suppliers.

2 The ship tank configuration and fuel system may require adjustments. A fully
segregated fuel system for distillate fuels and blended fuels is recommended because they
may require special attention. Ship tank configuration and segregated fuel system will also
allow for better management of potentially incompatible fuels.

Distillates

3 If distillates have been chosen as the option for compliance the following may be
considered:

A1 a decrease in fuel oil viscosity may cause an increase in fuel oil leakage
between the fuel pump plunger and barrel of diesel engines. Internal
leakages in the fuel injection system may result in reduced fuel pressure to
the engine, which may have consequences for the engine performance
(e.g. starting of the engine). Equipment makers' recommendations should be
consulted, and adequate testing, maintenance and possible installation of
coolers etc. may be performed;

2 shipowners may also consider installing fuel pumps and injection nozzles,
suitable to fuel oil with low viscosity. Fuel oil with too low viscosity may lead
to increased wear or seizure of fuel oil pumps. Engine and boilermakers
should be consulted to ensure its safe and efficient operation. Implications
for validity of NOx certification (EIAPP Certificate) should be considered,;

.3 while some compliant fuels may not require heating, others, including some
distillates, will require heating. It would therefore be prudent to review heating
arrangements for distillate fuels on board and, where appropriate, maintain
the existing heating arrangements; and

A in some locations, bunker suppliers may only be able to offer automotive
diesel fuel containing biodiesel (FAME) in accordance with the
ISO 8217-2017 Standard which provides a marine biodiesel specification
(DFA/DFB) with up to 7.0% by volume of FAME. CIMAC has provided a
"Guideline for Ship Owners and Operators on Managing Distillate Fuels up
to 7.0 % v/v Fame (Biodiesel)".?

4 In view of paragraph 3.3 manufacturers of engines and equipment such as oily water
separators, overboard discharge monitors, filters and coalescers, etc. need to be consulted to
confirm ability to handle biodiesel blends up to 7% v/v.

5 Also, some parts of the fuel oil supply system, i.e. fuel pumps, pipefittings and gaskets
may need to be overhauled to ensure integrity.

2 https://www.cimac.com/cms/upload/workinggroups/WG7/CIMAC_WG7_Guideline_for_Ship_Owners_and_Oper
ators_on_Managing_Distillate_Fuels_May_2013.pdf
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Blended residual fuels

6 New blended 0.50% sulphur fuel oil as and when offered could provide an alternative
to conventional distillate fuel such as Marine Distillate Fuel.

7 When using such new blended sulphur fuel oils, the technical specification of such
fuels are (a) either within the limits specified by 1SO 8217 or are (b) issued with formal
documentation indicating no objection to its use by the engine/boiler makers.

8 Before purchasing a new fuel oil product, operators should carefully consider the
specific technical and operational challenges that this type of fuel oil may have and, where
necessary, contact the fuel oil supplier or Original Equipment Manufacturer (OEM) for the
considerations to be made to ensure safe operation.

9 Densities of these fuel oils are in general lower than conventional residual fuel oils.
This may require adjustment of centrifuges to ensure adequate cleaning of the fuel oil.

Cold flow

10 Since most distillate fuels do not require heating (in fact, typically, heating is not
recommended due to the low viscosity of these products), the fuel's cold flow properties
become a potential handling/storage challenge, especially when operating in colder regions.

11 It is however possible to successfully manage cold flow properties through good fuel
management, from procurement to technical operation, by considering the following:

A1 where the ship will be operating;

2 where the risk is higher of getting fuels with poor cold flow properties;

.3 can the required cold flow properties be specified in the fuel contract;

4 what is the actual low-temperature flow properties of the bunkered fuel; and
5 which actions have to be taken in order to safely consume the bunkered fuel

(e.g. tank and filter heating).
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APPENDIX 3

ADDITIONAL GUIDANCE FOR DEVELOPMENT OF THE SHIP IMPLEMENTATION PLAN
(TANK CLEANING)

Introduction

1 Most ships will have been using high viscosity high sulphur fuel oil (HSFO) based
primarily on residual fuel oils. Such fuels tend to adhere to the inside of fuel tanks forming
layers of semi-solid substances containing sediments and asphaltenic sludge; such residues
will also typically have solidified and settled in various parts of the fuel oil service system
including pipelines, settling and service tanks.

2 The ship operator may choose to clean the fuel oil tanks of these residues before
loading compliant fuel prior to 1 January 2020 based on the following considerations.

3 Some of the fuels complying with the 0.50% sulphur limit are expected to be very
paraffinic due to crude sources of blending components and also a high content of distillate
components. If such fuels are loaded into HSFO fuel tanks that have not been cleaned, there
is a possibility that they could dissolve and dislodge sediments and asphaltenic sludge in
storage tanks, settling tanks and pipelines, potentially leading to purifier and filter operational
issues and in extreme cases fuel starvation resulting in loss of power.

4 Alternatively, ships have been using ship specific changeover procedures to
effectively and safely load on top of existing fuel oil and gradually flushing through the fuel
system until the sulphur content in the fuel oil is at a compliant level.

5 Should the ship operator determine it is appropriate to clean the ship's fuel oil tanks
and system, the following considerations may need to be taken into account when making
arrangements for tank cleaning.

Options for tank cleaning, approximate timelines and considerations

6 Fuel oil tanks are normally cleaned on a regular basis on ships to remove built-up
sediments and sludge, usually during dry docking and whenever inspections of the fuel tanks
are due. However, leading up to 1 January 2020, it would not be practicable for the majority of
the global fleet that has been running on HSFO and decided to opt for tank cleaning to undergo
dry docking during a very short period. Hence, other options for cleaning tanks and fuel oil
systems during service may need to be considered.

7 The time and work involved in cleaning HSFO tanks cannot be defined precisely, as
it will vary depending on how long it has been since the last time the tanks were cleaned, the
condition of the tank coating and the effectiveness of the cleaning process itself. The estimates
in this document may err on the side of caution as it is almost impossible to pinpoint at what
stage the ship's fuel oil system is sufficiently clean to guarantee compliance.

Manual cleaning during dry docking
8 Time required varies; it can be done in 2 to 4 days per tank. In addition to cleaning
tanks, all of the pipework in the fuel oil service system needs to be flushed through. Overall, it

may take 1 to 2 weeks.

9 A ship that has had all its fuel oil tanks and fuel system cleaned can start loading
compliant fuels and expect to be fully compliant right away.
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10 However, if only the tanks have been cleaned in dry dock, it could take 2 to 5 days to
flush through the pipework in the fuel oil service system to ensure full compliance with
the 0.50% sulphur limit.

Manual cleaning during service

11 If tanks are to be cleaned manually during service, risk assessment and safety
measures are paramount; refer to IMO resolution A.1050(27) on Revised recommendations
for entering enclosed spaces aboard ships.

12 Time required will vary depending on tank size and the number of tanks, how long it
has been since the last tank cleaning and the number of crew available to perform safe and
complete tank cleaning operations. Tank cleaning can be performed by the ship's crew and/or
by employing a riding crew for this purpose. It is always good practice to inspect the tank once
cleaned to check its condition and to inspect heating coils, conduct pressure tests and
undertake repairs as necessary.

13 If the cleaning is done by the ship's existing crew, it would likely take a minimum
of 4 days per tank. For an average tank, a week should be allowed. If employing a riding crew
to clean the tanks, if working in shifts, it would likely take a minimum of 2 days to clean a tank,
but 4 days per tank should be allowed.

14 Tanks need to be empty before they can be cleaned, hence the time needed to drain
tanks needs to be taken into account when estimating the overall time required.

15 In addition to cleaning tanks, all of the pipework in the fuel oil service system needs
to be flushed. Flushing the remaining pipework and fuel oil service system after all tanks have
been cleaned could take another 1 to 2 days.

16 The residues from tank cleaning should be retained on board until they can be
disposed of correctly or disposed to shore reception facilities.

Cleaning tanks in service with specialized additives

17 As an alternative to manual cleaning, consideration can be given to gradually cleaning
the sediments and asphaltenic sludge from HSFO tanks and fuel systems by dosing additives.
There are successful examples of this approach for ships that needed to reallocate HSFO
tanks to fuels complying with the 0.10% sulphur limit that took effect in ECAs in 2015.
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INTERNATIONAL CONVENTION FOR THE CONTROL AND MANAGEMENT
OF SHIPS' BALLAST WATER AND SEDIMENTS, 2004

Guidance on System Design Limitations of ballast water management systems
and their monitoring

1 The Marine Environment Protection Committee (MEPC), at its seventy-third session
(22 to 26 October 2018), approved the Guidance on System Design Limitations of ballast water
management systems and their monitoring developed by the PPR Sub-Committee at its fifth
session (5 to 9 February 2018), as set out in the annex.

2 Member Governments and international organizations are invited to bring the
annexed Guidance to the attention of all parties concerned.
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ANNEX

GUIDANCE ON SYSTEM DESIGN LIMITATIONS
OF BALLAST WATER MANAGEMENT SYSTEMS AND THEIR MONITORING

1 The purpose of this document is to expand on the information provided in the Code
for approval of ballast water management systems (BWMS Code) concerning the inclusion of
System Design Limitations (SDL) on the Type Approval Certificates of ballast water
management systems (BWMS).

2 With a view to increasing global consistency in the application of SDL and the
implementation of self-monitoring, this document also provides recommendations to
Administrations and manufacturers of BWMS concerning:

A potential SDL for the various types of technologies used in BWMS; and
2 self-monitoring parameters that may be associated with these SDL.
System Design Limitations approach

3 BWMS used to comply with the Convention are approved by the Administration taking
into account the BWMS Code. This Code include standardized tests (e.g. specifying salinity
ranges and other challenge water parameters) that are designed to demonstrate the proper
function of BWMS in these conditions, and thereby screen out those systems that would not
meet the ballast water performance standard described in regulation D-2.

4 However, an approved BWMS might not be appropriate for all ships or all situations.
Also, some ships need assurances that BWMS will be capable of operating in conditions that
are more challenging than those included in the standardized tests. The SDL approach is
intended to complement the standardized tests in the BWMS Code by providing validated
information on the conditions for which an individual BWMS is designed. This information is
communicated transparently on the Type Approval Certificate to stakeholders, such as the
shipowners who are required by the Convention to meet the D-2 standard during every ballast
water discharge and crew members who will operate BWMS.

5 SDLs should be identified and validated for each specific BWMS presented for
approval. The SDL approach provides a process to identify and provide information to the end
user on performance expectations for the system. The SDL approach has two objectives:

A1 to ensure that the performance of the BWMS has been transparently
assessed with respect to the known water quality and/or operational
parameters that are important to its proper function, including those that may
not otherwise be provided for in the Code;

2 to provide transparent oversight of manufacturer's BWMS performance
claims that may go beyond the specific criteria in the Code.

6 The term "System Design Limitations" refers to the physical and/or operational
limitations inherent in the design of the BWMS itself, as opposed to the minimum criteria within
the BWMS Code. The term does not refer to regulatory restrictions on when the BWMS may
or may not be used.
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7 The SDL approach unfolds through the following steps:

A1 the manufacturer identifies the parameters to which the BWMS is sensitive
and that are important to the proper operation of the BWMS, together with
claimed high and/or low values for which the BWMS is capable of achieving
the D-2 standard, and the proposed methods for validating these claims
(paragraph 1.3.5 of the annex to the BWMS Code;

2 the Administration evaluates the basis for the manufacturer's claims and the
suitability and reliability of the methods proposed to validate the claims
(paragraphs 1.14 to 1.15 of the annex to the BWMS Code;

3 the Administration oversees the validation of the manufacturer's claimed
SDLs through a rigorous evidence-based assessment, which may include
testing integrated with the specific tests identified in the BWMS Code and/or the
use of existing data and/or models (part 6 of the annex to the BWMS Code);

A the Administration includes SDLs on the Type Approval Certificate,
listed under the heading "This equipment has been designed for operation in
the following conditions" (paragraph 7.1.6 of the annex to the BWMS Code),
and the manufacturer integrates the SDLs into the self-monitoring system of
the BWMS where appropriate and practical (paragraph 4.17 of the body of
the BWMS Code); and

5 the Administration includes all documentation associated with the validation
of applicable SDLs in the type approval report of the BWMS (paragraph 6.6
of the annex to the BWMS Code).

8 On the model Type Approval Certificate shown in the appendix to the BWMS Code, the
heading "This equipment has been designed for operation in the following conditions" is distinct
from the headings pertaining to "Limiting Operational Conditions" and "other restrictions." If no
other restriction is to be imposed, the Administration should write the word "nil" in the "other
restrictions" sections in order to clearly indicate that SDLs do not directly constitute a
restriction.

System Design Limitations identification

9 Essentially, SDLs are the BWMS-specific water quality parameters (environmental
factors) and/or operational parameters (arising from the BWMS design) that are important to
the operation of the system and for which the BWMS is designed to achieve the D-2 standard.

10 SDLs should be developed using measures and units that are as accessible as
possible to the end user, that are relevant to the operation of ships, and that may be displayed,
monitored, recorded and alarmed by the BWMS self-monitoring system.

11 While SDLs should be specific to each BWMS, potential SDLs for various types of
ballast water management technologies are provided in the annex to this document in order to
provide guidance to BWMS manufacturers and Administrations. They are given as examples
of what has been used during type approval of BWMS. This annex should be updated based
on the experience gained in the implementation of the BWMS Code by Administrations.
As experience is gained, the potential SDL applicable to different technology may also change.
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12 For each SDL, a low and/or high value should be claimed by the manufacturer and
validated by the Administration to provide information on the range in which the BWMS is
designed to work properly. These values are reported on the Type Approval Certificate.
As BWMS manufacturers may include a margin of error in claiming System Design Limitations,
the SDL should not necessarily be interpreted as the exact parameter values beyond which
the BWMS is incapable of operation. The Administration should take this into account in
considering whether to include any additional restrictions on the Type Approval Certificate in
connection with the validation of System Design Limitations.

13 In the case of SDL parameters that are also subject to specific criteria in part 2 of the
annex to the BWMS Code, the procedure set out in part 2 shall be followed. For such
parameters, the SDL approach may be used only to the extent that the performance claim
goes beyond the specific criteria in part 2.

14 In claiming and validating SDLs, manufacturers and Administrations are advised to
bear in mind that the SDLs will be communicated to the end user of the equipment for
information under the heading "This equipment has been designed for operation in the
following conditions."” It is therefore advisable that the list focuses only on the key parameters
that are most important to the proper operation of the BWMS.

15 In selecting SDLs, parameters that are important to the operation of the system should
be included even if such parameters are also assessed specifically by the BWMS Code. This
can provide information on the ability (or non-ability) of the system to operate in conditions
more challenging than the standardized tests in the BWMS Code. For example, a BWMS that
depends on the salinity of ballast water should have an SDL for salinity, for which the
manufacturer might claim performance beyond the minimum required under the BWMS Code.
The Administration would validate any such claim before including the information on the Type
Approval Certificate.

16 It is recommended to only claim SDL which are relevant to the specific technology
and that can be measured (directly or indirectly) and be used for regulating or controlling the
performance and/or functioning of the BWMS. This is because if no measurement is available,
the SDL cannot be verified during test or operation and consequently is not relevant for BWMS
operation by the end user.

17 Correlations and potential interactions between parameters do exist. Administrations
and BWMS manufacturers are encouraged to report on these correlations to the Organization.
SDLs affected by any known or applicable interactions should be identified.

Self-monitoring of System Design Limitations

18 The BWMS Code stipulates that control equipment of a BWMS should incorporate a
continuous self-monitoring function during the period in which the system is in operation. The
monitoring equipment should record and produce a report of the proper functioning or failure
of the ballast water management system in accordance with part 5 of the annex to the
BWMS Code (resolution MEPC.300(72)).

19 The self-monitoring function of the BWMS should make the data pertaining to the SDL
readily accessible to the end user. The monitoring parameters may be measured directly or
indirectly. It is preferable to use direct measurements when feasible. Sensors should be
appropriately located to provide a representative reading of the functioning of the BWMS.
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20 Potential control and monitoring parameters associated with SDL are provided in the
annex to this document. Self-monitoring parameters are given as examples of what has been
observed in type-approved BWMS.

21 The BWMS Code also provides that any additional parameters that are necessary to
ascertain BWMS performance and safety should be determined by the Administration and
stored in the system.
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ANNEX

POTENTIAL CONTROL AND MONITORING PARAMETERS ASSOCIATED WITH
SYSTEM DESIGN LIMITATIONS

1 The table below sets out information about the technologies commonly used in ballast
water management, together with potential SDLs and control and monitoring parameters that
the Administration may wish to take into account in connection with the BWMS Code
(resolution MEPC.300(72)).

2 The table does not include all potential factors or interactions, nor all self-monitoring
parameters as detailed in part 5 of the BWMS Code, but instead is intended to identify known
parameters that can be monitored and may be important to the operation of the BWMS.

3 The table is not intended to be exhaustive. It is intended that this remain a living
document and that information be added based on experience gained. In particular, more
experience is needed on parameters that cannot currently be monitored directly
(e.g. suspended solids in the case of filtration).
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Table: List of potential System Design Limitations and related self-monitoring parameters

Potential SDL

Technology Principles Environmental Technical / Control and monitoring Design elements /
/ water quality operational parameters seen in BWMS related information
parameters parameters
Filtration - Removal of - Suspended - Maximum flow rate - Flow rate - Mesh size or

particles and solids (size, - Minimum backwash | - Inlet/outlet pressure or retention threshold
organisms guality, quantity) | pressure differential pressure (dP) (nominal or absolute)
greater than the - Salinity and - Minimum backwash pressure - Filtration capacity
filter mesh size temperature (flow rate)
(disk, basket, - Cleaning capacity
candle, etc.) (backflush)

- Automatic cleaning - Number or frequency
of backwashes or
cleaning cycles

Hydrocyclone - Gravitational - Suspended - Minimum and - Flow rate - Capacity
separation of solids (specific maximum flow rate - Inlet/outlet pressure - Separation percentage
particles by gravity, quantity)
centrifugal force - Salinity and
(removal of temperature
organisms)
Ultraviolet - UV irradiation (low |- UVT - UVI - UVI, UVT, and/or UV dose - UV dose
(UVv) pressure / medium | - Salinity and - Minimum and - Power, or current and voltage
irradiation pressure) damages | temperature maximum flow rate - Minimum and maximum flow rate

cells

- Minimum holding time
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Potential SDL

Technology Principles Environmental Technical / Control and monitoring Design elements /
/ water quality operational parameters seen in BWMS related information
parameters parameters
- Generation of - Salinity and - Active Substance - Power, or current and voltage - Active Substance
Active Substance temperature, or dose (quantity or - Active Substance dose, TRO, production rate
through electrolysis | conductivity, of concentration) and/or ORP
of seawater (electric| the electrolytic - Maximum flow rate - Feedwater (side stream, or full
current) feedwater and/or | - Minimum holding time| flow) conductivity, or salinity and
the ambient temperature
Electro- water to be - Flow rate
chlorination treated - Holding time
- Neutralizing agent | - Salinity and - Neutralization dose - Neutralizing agent flow - Neutralizing agent
may be used (as temperature - Maximum flow rate rate or quantity storage quantity and
per Procedure (G9) - Flow rate dosing rate
requirements) - Active Substance
- Concentration at discharge
Chemical - Storage or - Salinity and - Active Substance - Power, or current and voltage - Active substance
injection (e.g. generation of temperature dose (quantity or - Temperature of ozone production rate,
ozone, sodium Active Substance concentration) generator storage quantity,
hypochlorite, and injection of - Maximum flow rate - Active Substance dose and/or dosing rate
ClOy, etc.) the created - Minimum holding - Salinity and/or water
biocide in ballast time conductivity
water - Water temperature
- Flow rate
- Holding time
- Neutralizing agent | - Salinity and - Neutralization dose | - Neutralizing agent flow - Neutralizing agent
may be used (as temperature - Maximum flow rate rate or quantity storage quantity and

per Procedure (G9)
requirements)

- Flow rate
- Active Substance concentration

at discharge

dosing rate
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Potential SDL

Technology Principles Environmental Technical / Control and monitoring Design elements /
/ water quality operational parameters seen in BWMS related information
parameters parameters
Heat - Disruption of - Salinity and - Temperature range - Temperature and holding time - Heating capacity
chemical bonds, temperature and minimum - Flow rate
denaturing of holding time
enzymes and - Maximum flow rate
structures through
heat energy
Cavitation - Cell membrane is | - Salinity and - Minimum differential | - Differential pressure - Available differential
damaged by shear temperature pressure - Flow rate pressure
forces - Inlet and outlet
pressure
- Maximum flow rate
Ultrasound - Ultrasound waves | - Salinity and - Minimum ultrasound | - Power, or current and - Frequency, amplitude
generate temperature power voltage and exposure time of
cavitation bubbles - Maximum flow rate | - Flow rate ultrasound delivery
in water resulting - Minimum exposure
in intense shear )
forces and high time
stress to cell
membranes
Deoxygenation | - Inert gas injection | - Salinity and - Minimum inert gas - Dissolved oxygen content - Inert gas production
or creation (e.9. CO2| temperature purity (in %) - Inert gas purity (%) rate and purity
or N2) to reduce the - Minimum injection rate | - Injection rate - Rate of gas injection
ket vt - Minimum holding time | - Holding time and mixing
In tank - Application of - Salinity and - Minimum uniformity | - Active Substance dose or - Mixing device
treatment Active Substance temperature of tank mixing concentration in tank placement
systems — into ballast water - As appropriate | - Minimum holding - Holding time - Circulation flow
chemicals tanks for the Active time per tank rate/volume
Substance in use - Holding time
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Potential SDL

Technology Principles Environmental Technical / Control and monitoring Design elements /
/ water quality operational parameters seen in BWMS related information
parameters parameters
- Neutralizing agent | - Salinity and - Neutralization dose - Neutralizing agent flow rate or - Neutralizer storage
may be used (as temperature quantity quantity and dosing
per Procedure (G9) - Active Substance rate
requirements) - Concentration in ballast tank
In tank treatment | - Application of - Salinity and - Fraction of the tank - Measurement of mechanism to | - Mixing device
systems — mechanism into temperature water being the ballast tank or in the placement
non-chemicals ballast water tanks | - As appropriate circulated ballast tank - Circulation flow

for the treatment
mechanism in
use

- Minimum uniformity
of mechanism
application

- Minimum holding
time per tank

- Holding time

rate/volume
- Holding time

Note: all parameters refer to properties of the ballast water unless otherwise noted (e.g. feedwater).

Legend for the table:

ORP = Oxidant Reduction Potential
TRO = Total Residual Oxidant

UVI = UV intensity

UVT = UV transmittance
The heading "principles" means a summary of the main process used by the technology to manage the ballast water.
The heading "technical/operational parameters" means design parameters of the BWMS that impact or define its performance and/or operation.

The heading "environmental/water quality parameters" means external factors (e.g. water quality) that may directly impact the functioning of the system.

The heading "control and monitoring parameters seen in BWMS" means parameters that may be monitored/logged by BWMS in relation to the SDL. The intention is to give a list
of examples, not to prescribe certain kind of measurements that must be included. These examples come from observed control and monitoring parameters in approved BWMS.
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INTERNATIONAL CONVENTION FOR THE CONTROL AND MANAGEMENT
OF SHIPS' BALLAST WATER AND SEDIMENTS, 2004

Guidance for the commissioning testing of ballast water management systems
1 The Marine Environment Protection Committee (MEPC), at its seventy-third session
(22 to 26 October 2018), approved Guidance for the commissioning testing of ballast water

management systems, as set out in the annex.

2 Member Governments and international organizations are invited to bring the
annexed Guidance to the attention of all parties concerned.
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ANNEX
GUIDANCE FOR THE COMMISSIONING TESTING OF BALLAST WATER
MANAGEMENT SYSTEMS
Context
1 The purpose of commissioning testing is to validate the installation of a ballast water

management system (BWMS) by demonstrating that its mechanical, physical, chemical and
biological processes are working properly. Commissioning testing is not intended to validate
the design of type-approved BWMS that are approved by the Administration.

2 The following Guidance for the commissioning testing of BWMS has been developed
for use by persons fitting and verifying the installation of BWMS in accordance with:

A regulation E-1.1.1 of the Convention, which requires, inter alia, that an initial
survey verify that any structure, equipment, systems, fitting, arrangements,
material or processes comply fully with the requirements of the Convention;

.2 regulation E-1.1.5 of the Convention which requires, inter alia, that an
additional survey be made after a change, replacement, or significant repair
of the structure, equipment, systems, fittings, arrangements and material
necessary to achieve full compliance with the Convention;

.3 paragraph 8.2.5 of the BWMS Code, which requires that the Administration
issuing the International Ballast Water Management Certificate verify that
installation commissioning procedures are on board the ship in a suitable
format;

4 paragraph 8.3.6 of the BWMS Code, which requires that the installation
commissioning procedures have been completed,;

5 paragraph 1.18 of resolution MEPC.174(58), which provides that, when a
type-approved ballast water management system is installed on board, an
installation survey according to section 8 should be carried out; and

.6 paragraph 1.1.2.19 of annex 4 of the HSSC Guidelines (resolution A.1120(30)),
which includes, "verifying that an operational test of the ballast water
management system was carried out based on the installation
commissioning procedures and that documented evidence is provided which
shows compliance of the treated discharge ballast water during the above
mentioned test with regulation D-2 through sampling and analysis based on
applicable guidelines developed by the Organization."

3 For the purposes of this Guidance, commissioning testing refers to an operational test
of the ballast water management system carried out based on the installation commissioning
procedures referred to in paragraph 2.6.

Validating compliance
4 The following steps should be undertaken following installation of the BWMS on board

the ship, and after all ballasting equipment (e.g. pumps and piping) has been fully installed and
tested as appropriate:
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a sample should be collected during a ballast water uptake to characterize
the ambient water, by any means practical (e.g. in-line sample port or direct
harbour sample). The ambient water should be accepted for testing
regardless of the level of challenge it poses to the BWMS;

a sample should be collected during the corresponding ballast water
discharge after the full treatment has been applied. Samples should be taken
in accordance with the Guidelines on ballast water sampling (G2);

the representative samples should be analysed for all size classes included
in the D-2 standard using indicative analysis methods listed in table 3
of BWM.2/Circ.42/Rev.1; and

the applicable self-monitoring parameters (e.g. flow rate, pressure, TRO,
UV intensity, etc.) of the BWMS should also be assessed, taking into account
the System Design Limitations of the BWMS, and the correct operation of all
sensors and related equipment should be confirmed.

5 The validation is successful if the analysis indicates that the discharge sample does
not exceed the D-2 standard and the self-monitoring equipment indicates correct operation.

6 In the case that the ambient water is not appropriate for the operational testing during
the commissioning of the BWMS (e.g. salinity of ambient water is outside the SDL
of the BWMS), testing should be evaluated to the satisfaction of the Administration.

Documentation

7 A written report including methods and detailed results of the commissioning testing
should be provided to the Administration.
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